Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Appendix K: Evidence tables

Risk of developmental problems

Mild prematurity,
proximal social
processes, and
development,
Pediatrics, 134,
e814-24, 2014

Countrylies
where the study
was carried out

Canada.

Study type

Population
based
prospective coho
rt study.

Characteristic

Weighted %
with

Weighted %
with

characteristic||characteristic
at 2-3 years ||at 4-5 years
of age of age
Neonatal 8.5% 8.3%
special care
fSingle parent 8.9% 71%
amily
Maternal
education
Secondary or o o
less 30.6% 32.0%
Some 18.4% 14.8%
postsecondary

maternal report of the
days or weeks
before/after the due
date that the child was
born. To improve
accuracy, children with
implausible birth
weight for gestational
age (>4 SDs) were
excluded. Children
were classified as late
preterm (34-36
weeks), early term
(37-38 weeks) or full
term (39-41 weeks).

Outcome(s)
ascertainment/meas
ures

Developmental delay
was measured at 2-3
years using the Motor

vocabulary delay
39-41 weeks: Reference
34-36 weeks: RR 1.06
(0.79-1.43)

Adjusted for alcohol during
pregnancy, smoking during
pregnancy, placental
ischaemia, delivery mode,
other biological
deteminants (not described
further), delivery mode,
gestational age, partnership
status, number of siblings,
family income adequacy,
maternal education,
maternal age at birth of
child, maternal health,
maternal mental health,
family functioning, parenting
interactions, parenting
effectiveness and parenting
consistency.

Study details Participants Risk factors Methods Outcomes and Results Comments

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

412370 N = 15099 at 2-3 years Gestational age National survey data. |At2-3 years Based on the NICE

Risk of developmental manual 2014

Full citation N = 12302 at 4-5 years delay checklist for
Method(s) of 39-41 weeks: Reference prognostic studies

Brown, H. K., Absolute numbers of term/preterm infants were not measurement for 34-36 weeks: RR 1.13 and QUIPS.

Speechley, K. reported. risk factor(s) (0.90-1.42) Participants: low

N., Macnab, J., risk of bias

Natale, R., Gestational age was | At 4-5 years Attrition: low risk of

Campbell, M. K., | Characteristics determined by Risk of receptive bias

Prognostic factor
measurement: mod
erate risk of bias
Gestational age was
categorised
according to
maternal report and
not verified with
hospital records.

Outcome
measurement: low
risk of bias
Confounders: low
risk of bias

Analysis and
Reporting: low risk
of bias.

Overall quality:
moderate
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1994 to 2009.

Source of
funding

Canadian
Institutes of
Health Doctoral
Research
Award.

Inclusion criteria

Gestational age 34-41 weeks.

Exclusion criteria

Multiple pregnancy, respondent for questionnaires
was not biological mother, children living in
institutions or on reserves, children whose parents
are members of the armed forces.

delay.

Receptive vocabulary
delay was measured
at 4-5 years using the
Peabody Picture
Vocabulary Test-
Revised (PPVT-R). A
trained tester presents
a series of pictures
and states a word for
which the child must
choose the correct
picture. The number of
correct responses is
computed and an age-
standardised score is
based on 1-month age
groups. Children
scoring 21 SD below
the mean were
classified as having a
delay.

Statistical methods

Study details Participants Risk factors Methods Outcomes and Results Comments
Aim of the and Social
study College or Development Scale.
university 51.0% 53.2% The parent responds
To assess the degree to 15 yes/no
role that performance
gestational age questions, and the
plays in Maternal "yes" responses are
detemmining risks ] summed. Scores
of poor age at birth were standardised by
developmental of child ‘I-mont.h age groups
outcomes. and children
scoring 21 SD below
<20vyears |3.8% 3.8% the mean were
Study dates classified as having a
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Adjusted relative risks
were estimated using
multivariable modified
Poisson regression.
Parsimonious models
were built with
blockwise entry of
variables according to
conceptual categories:
perinatal variables,
gestational age, family
structure, family
resources, family
functioning, proximal
social processes and
other covariates. A p
value of <0.20 was
used to retain
covariates at each
step.

Length of follow-up

2-3 years and 4-5
years.

Adjusted ages are not
reported, therefore it is
assumed that
chronological age was
used.

RefId
398250

Full citation
Carlo, W. A,

McDonald, S. A.,
Fanaroff, A. A.,

Sample size

n=10,541 infants born between 1993-2009 at 22-25
gestational weeks with birth weight 401-1000 g

n=5,691 infants born between 1993 and 2008 who
survived up to follow-up at 18-22 months of corrected
age

Risk factors

Antenatal corticosteroid
use.

Setting

23 National Institute of
Child Health and
Human Development
Neonatal Research
Network centers in the

Outcome(s) at age

Outcomes assessed at
18-22 months corrected
age:

Logistic regression models
adjusted for maternal
variables (age, marital

Limitations

Based on NICE
manual 2014
checklist for
prognostic studies
and QUIPS.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Vohr, B.R,,
Stoll, B. J.,
Ehrenkranz, R.
A., Andrews, W.
W., Wallace, D.,
Das, A., Bell, E.
F., Walsh, M. C.,
Laptook, A. R,
Shankaran, S.,
Poindexter, B.
B., Hale, E. C.,
Newman, N. S.,
Davis, A. S.,
Schibler, K.,
Kennedy, K. A,
Sanchez, P. J.,
Van Meurs, K.
P., Goldberg, R.
N., Watterberg,
K. L., Faix, R.
G., Frantz, I.D.,
3rd, Higgins, R.
D., Eunice
Kennedy Shriver
National Institute
of Child, Health,
Human
Development
Neonatal
Research,
Network,
Association of
antenatal
corticosteroids
with mortality
and
neurodevelopme
ntal outcomes
among infants
born at 22 to 25

n=4,924 infants with neurodevelopmental
assessments at 18-22 months of corrected age
(follow-up rate 86.5% of the ones who survived up to
18-22 months corrected age)

n=3999 infants with exposure to antenatal
corticosteroids

n=925 infants with no exposure to antenatal
corticosteroids

Subgroups:

22-25 GA weeks n=4924 (total)

22 GA weeks n=72

23 GA weeks n=553

24 GA weeks n=1755

25 GA weeks n=2544

Characteristics

Characteristics for infants born 22-25 gestational
weeks between 1993-2009, n=10541

Antenatal No antenatal
corticosteroids||corticosteroids
Study population, n |[7808 2733
Birth weight, g 680+-121 657 +-124
SGA, % 6.1 3.5
Race black, % 43.1 57.2
Race white, % 52.9 39.6
Race other, % 4.0 3.2
Male gender, % 52.5 53.9

US between 1993 and
20009.

Method(s) of
measurement for
risk factor(s)

Infants were
considered to be in the
"antenatal
corticosteroid" group if
their mother received

1 or more doses of
antenatal
corticosteroids
(dexamethasone or
betamethasone).

Outcome(s)
ascertainment/meas
ures

Bayley Il Psychomotor
Development index
(PDI) <70.
Standardized
comprehensive
neurodevelopmental
assessment was
performed by certified
examiners unaware of
exposure to antenatal
corticosteroids.

Statistical methods

status, race, diabetes,
hypertension/preeclampsia,
rupture of membranes
>24h, antepartum
haemorrhage, and delivery
mode), multiple birth,
gender, and center, unless
otherwise stated.

PDI <70

22 weeks GA:

No antenatal
corticosteroids: reference
Antenatal corticosteroids:
1.47 (0.48-4.50)*

*Only adjusted for gender
due to convergence
problems because of low
outcome prevalence.

23 weeks GA:

No antenatal
corticosteroids: reference
Antenatal corticosteroids:
0.93 (0.58-1.50)

24 weeks GA:

No antenatal
corticosteroids: reference
Antenatal corticosteroids:
0.69 (0.49-0.95)

25 weeks GA:

No antenatal
corticosteroids: reference
Antenatal corticosteroids:
0.82 (0.60-1.11)

22-25 weeks GA:

No antenatal
corticosteroids: reference
Antenatal corticosteroids:
0.79 (0.65-0.96)

Participants: low
risk of bias
Attrition: moderate
risk of bias

Of the whole
population of 10,541
infants, only 5,691
survived to follow-up
(46% lost to follow-
up there). Of the
ones who survived to
to 18-22 months of
corrected age, 13.5%
were lost to follow-
up, whether they
differed compared to
the ones included in
analysis not
reported.
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
However, the
neurodevelopmental
outcomes were
measured differently
for children born after
2005, but validated
tools were used at
both times and they
accounted for that in
the statistical
models.
Confounding: low
risk of bias
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ntal impairment.

Inclusion criteria

Inclusion criteria for neurodevelopmental outcomes:

Study details Participants Risk factors Methods Outcomes and Results Comments
weeks' gestation, | (cS, % 52.8 36.6 Logistic regression Analysis and
JAMA, 306, models were to used reporting: low risk of
2348-58, 2011 to estimate the bias

AP,GAB <+3 at 151 30.5 relationship between
Country/ies 5min, % antenatal Overall quality:
where the study corticosteroid use and moderate
was carried out | |Intubation, % 88.6 91.4 outcome.
United States —

Resuscitation, % 97.5 99.1 Length of follow-up
Study type Surfactant use, % ||87.4 80.3 18-22 months

corrected age

Cohort study Maternal age <=19, 19.2

% 14.2 )
Aim of the .
study D//Iother not married, 53.3 64.7

(o)
To detemine if
antenatal Mother < high
corticosteroid school graduate, % || 38.2
exposure in
infants born at
each gestational anome $<32,000, 43.6 57.9
week from 22 to fo
25 weeks is
associated with Medicaid, % 63.1 69.3
improvement in
important Mother not Engli
glish

putcomes, . speaking, % 16.7 146
including primary
outcome of
death or Follow-up rate, % ||87.6 82.2
childhood
neurodevelopme
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performance at
age 7 years in
late preterm and
early term birth:
a cohort study,
Archives of
Disease in
Childhood Fetal
& Neonatal

n=4277 - Full term (39—-41 weeks) Reference

Characteristics

Gestational age:

n=69 - Very preterm (<32 weeks)

n=67 - Moderately preterm (32—33 weeks)
n=360 - Late preterm (34—36 weeks)
n=1258 - Early term (37—-38 weeks)

study included MCS
families who
responded at 9
months and 7 years of
age with known
gestational age.

Key Stage 1

(OVERALL) adjusted RR
(95% Cl):

<32 weeks: 1.78 (1.24 to
2.54)

32-33 weeks: 1.71 (1.15 to
2.54)

34-36 weeks: 1.36 (1.09 to
1.68)

Study details Participants Risk factors Methods Outcomes and Results Comments
Study dates Infants born at any of the 23 National Institute of
Child Health and Human Development Neonatal
Infants born Research Network centers between 1993* and 2008
between 1993- | (for analysis with death as outcome, infants born
2009, follow-up | between 1993-2009 were included).
at 18-22 months |Infants born at 22-25 weeks of gestation.
corrected age. Infants with birth weight of 401-1000 g.
*In the text, there must be a typo because they
report that only infants born between 2003 and 2008
Source of are included but everywhere else they write about
funding 1993 to 2008.
Eunice Kennedy
Shriver National |Exclusion criteria
Institute of Child
Health and Infants who died within 12 h after birth without
Human receiving delivery room resuscitation.
Development Children who died before follow-up at 18-22 months
Neonatal corrected age.
Research
Network
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
410048 Sample recruited - N = 18818 Gestational age The Millennium Cohort| Outcome(s) at age 7 Based on the NICE
Sample eligible for assessment - N = 13543 Study (MCS)is aUK |years manual 2014
Full citation Sample analysed after exclusions - N = 6031 nationally Specific learning difficulty - |checklist for
n=69 - Very preterm (<32 weeks) representative School performance at age |prognostic studies
Chan, E., n=67 - Moderately preterm (32—33 weeks) longitudinal study of |7 years. and QUIPS.
Quigley, M. A.,  |n=360 - Late preterm (34—36 weeks) 18 818 children born | RRs for not achieving the | Participants: low
School n=1258 - Early term (37-38 weeks) in 2000-2001. This expected level in: risk of bias

Attrition: moderate
risk of bias (the
attrition was higher in
the cocaine-exposed
cohort)

Prognostic factor
measurement: low
risk of bias
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where the study
was carried out

UK

Study type

Prospective
Cohort Study

Aim of the
study

To investigate
the effect of
gestational age,
particularly late
preterm birth
(34-36 weeks
gestation) and
early term birth
(37-38 weeks
gestation) on
school
performance at
age 7 years.

Study dates
2000/2001:

Period of data
collection

Children and born and attending school in England,
UK

Families included in the Millennium Cohort Study
(MSC) who

responded at 9 months and 7 years of age with
known gestational age

Exclusion criteria

Children were excluded if:

the mother was not the main respondent,
gestational age was unknown, implausible for birth
weight or below 23 weeks or above 42 weeks

Gestational age was
derived from the
mother's report of the
expected due date in
weeks taken at the 9-
month survey, which
has been shown to
have high agreement
with routine hospital
records except for >42
weeks gestation.

Outcome(s)
ascertainment/meas
ures

School performance
was investigated using
the statutory Key
Stage 1 (KS1) teacher
assessments
performed in the third
school year in
England. At KS1,
children generally
perform between level
1 (below expected
level) to level 3
(considerably above
the expected level),
with adequate
performance
categorised as
achieving level 2 or
above.

Key stage 1 (READING)
adjusted RR (95% Cl):

<32 weeks: 1.84 (1.12to
3.05)

32-33 weeks: 1.82 (1.12 to
2.98)

34-36 weeks: 1.55 (1.20 to
2.00)

37-38 weeks: 1.22 (1.04 to
1.44)

39-41 weeks: Reference.

KS1 (WRITING) adjusted
RR (95% CI):

<32 weeks: 1.82 (1.24 to
2.68)

32-33 weeks: 1.69 (1.14 to
2.50)

34-36 weeks: 1.35 (1.07 to
1.71)

37-38 weeks: 1.03 (0.88 to
1.21)

39-41 weeks: Reference.

KS1 (SPEAKING &
LISTENING) adjusted RR
(95% Cl):

<32 weeks: 248 (1.63 to
3.78)

32-33 weeks: 1.58 (0.79 to
3.17)

34-36 weeks: 1.36 (0.96 to
1.94)

37-38 weeks: 1.31 (1.08 to
1.60)

39-41 weeks: Reference.

Study details Participants Risk factors Methods Outcomes and Results Comments

Edition, 99, n=4277 - Full term (39-41 weeks) Method(s) of 37-38 weeks: 1.07 (0.94 to | Outcome

F451-7,2014 measurement for 1.23) measurement: low
risk factor(s) 39-41 weeks: Reference. |risk of bias

Countrylies Inclusion criteria Confounding

moderate risk of
bias (No sufficient
information about
the measurement
and the definition
of confounders
measured in the
study)

Analysis and
Reporting: high risk
of bias (presentation
of data in narrative
way for some
important outcomes.
Potential risk of
selective reporting)

Overall: low quality
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

(patient
enrolment)

7 years: follow-
up assessment

Source of
funding

No details given

KS1 results were
obtained from the
Department of
Education's National
Pupil Database.

Statistical methods

As study outcomes
were common, risk
ratios were estimated
(rather than ORs)
using modified
Poisson regression to
adjust for potential
confounders. The
child's sex and age
within the school year
were adjusted forin all
models. Other
variables likely to
affect school
performance were
adjusted for if they
were independently
associated with the
outcome (p<0.05):
maternal age at
delivery, maternal
education, maternal
socioeconomic status,
marital status, multiple
births, whether the
child was firstborn,
and smoking during
pregnancy (all
collected at 9 months).
Six children had
missing information on

KS1 (MATHEMATICS)
adjusted RR (95% CI):

<32 weeks: 1.89 (0.92 to
3.64)

32-33 weeks: 1.96 (0.97 to
3.99)

34-36 weeks: 1.03 (0.66 to
1.59)

37-38 weeks: 1.38 (1.11 to
1.72)

39-41 weeks: Reference.

KS1 (SCIENCE) adjusted
RR (95% ClI):

<32 weeks: 1.87 (0.93 to
3.74)

32-33 weeks: 2.25 (1.16 to
4.38)

34-36 weeks: 1.33 (0.91 to
1.94)

37-38 weeks: 1.28 (1.06 to
1.55)

39-41 weeks: Reference.

Adjusted for child's sex,
child's age in school year
taking into account
premature children who if
born at full term would have
been placed in the year
below, multiple birth,
firstborn status, mother's
age, mother's education,
mother's social class,
marital status, smoking
during pregnancy.
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Study details Participants Risk factors Methods Outcomes and Results Comments
some confounding
variables and were
excluded from the final
adjusted results.
Length of follow-up
7 years
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410214 Overall sample: Gestational age. Multicentre DEVELOPMENTAL Based on the NICE
n = 123 moderately preterm children (32-36 weeks' prospective cohort OUTCOMES manual 2014
Full citation gestation) study. At 24 months corrected age | checklist for
n = 103 term controls (>37 weeks') Cognitive developmental |prognostic studies
de Jong, M., delay and QUIPS
Verhoeven, M., | Sample included in follow up: Method(s) of Term: Reference Participants: low
Lasham, C. A, |[n=116 preterm children measurement for Moderately preterm: OR risk of bias
Meijssen, C. B., |n=99 term children risk factor(s) 0.89 (0.19-4.15) Attrition: low risk of
van Baar, A. L., Fine motor developmental|bias
Behaviour and Neonatal delay Prognostic factor
developmentin |Characteristics characteristics were | Term: Reference measurement: low
24-month-old based upon discharge | Moderately preterm: OR risk of bias
moderately Term letters in the hospital |0.48 (0.04-6.36) Outcome
preterm toddlers, controls ||Freterm files. Gross motor measurement: low
Archives of Characteristic GA 37- ||GA 32- developmental delay risk of bias
Disease in 41 36 Term: Reference Confounding: mod
Childhood, 100, weeks ||veeks Outcome(s) Moderately preterm: OR | erate risk of bias
548-53, 2015 n=99 |M=116 ascertainment/meas |1.61 (0.69-3.73) Only adjusted for
: ures Receptive communication | maternal education
Countrylies GA in weeks, 39.45  1134.66 devel%pmental delay and maternal age,
where the study| [mean (SD) (0.98) |(1.35) At 24 months of age, | Term: Reference other potentially
was carried out corrected for Moderately preterm: OR | important
Birth weight, g, 3575 |[2575 prematurity, a trained |2.07 (0.37-11.56) confounding factors
The mean (SD) (460) ||(508) examiner performed | Expressive were not adjusted
Netherlands. the Dutch version of | communication for.
the Bayley Ill to developmental dela Analysis and
Age at follow up,  }23.71 ~ 123.60 assess the Term: F\F”eference Y repo!ting: low risk of
Study type months, (0.52) (0.63) developmental level of bias
the children. This
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Inclusion criteria

Preterm group: born at 32-36 weeks
Term group: born at 37-41 weeks

aggressive behaviour)
and two broadband
scales (internalising
and externalising
behaviour) are
generated. For total
problems and the
broadband scales
scores below 60 are

BEHAVIOURAL
OUTCOMES

At 24 months corrected age
Total problems

Term: Reference
Moderately preterm: OR
1.37 (0.31-6.02)
Internalising problems

Study details Participants Risk factors Methods Outcomes and Results Comments
Multicent_re mean (SD) consists of five_ _ Moderately preterm: OR Overall quality:
prospective subtests: cognition, 0.48 (0.13-1.75) moderate
longitudinal fine motor, gross
cohort study. Male gender 45.5% |157.8% motor, receptive At 24 months uncorrected
communication and age
Maternal age at expressive Cognitive developmental
Aim of the birth, years, 32.52 |[31.04 communication. delay
study (4.20) ||(4.43) Scaled scores based |Term: Reference
mean (SD) on Dutch norms were | Moderately preterm: OR
To investigate if used which vary 2.19 (0.56-8.63)
cognitive and Maternal between 1 and 19 with | Fine motor developmental
behavioural educational level ameanof 10 and a delay
problems in SD of 3. Scores of 7- | Term: Reference
moderately 13 are considered Moderately preterm: OR
preterm children | |Low (ng normal, a score below [2.13 (0.40-11.44)
are present at education, 7 indicates a mild Gross motor
the age of 2 elementary developmental delay. |developmental delay
years. school, special 3.0% |[7.8% Mothers completed | Term: Reference
education or lower the Dutch version of | Moderately preterm: OR
general secondary the Child Behaviour  |2.30 (1.03-5.13)
Study dates education Checklist 1%2-5 to Receptive communication
assess behaviour developmental delay
Marph 2010 and | [Medium (high problems. Seven Term: Reference
April 2011. school or 12.1% . subscales (emotional |Moderately preterm: OR
vocational A% |135.3% reactivity, 3.52 (0.69-17.82)
education) anxious/depressed Expressive
Source of behaviour, somatic communication
funding , complaints, withdrawn | developmental delay
High (college, o o behaviour, sleep Term: Reference
Utrecht university or 84.8% |156.9% problems, attention | Moderately preterm: OR
University. higher) problems and 1.03 (0.33-3.17)

10
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Exclusion criteria

Birth weight below the 10th centile according to
Dutch reference curves, multiple birth, severe
congenital malformations, antenatal alcohol or drug
abuse by the mother and chronic antenatal use of
psychiatric drugs by the mother. Children admitted to
a tertiary neonatal intensive care unit were also
excluded.

considered normal,
between 60 and 64 is
seen as borderline
clinical, and 64 or
higher as clinical
scores. For the
subscales, scores
below 65 are
considered normal,
between 65 and 70
borderline clinical, and
70 or higher as clinical
scores. Subclinical
and clinical scores
were considered as
clinically relevant
scores for this study.

Statistical methods

Group differences in
clinically relevant
scores were
investigated with
logistic regression
analyses. Analyses
were adjusted for
background
characteristics that
differed between the
groups.

Length of follow-up

24 months corrected
age.

Analyses of
development are

Term: Reference
Moderately preterm: OR
3.70 (0.41-33.09)
Externalising problems
Term: Reference
Moderately preterm: OR
1.88 (0.54-6.54)
Emotionally reactive
Term: Reference
Moderately preterm: OR
3.70 (0.40-34.22)
Anxious/depressed

Not able to calculate as no

events in either group
Somatic complaints
Term: Reference
Moderately preterm: OR
2.26 (0.58-8.83)
Withdrawn

Term: Reference
Moderately preterm: OR
0.76 (0.04-15.14)

Sleep problems

Term: Reference
Moderately preterm: OR
0.53 (0.06-4.43)
Attention problems
Term: Reference
Moderately preterm: OR
1.06 (0.28-4.04)
Aggressive behaviour

Not able to calculate as no

events in either group

Analyses are adjusted for

maternal education and
maternal age at birth.

11
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Delobel-Ayoub,
M., Arnaud, C.,
White-Koning,
M., Casper, C.,
Pierrat, V.,
Garel, M.,
Burguet, A,
Roze, J.C.,
Matis, J., Picaud,
J. C., Kaminski,
M., Larroque, B.,
Behavioral
problems and
cognitive
performance at 5
years of age
after very
preterm birth:
The EPIPAGE
study, Pediatrics,
123, 1485-1492,
2009

Countrylies
where the study
was carried out

France

Sample included in the follow up:
n = 1102 preterm children
n = 375 term controls

Characteristics

Not reported in this article.

Inclusion criteria

Preterm infants: born at 22-32 weeks during the
study dates.

Term controls: born at 39-40 weeks during the study
dates.

Exclusion criteria

Death before follow up. Declined follow up. Multiple
births. Children with severe sensory impairment
(blindness or deafness) or severe neuromotor
deficiency. Children aged =6 years at the time of
assessment.

Socioeconomic status
Maternal mental health

Method(s) of
measurement for
risk factor(s)

Gestational age was
expressed in
completed weeks of
amenorrhoea.
Cranial ultrasound
scans were conducted
in 98% of the very
preterm infants and
the results were
classified into 4
categories:

Major lesions -
periventricular
leucomalacia or
periventricular
parenchymal
haemorrhagic
involvement

Moderate lesions -
intraventricular
haemorrhage with
ventricular dilatation or
isolated ventricular
dilatation or

Study details Participants Risk factors Methods Outcomes and Results Comments
presented separately
for adjusted ages and
chronological ages.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410231 Full sample: Gestational age Population based At age 5 years Based on the NICE
n = 2276 preterm infants born at 22-32 weeks Gender cohort. Abnormal total difficulties manual 2014
Full citation n = 557 term controls born at 39-40 weeks Maternal age score checklist for

Gestational age
Term: Reference
Preterm: OR 1.8 (1.2-2.8)1

‘tadjusted for cognitive
performance, maternal age
at birth, health of the child,
development of the child
(assessed by the parents)
at 5 years of age, previous
hospitalisations of the child
between birth and 5 years
of age and the mental
wellbeing of the mother
during the previous month.

Within the preterm group
only

Abnormal total difficulties
score

Gestational age

(24-26 weeks', 27-28
weeks', 29-30 weeks', 31-
32 weeks')

not significant on univariate
analysis

Gender

not significant on
multivariate analysis
Cerebral lesions

prognnostic studies
and QUIPS
Participants: low
risk of bias
Attrition: moderate
risk of bias.

More than 20% of
participants did not
complete the follow
up questionnaire,
and no information is
reported regarding
difference between
these individual and
those included in
followup.
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality:
moderate

12
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study type

Population
based
prospective
cohort study.

Aim of the
study

To compare the
frequency of
behavioural
problems in very
preterm and
term children at
5 years of age.

Study dates

1997.

Source of
funding

Institut National
de la Santé et de
la Recherche
Médicale, Marck-
Sharp, Dohme-
Chibret, la
Fondation de

la Recherche
Médicale and la
Direction
Générale de la
Santé du

echodensity lasting
>14 days.

Minor lesions -
intraventricular
haemorrhage without
ventricular dilatation or
germinal matrix
haemorrhage

No lesion - none of the
above.

Social class was
assessed by the
parents' highest level
of occupation, or the
mother's if she lived
alone.

Mothers also
completed questions
that explored their
physical and mental
wellbeing during the
previous month.

Outcome(s)
ascertainment/meas
ures

The French version of
the Strengths and
Difficulties
Questionnaire was
completed by one or
both parents' (98%) or
another caregiver
(2%). Scores from the

not significant on univariate
analysis
Socioeconomic status
not significant on
multivariate analysis
Mental wellbeing of the
mother during the
previous month

n/N for each category
Very well (62/393):
Reference

Fairly well (133/555): OR
1.8(1.22.7)%

Fairly or very poor (37/93):
OR 34 (1.9-6.3)%
Maternal age at birth
n/N for each category
25-34 yrs (145/678):
Reference

<25 yrs (60/207): OR 1.6
(1.0-2.4)}

=35 yrs (34/202): OR 0.6
(0.4-1.0)%

Fmutually adjusted for
cognitive performance,
maternal age at birth,
development of the child
(assessed by the parents),
hospitalisations between
birth and 5 years and
mental wellbeing of the
mother during the previous
month.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Ministére des
Affaires
Sociales, the
Programme
Hospitalier de
Recherche
Clinique.

four symptom scales
(hyperactivity/inattenti
on, conduct, emotional
and peer problems)
are summed to
provide a "total
difficulties" score, with
higher scores
indicating poorer
mental health. Cut-offs
were defined based on
the 10th percentile of
the observed scores in
the control group.

Statistical methods

Factors associated
with a high total
difficulties score in the
very preterm children
were assessed using
multivariable logistic
regression analysis.
Covariates were
included in the initial
model if they were
associated at the 10%
significance level in
the univariate
analysis. A backward
procedure was used to
remove variables (5%
significance level).

A weighted
multivariable logistic
regression analysis
was used to compare
the behavioural
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Delobel-Ayoub,
M., Kaminski,
M., Marret, S.,
Burguet, A,
Marchand, L.,
N'Guyen, S.,
Matis, J., Thiriez,
G., Fresson, J.,
Arnaud, C.,
Poher, M.,
Larroque, B.,
Behavioral
outcome at 3
years of age in
very preterm
infants: The
EPIPAGE study,
Pediatrics, 117,
1996-2005, 2006

Countrylies
where the study
was carried out

France.

Sample included in follow up:
n = 1228 preterm children
n =447 term controls

Characteristics

Not reported in this article.

Inclusion criteria

Preterm children: all children born in nine regions of
France during 1997 at 22-32 weeks gestation.
Term controls: born at 39-40 weeks in the same
regions of France.

Exclusion criteria

For this analysis, multiple births were excluded.
Children with major disabilities (such as blindness,
deafness or severe cerebral palsy at 3 years of age)
were also excluded. 6 children from the preterm
group were excluded as they were more than 4 years
old at the time of completing the questionnaire.

Maternal age
Cerebral lesions
Bronchopulmonary
dysplasia (BPD)

Method(s) of
measurement for
risk factor(s)

Data about pregnancy,
delivery and medical
care of infants were
extracted from medical
charts in maternity and
neonatal units.
Gestational age was
calculated as the
number of completed
weeks of
amenorrhoea and was
the best obstetric
estimate using the first
prenatal ultrasound
and the date of the
last menstrual period.
SGA was defined as a
birth weight less than
the 10th percentile for
gender and

gestational age.

Study details Participants Risk factors Methods Outcomes and Results Comments
problems in preterm
and term children.
Length of follow-up
5 years (assumed to
be chronological age).
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412504 Full sample at hospital discharge: Gestational age National cohort study |At 3 years of age Based on the NICE
n = 2276 preterm children Gender in France - EPIPAGE | Gestational age manual 2014
Full citation n =557 term controls SGA status Total difficulties score checklist for

Term: Reference

Preterm: OR 1.9 (1.3-2.8)1
Hyperactivity

Term: Reference

Preterm: OR 1.7 (1.2-2.5)t
Conduct problems

Term: Reference

Preterm: OR 1.6 (1.1-2.3)t
Emotional symptoms
Term: Reference

Preterm: OR 1.4 (1.0-2.1)t
Peer problems

Term: Reference

Preterm: OR 1.5 (1.0-2.3)t

TOR were adjusted for
gender, maternal age at
birth, birth order, maternal
education, marital status of
the mother, hospitalization
during the last year,
neurodevelopmental delay
and the health of the child
(assessed by the parents)
at 3 years of age

prognnostic studies
and QUIPS
Participants: low
risk of bias
Attrition: moderate
risk of bias.

More than 20% of
participants did not
complete the follow
up questionnaire,
and no information is
reported regarding
difference between
these individual and
those included in
followup.
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study type

Population
based
prospective
cohort study.

Aim of the
study

To assess the
risk of
behavioural
problems at 3
years of age in a
cohort of preterm
children, as
compared to
term children.

Study dates
1997

Source of
funding

Institut National
de la Santé et de
la Recherche
Médicale, Marck-
Sharp, Dohme-
Chibret, la
Fondation de

la Recherche

Cranial ultrasound
scans were conducted
in 98% of the very
preterm infants and
the results were
classified into 4
categories:

Major lesions -
periventricular
leucomalacia or
periventricular
parenchymal
haemorrhagic
involvement

Moderate lesions -
intraventricular
haemorrhage with
ventricular dilatation or
isolated ventricular
dilatation or
echodensity lasting
>14 days.

Minor lesions -
intraventricular
haemorrhage without
ventricular dilatation or
germinal matrix
haemorrhage

No lesion - none of the
above.

BPD was defined as
the need for
supplemental oxygen

Risk factors within the
preterm group only:
Gestational age

Total difficulties score
31-32 weeks: Reference
29-30 weeks: OR 0.9 (0.6-
1.3)%

24-28 weeks: OR 14 (0.9-
2.2)f

Gender

Total difficulties score
Female: Reference
Male: OR 1.3 (0.9-1.7)t

SGA status
Not a significant predictor
on univariate analysis

Maternal age at birth
Total difficulties score
25-34 years: Reference
<25 years: OR 2.5 (1.7-
3.7t

>35 years: OR 0.9 (0.5-

1.4)t

Cerebral lesions

Total difficulties score
No lesion: Reference
Minor lesion: OR 1.3 (0.9-
2.0)t

Moderate lesion: OR 0.9
(0.6-1.5)¢

Major lesions: OR 2.4 (1.1-
5.2)t

BPD
Not a significant predictor
on univariate analysis

Analysis and

reporting: low risk of

bias
Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Médicale and la
Direction
Générale de la
Santé du
Ministere des
Affaires
Sociales, the
Programme
Hospitalier de
Recherche
Clinique.

at 36 weeks
postmenstrual age.

Outcome(s)
ascertainment/meas
ures

The French version of
the Strengths and
Difficulties
Questionnaire (SDQ)
was completed by
parents when the child
was 3 years of age.
This is a brief
behavioural
questionnaire which
surveys 5 types of
behaviour:
hyperactivity-
inattention, conduct
problems, emotional
symptoms, peer
problems and
prosocial behaviour.
Cut-offs were defined
so that 10% of
children in the control
group were
considered as having
a behavioural
problem.

Statistical methods

Multivariate analyses
were used to identify
the major risk factors

1OR were adjusted for
gender, maternal age at
birth, birth order, maternal
education, marital status of
the mother, gestational age,
cerebral lesions,
hospitalization in NICU 213
weeks, hospitalization
during the last year,
neurodevelopmental delay
at 3 years, and the health of
the child (assessed by the
parents) at 3 years of age

17



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

for behavioural
disorders in very
preterm infants.
Variables that were
related to the total
difficulties at p<0.2
were included in the
multivariate model:
gender, maternal age
at birth, birth order,
maternal level of
education, marital
status of the mother,
gestational age,
cerebral lesions,
duration of neonatal
hospitalisation,
neurodevelopmental
delay at 3 years,
hospitalisation during
the last year and
health of the child
(assessed by the
parents) at the age of
3.

Behavioural problems
in term and preterm
children were
compared after
controlling for potential
confounders. Three
models were used to
identify which risk
factors explained the
difference between
term and preterm
children: model 1
included social
characteristics, model
2 included the medical
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functions and
learning skills at
11 years of age
after extremely
preterm birth: A
Swedish national
prospective
follow-up study,
Acta Paediatrica,
International
Journal of
Paediatrics, 102,
625-634, 2013

Countrylies
where the study
was carried out

Article states that there were no significant
differences between the preterm and control
participants regarding family structure, maternal
education, socioeconomic status or family function.
At 11 years of age, 13 preterm (15%) and 2 control
participants (2%) had one or more neurosensory
impairments. 15% of preterm children were receiving
special education, as compared to 5% of control
participants.

Inclusion criteria
Preterm children: all preterm children born at <26

weeks gestation in the whole of Sweden during the
study dates and surviving to follow up.

of gestational age.

Outcome(s)
ascertainment/meas
ures

Executive function and
learning skills were
assessed using the
Five to Fifteen (FTF)
questionnaire,
completed by parents
and teachers. Results
of >2SD above the
mean score were
classified as problem
scores.

Study details Participants Risk factors Methods Outcomes and Results Comments

and developmental

status of the child, and

model 3 included all of

these factors.

Length of follow-up

3 years (assumed

chronological age)
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412575 Full sample: Gestational age National cohort of At 11 years of age Based on the NICE

n = 89 surviving preterm infants preterm babies. Total population manual 2014
Full citation n = 89 full term controls Attention problems checklist for
Term: Reference prognostic studies

Farooqi, A., Sample included in follow up Method(s) of Preterm: OR 2.8 (0.81-9.6)f |and QUIPS
Hagglof, B., n = 83 pretemm children measurement for Preterm: OR 4.2 (1.3-13.5)f | Participants: low
Serenius, F., n = 86 term controls risk factor(s) Hyperactivity/impulsivity |risk of bias
Behaviours problems Attrition: low risk of
related to No information Term: Reference bias
executive Characteristics provided on estimation | Preterm: OR 2.3 (0.72-7.2)t| Prognostic factor

Preterm: OR 2.7 (0.7-10.9)%
Hypoactivity problems
Term: Reference

Preterm: OR 1.5 (0.5-4.5)f
Preterm: OR 3.8 (1.2-12.2)t
Planning/Organising
problems

Term: Reference

Preterm: OR 5.9 (2.1-16.9)

T

Preterm: OR 4.7 (1.6-13.4)t
Working memory
problems

Term: Reference

Preterm: OR 8.6 (1.8-39.7)t
Preterm: OR 5.5 (2.1-14.5)t

measurement:

low risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality: high
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Sweden.

Study type

National
prospective
cohort study.

Aim of the
study

To examine the
behaviours
related to
executive
function and
learning skills in
a national cohort
of 11 year old
children born
extremely
preterm.

Study dates

April 1990 to
March 1992.

Source of
funding

The
Svenjerringsfond
Foundation.

Term controls: matched for hospital, gender and birth
date (+/- 7 days) and recruited at the time of current
assessment.

Exclusion criteria

Death before follow up or loss to follow up.

Statistical methods

Multivariate logistic
regression analyses
were performed to
examine the
differences in
dichotomous
outcomes regarding
executive functions
between the groups.
Social risk, family
function and gender
were entered as
covariates.

Length of follow-up

11 years (assumed to
be chronological age)

Population after excluding
those with neurosensory
impairment

Attention problems

Term: Reference

Preterm: OR 2.5 (0.6-11.2)t
Preterm: OR 5.2 (1.4-19.7)t
Hyperactivity/impulsivity
problems

Term: Reference

Preterm: OR 1.8 (0.48-6.9)t
Preterm: OR 2.0 (0.5-9.1)f
Hypoactivity problems
Term: Reference

Preterm: OR 1.6 (0.47-5.3)t
Preterm: OR 5.1 (1.3-19.1)t
Planning/Organising
problems

Term: Reference

Preterm: OR 5.03 (1.6-16.2)

T

Preterm: OR 5.9 (1.8-18.8)%
Working memory
problems

Term: Reference

Preterm: OR 14.2 (1.7-
116.2)t

Preterm: OR 6.6 (2.4-18.8)t

T scores based on parental
report
I scores based on teacher
report

All OR are adjusted for
gender, social risk and
family function.
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Study details Participants Risk factors Methods Outcomes and Results Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
336410 Original sample size Small for gestational Population based At age 5 years Based on the NICE
N = 2458 preterm infants discharged home alive. age. cohort study in 24-28 week preterm infants | manual 2014
Full citation France. Inattention-hyperactivity |checklistfor
Participants eligible for follow up symptoms prognostic studies
Guellec, I., N =2357 AGA (n=75/346): and QUIPS:
Lapillonne, A, Method(s) of Reference Participants: low
Renolleau, S., | Participants included in follow up data: measurement for SGA (n=4/21): OR 129 |risk of bias
Charlaluk, M. L., |n= 1677 with information on behavioural difficulties risk factor(s) (0.374.46)f Attrition: moderate
Roze, J.C., n = 1535 with MPC data risk of bias. >20% of
Marret, S., n = 1439 with school questionnaire data Small for gestational | Total behavioural participants were lost
Vieux, R., age was defined as difficulties to follow up, and no
Monique, K., birth weight below the | AGA (n = 82/346): information is
Ancel, P. Y., Characteristics 10th centile for Reference presented regarding
Epipage Study gestation. SGA (n=7/21): OR 2.30 whether there are
Group, R 0.826.48 any difference
NeurcF))Iogic 24-28 week |[29-32 Week ( * be¥ween those
outcomes at Outcome(s) 29-32 week preterm infants |individual who were,
school age in AGA [ISGA |AGA |ISGA ascertainment/meas |Inattention-hyperactivity |and were not,
very preterm Characteristic = 20th||<10th | =20th ||<10th ures symptoms included in the follow
infants born with centil |[centil ||centil ||centil AGA (n = 156/1041): up.
severe or mild SO NN P Behavioural problems | Reference Prognostic factor
growth n (%) |In (%) ||n (%) |In (%) were assessed using |SGA (n = 27/115): OR 1.78 | measurement: low
restriction, 349 |37  ||887 |[104 the French version of |(1.10-2.89)t risk of bias
Pediatrics, 127, | [Male gender (51.6) [|(52.1)||(54.3) ||(54.4) the Strengths and Outcome
€883-91, 2011 8iffiCLtJ_Ities _ _— Total behavioural measurement: high
uestionnaire whic difficulties risk of bias. School
Countrylies Antenatal 443 |53 ||1168 /151 was completed by the |AGA (n = 201/1037): difficulties includes
where the study corticosteroids (67.2)|((75.7)|((73.6) ||(83.9) parents. 25 items from | Reference the outcome of "low
was carried out 1 —— S r?t?gdscales are SGA (n=22/115): OR 0.98 |grades” but this is
. include 0.59-1.63 not further described,
France Multiple pregnancy || 35 gy 1123 9)(/(31.6)|[(25.1) (hyperactivity- ( i and is based solely
inattention, conduct, |t adjusted for gestational | on parental report.
Maternal age <25 156 |15 389 150 emotional and peer | age, gender, social class of | Confounding: low
Study type years (23.2)(|(21.7)|/(24.0) ||(26.5) prOblel’_nS and ) the.family, materna! age, risk of bias
_ prosocial behaviour). | parity, maternal nationality, |Analysis and
Prospective Scores for the first four | type of pregnancy (single | reporting: low risk of
population based domains are summed |versus multiple) and bias
cohort study. up to a "total antenatal corticosteroids.
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Study details

Risk factors

Methods

Outcomes and Results

Comments

Aim of the
study

To assess
cognitive
performance and
school
performance in
preterm children
according to
growth restriction
at birth.

Study dates
January 1st and

December 31st
1997.

Source of
funding

Not reported in
this article.

Participants
Maternal age 235 102 |[15 243 ||37
years (15.2)|1(21.7) ||(15.0) ||(19.6)
Socioeconomic status
. 90 8 194 |19
Professional (15.1)]|(14.5)[(12.6)[(10.9)
Intermediate 127 |12 370 1138
(21.2)1(21.8) ||(24.0) ||(21.7)
Administrative/publi
¢ service/ 145 |l8 346 |47
self- (24.2)|/(14.5) ||(22.5) ||(26.9)
employed/student
asi?signﬂsewice 100 |8 241 1128
worker (16.7)|/(14.5) ||(15.6) ||(16.0)
Manual worker or 136 (|19 389 (|43
unemployed (22.7)|((34.5) ||(25.3) ||(24.6)

Inclusion criteria

Preterm children: born before 33 completed weeks in
9 regions of France during the study dates.
Term controls: one in every four births at 39 or 40
weeks during one week of 1997.

Exclusion criteria

Death before discharge, or before the follow up
period. Declined follow up (n = 106).

difficulties score"
which indicates poorer
mental health. Cut-offs
were defined so that
10% of the term
control group were
considered to have a
behavioural problem.
School performance
was assessed at 8
years of age by
parental
questionnaire. School
difficulties were
defined by special
schooling (institution
or special school,
special class in
mainstream school,
mainstream class) or
low grades (not further
defined).

Statistical methods

Bivariate relationships
between birth weight
for gestational age
and each outcome
were assessed with X2
or Fisher's exact test.
Logistic regression
models were used to
study these
associations after
adjustment for
potential confounders
and gestational age.
Covariates were

At age 8 years
24-28 week preterm infants

School difficulties
AGA (n=98/295):
Reference

SGA (n=6/17): OR 1.39
(0.474.14)"

29-32 week pretemm infants
School difficulties

AGA (n=163/887):
Reference

SGA (n=30/M107): OR1.74
(1.07-2.82)*

* Adjusted for gestational
age, gender, social class of
the family, maternal age
and parity.

Overall quality: low
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ntal outcomes
following late

Gestational age

records at discharge.

Study details Participants Risk factors Methods Outcomes and Results Comments

included in the model

if they were known risk

factors and found to

be associated with the

studied outcome at the

20% significance level

in univariate analysis.

Length of follow-up

Behavioural outcomes

were assessed at five

years of age. School

outcomes were

assessed at 8 years of

age.

Chronological age is

assumed, but not

stated by the authors.
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
410767 Sample recruited - N = 2383 Gestational age Births in one of four At 2 years corrected age: |Based onthe NICE

n = 1130 late/moderately preterm infants Ethnicity maternity centres, a Risk of cognitive manual 2014
Full citation n = 1255 term controls Socioeconomic status | midwifery-led birthing |impairment checklist for
Preeclampsia unit and home births. | Gestational age prognostic studies

Johnson, S., Sample analysed after exclusions - N = 1403 Gender Term: Reference and QUIPS.
Evans, T. A, n = 638 late/moderately preterm infants Late/moderately preterm: | Participants: low
Draper, E. S., n =765 term controls Method(s) of RR 2.09 (1.19- risk of bias
Field, D. J., measurement for 3.64)ttadjusted for sex, Attrition: moderate
Manktelow, B. risk factor(s) socioeconomic status and | risk of bias (Although
N., Marlow, N., |Characteristics small for gestational age only 57% of preterm
Matthews, R., Mothers participated in| Ethnicity participants and 62%
Petrou, S., Term a semi-structured White ethnic group: of controls completed
Seaton, S.E., ||Characteristic |infants (n |-at¢/moderatepreterm interview after birth, | Reference the 2 year follow up,
Smith, L. K., =765) |nfants (n=638) and obstetric and Non-white ethnic group: RR | baseline
Boyle, E. M., neonatal data were 2.06 (1.10-3.83)t characteristics are
Neurodevelopme collected from medical | Socioeconomic status reported for those

Low risk: Reference

who dropped out of
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on gold standard
developmental tests.

Study details Participants Risk factors Methods Outcomes and Results Comments
and moderate 32-33 weeks , n To quantify Medium risk: RR 2.86 the study. The
prematurity: A (%) 87 (13.6) socioeconomic status |(1.24-6.57)t authors identify that
population- a composite score High risk: RR 2.36 (1.02- those mothers lost to
based cohort was computed using [5.48)t follow up were
study, Archives |[34-36 weeks, n 551 (86.4) five proxy variables | Preeclampsia younger, more likely
of Disease in (%) ' that measured No: Reference to be non-white, non-
Childhood: Fetal mothers' occupation, |Yes: RR2.51(1.33-4.70)f |English speaking and
and Neonatal 37-38 weeks, n education, social Sex single parents, to
Edition, 100, (%) 241 (31.5) support, income and | Female: Reference have lower
F301-F308, wealth. Total SES Male: RR 7.04 (2.52- occupational status
2015 scores (range 0-12) 19.67)f Fadjusted for all and educational
39-40 weeks, n 357 (46.7) were used to define other variables in the model | qualifications, to be
Countrylies (%) three socioeconomic |- see analysis section. struggling financially
where the study risk groups: low and have poorer
was carried out |141.42 weeks, n (scores 0-2), moderate health than
(%) 167 (21.8) (scores 3-5) and high responders. Some of
UK (scores =6). these differences are
- X identified as factors
Multiple births, | 154 (19 7) 107 (16.8) which significantly
Study type n (%) Outcome(s) affect the risk of
ascertainment/meas cognitive impairment
Prospective i i ures i
COhOFr)t study. E]IgtgnV\/gng)lt, ® ?533252) 2435 (502) Itrrlg;eefg:gdt%ea?gsults
At 2 years corrected may be different if
age, cognitive these women/their
Aim of the SGA, n (%) 48 (6.3) |67(10.5) in%pairmgent was infants had
study assessed using the participated in the
Male, n (%) 384 (50.2) |343 (53.8) Parent Report of follow up)
To assess Children's Abilities- Prognostic factor
neurodevelopme Revised (PARCA-R). measurement: low
gtal outcc:cmes at gﬂgtirz‘;ﬂ) age < |46 23) [19(32) Scores for non-verbal risk of bias
years of age ; 0 cognition and Outcome
fol(l;)win(gj late expressive language measurement: low
and moderate Maternal age = were combined to give risk of bias
prematurity. 35,n (%) 9 188 (27.3) |114 (19.5) a total parent repo?t Confounders: low
composite. These risk of bias
— scores are strongly Analysis and
Study dates Ethnicity correlated with scores reporting: low risk of

bias.
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Inclusion criteria

Preterm babies: All babies born from 32 to 36+6
weeks of gestation within a geographically defined
region of the East Midlands.
Term babies: a random sample of term babies born
during the same time period and in the same

geographical region, including all term born multiples.

preterm group,
accounting for
maternal age,
ethnicity,
socioeconomic status,
infertility treatment,
maternal
hypertension,
maternal diabetes,
smoking, alcohol
consumption,
recreational drug use,
preeclampsia,

Study details Participants Risk factors Methods Outcomes and Results Comments
tSelgtembet;'2009 White, n (%) 569 (82.5) |461 (78.5) Modgtfate/sevgre t Ovell:?ll: moderate
o December cognitive impairmen quality
2010: Period of - S was identified as a
data collection  ||Mixed,n (%) |7 (1.0) 12(2.0) score corresponding
(patient to with PRC scores <
enrolment) Asian, n (%) 77 (11.2) |86 (14.7) 2.5th percentile in the
2 years of term reference group.
corrected age:
follow-up Black, n (%) 30(44) |21(36)
assessment Statistical methods
Chinese or
other, n (%) 7(1.0) |6(1.0) Neurodevelopmental
Source of outcomes were
funding compared between
lﬂnknown, n 0(0) 1(0.2) term and
National Institute ||(%) late/moderate preterm
for Health infants with
Research. Socioeconomic aderTsttm(cajnt fo(r major
status conrounders (sex,
socioeconomic status
: and small for
Low risk, n (%) [339 (49.1) |256 (43.6) gestational age).
A multivariable model
i i was constructed to
'(\f/oe)d'“m sk N 1209 (30.3) [ 184 (31.4) Sonty ok of
cognitive impairment
High risk, n (%) |142 (20.6) 147 (25.0) in the late/moderate
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Exclusion criteria

Infants with congenital abnormalities.
No completed questionnaire data received (n = 490

term, n = 492 preterm).

infection during
pregnancy, gestational
diabetes, pre-labour
rupture of membranes
>24 hours, antenatal
corticosteroids,
induction of labour,
raised CRP during
labour, mode of
delivery, absent or
reversed end diastolic
flow, male gender,
gestational age,
multiple birth, small for
gestational age, need
for resuscitation at
birth, respiratory
support received,
intracranial
abnormalitites,
jaundice requiring
phototherapy,
hypoglycaemia,
hypothermia, antibiotic
administration and any
breast milk at
discharge.

Length of follow-up

2 years (corrected
age).

RefId
397352

Full citation

Sample size

n=219 extremely preterm children (<26 GA weeks)

Characteristics

Risk factors

Sex, maternal ethnicity,
maternal age, SES,
antenatal steroids,
postnatal steroids for

Setting

National cohort study
(EPICure Study) of
extremely preterm
children born at <26

Outcome(s) at age

At age 11 years

SEN provision

Male sex: OR 3.08 (1.48-
6.40)

Limitations

Limitations

Based on the NICE
manual 2014
checklist for

26



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details Participants Risk factors Methods Outcomes and Results Comments
Johnson, S., Children chronic lung disease, |weeks of gestationin |Abnormal last cerebral prognostic studies
Wolke, D., born at abnormal cerebral the UK and Ireland ultrasound: OR 3.72 (1.16- |and QUIPS
Hennessy, E., <26 ultrasound, necrotising |between March and 11.91) Participants: low
Marlow, N., weeks, enterocolitis December 1995. NEC: not significant (not risk of bias
Educational assessed reported) Attrition: moderate
outcomes in at 11 Any antenatal steroids: not | risk of bias
extremely years Method(s) of significant (not reported) Of the 3017 children
preterm children: n=219 measurement for Any postnatal steroids for | who survived until 11
neuropsychologi risk factor(s) chronic lung disease: not  |years of age, 219
cal correlates significant (not reported) were assessed
and predictors of | |[<=23 GA 105 Maternal and infant Maternal age (per 10 (71%).
attainment, wks, % characteristics, and years): not significant (not | Prognostic factor
Developmental perinatal information | reported) measurement: mod
Neuropsycholog | [24 GA wks, was collected at SES: not significant (not erate risk of bias
y, 36, 74-95, % 32.0 discharge from reported) No details are given
2011 hospital. Chorioamnionitis about the risk
(suspected or proven): not |factors.
Countrylies 5/5 GA wks, 57.5 significant (not reported) Outcome
where the study| | ”° Outcome(s) measurement: mod
was carried out ascertainment/meas erate risk of bias
Birth weight ures Little information is
UK & Ireland in grams, 740 given about the
median Teachers completed a outcome of interest
questionnaire about if (SEN provision).
Study type Male sex, % |[46.1 special educationa}l _ Conf.oundin.g; mode
needs (SEN) provision rate risk of bias
Population- o was utilized by the Itis not clearly stated
based cohort e child. how the regression
study (EPICure | maternal ~82.1 model was bult but
Study) ethnicity, % presumably all the
Statistical methods perinatal and
Mother ) o neonatal factors
Aim of the education Mult|ple. Ioglst!c _ were included in the
study up to 16 yrs 76.0 regression adj_ustlng model.
. . of age, % for sex, geste_ltlonal Analysis and
To |nvest|gate age, birth Welght, reporting: moderate
educational - maternal ethnicity, risk of bias
outcomes at 11 Mc?thetr.s 24.0 maternal age, Only statistically
years of age in | [gducation maternal education, significant findings
children born post-16 SES, antenatal

are reported and it is
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cal antecedents
of attainment in
reading and
mathematics at
11 years and to
examine the
relative impact of
these
antecedents
between children
born extremely
preterm and at
term; to examine
neonatal
variables and
early
neurodevelopme
ntal outcomes at
30 monhts of
age as
predictors of

Inclusion criteria

All infants born <26 weeks of gestation and admitted
for neonatal intensive care in the UK and Ireland from
March through December 1995 and survived.

Exclusion criteria

None reported.

11 years

Study details Participants Risk factors Methods Outcomes and Results Comments
extremely years of steroids, preterm not clear which risk
preterm age, % premature rupture of factors were actually
compared with membranes, vaginal considered for the
term-born - breech delivery, outcome of interest.
classmates in High OSES at|l4a g chorioamnionitis, fetal

order to quantify 11y, % heart rate >100 bpm Overall quality: low
the effect of at 5 minutes,

extremely Medium admission

preterm bithon | |SES at 11y,|[24.4 temperature <35c,

school % CRIB score, NEC,

performance in postnatal steroids for

middle chronic lung disease,

childhood; using I1_<1)v)v/ SO/ES at 31.7 any breast milk given,

outcome data ’ duration of NICU

obtained at 6 admission.

years to Age at 10.9

investigate social | |assessment, © 538)

and mean (SD) | Length of follow-up

neuropsychologi
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

attainmentin
reading and
mathematics and
the need for
special
educational
needs provision
in children born
extremely
preterm at 11
years of age.

Study dates

Children born
between March
and December
1995, follow-up
at 11 years.

Source of
funding

None reported.

Ref Id
243107
Full citation

Kerstiens,J.M.,
Bocca-
Tjeertes,|.F., de
Winter,A.F.,
Reijneveld,S.A.,
Bos,A.F.,
Neonatal
morbidities and

Sample size

Overall sample
N = 1145 moderately preterm children

Sample included in follow up
N =832

Characteristics

Characteristics||32-35
week

32-33
week

34-35
week

Risk factors

Gestational age
Male gender

SGA (<10th centile)
Sepsis

Setting

National prospective
cohort study.

Method(s) of
measurement for
risk factor(s)

Data on neonatal
morbidities were
collected from hospital
records, bedside

Outcome(s) at age

At 4349 months

Risk of abnormal ASQ total
problems score

Low gestational age

34 to 35+6 weeks:
Reference

32 to 33+6 weeks: not
significant on univariate
analysis

Male gender
Female: Reference

Limitations

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS.
Participants: low
risk of bias
Attrition: moderate
risk of bias

>20% of participants
were lost to follow
up.
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which neonatal
morbidities were
associated with
developmental
delay at
preschool age
for moderately
preterm
children.

specified time window (43-49 months).

motor, gross motor,
problem solving ability
and personal-social
functioning. The
scores on each
domain add up to an
ASQ fotal problems
score. A score of
>2SDs below the
mean for the Dutch
reference group was

Study details Participants Risk factors Methods Outcomes and Results Comments
developmental n=2832|IN= N = charts and preventive |Male: OR 3.12 (1.70-5.75) |Prognostic factor
delay in 268 564 health care records. measurement: low
moderately Septicaemia was SGA risk of bias
preterm-born Septicaemia 30 . 17 . 13 . defined as both clinical | No: Reference Outcome
children, (3.6%) [|(6.3%) ||(2.3%) symptoms and at least | Yes: OR 2.62 (1.36-5.05) | measurement: low
Pediatrics, 130, one positive blood risk of bias
€265-e272, 2012| |SGA <10th 76 25 51 culture result. SGA Septicaemia Confounders: low

percentile (9.1%) 1((9.3%) |(9.0%) was defined as a birth | Not significant on univariate |risk of bias
Countrylies weight < 10th analysis Analysis and
where the study 471 145 326 percentile, according Reporting: low risk
was carried out | |Male gender 56.6%)((54.1%)|/(57 8% to the Dutch growth Variables included in the of bias.

(56.6%)|(54.1%))((57.8%) curves. Low final model were: birth Overall quality:

The gestational age was asphyxia, tertiary NICU moderate
Netherlands. Low maternal (|246 91 155 defined as <34 weeks |admission, hypoglycaemia,

education (29.7%)|((34.1%)|((27.7%) gestation. hyperbilirubinaemia, SGA

and gender.
Numbers for subgroups are

Study type Outcome(s) not stated.

Inclusion criteria ascertainment/meas
Community ures
based Children born during the study dates with a
prospective gestational age of 32 to 35+6 weeks. Parents completed the
cohort study. Dutch version of the

48 months Ages and

Exclusion criteria Stages Questionnaire.
Aim of the This measures
study Major congenital malformations, congenital infections development in 5

) and all children with syndromes. No ASQ data within domains:

To detemine communication, fine
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Kerstiens, J. M.,
de Winter, A. F.,

n = 674 gestation 3841 weeks
Sample analysed after exclusions - N = 1983
n =512 gestation < 32 weeks

study.

<28D below the mean)
Term: Reference <32
weeks: OR 3.2 (1.88-5.37)

Study details Participants Risk factors Methods Outcomes and Results Comments
Study dates considered to indicate
developmental delay.
Children bornin
2002 and 2003.
Statistical methods
Source of The association
funding between all perinatal
and neonatal variables
The Research with rates of abnormal
Foundation of ASQ score was
the Beatrix assessed with
Children's univariate logistic
Hospital, the regression. Then all
Cornelia risk factors with
Foundation for univariate associations
the Handicapped of p <0.1 were
Child, the A. included
Bulk Preventive simultaneously in a
Child Health multivariable logistic
Care Research regression model.
Fund, the Dutch
Brain
Foundation, and Length of follow-up
unrestricted
investigator- 43-49 months.
initiated research Chronological age is
grants from Friso assumed, but not
Infant Nutrition, stated by the authors.
FrieslandCampin
a, and Pfizer
Europe.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410819 Sample recruited - N = 2517 Gestational age Multicentre and At age 4 years Based on the NICE
n = 698 gestation < 32 weeks community based Risk of developmental manual 2014
Full citation n = 1145 gestation 32-35 weeks prospective cohort delay (ASQ total score checklist for

prognostic studies
and QUIPS.
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Reijneveld, S.
A., Bos, A.F.,
Developmental
delay in
moderately
preterm-born
children at
school entry,
Journal of
Pediatrics, 159,
92-8,2011

Countrylies
where the study
was carried out

The
Netherlands.

Study type

Population
based
prospective
cohort study
(Lollypop).

Aim of the
study

To detemine the
prevalence and
nature of
developmental
delay at

Characteristics

Early Moderate |Full
preterm< |preterm32- |term38-
Characteristics 32 35+6 41+6
weeksn =|weeksn = |weeksn
512 927 =544
Male, n (%) (25613 5 [532674) (247906)
Multiplepregnancy, | 178
n (%) (34.8) 259 (279) (6 (1.1)
SGA <10th
percentilen (%) 97 (19.1) |85 (9.2) 45 (8.4)
Maternal age
<20 yrs, n (%) 5(1) 11(12) 3(0.6)
36-46 9 87
-46 yrs,n (%) |66 (12.9 |119(12.9) (16.0)
Maternal
education
17+ years, n (%) (1355'2) 247 (26.8) (1??5’ 4

Gestational age
obtained from medical
records held by the
preventive child
healthcare centres,
confirmed by early
ultrasound
measurements in
>95% of cases.

Outcome(s)
ascertainment/meas
ures

The Dutch version of
the age 48 month form
of the Ages and
Stages questionnaire
was used to assess
development. The
ASQ covers five
domains:
communication, fine
motor function, gross
motor
function,personal-
social functioning and
problem solving. The
total score was
calculated by adding
all the domain scores
and dividing by five.
The individual domain
scores, and the total
score were

Study details Participants Risk factors Methods Outcomes and Results Comments
Bocca-Tjeertes, |n =927 gestation 32-35 weeks Method(s) of 32-35+6 weeks: OR 1.5 Participants: low

I. F., ten Vergert, | n = 544 gestation 38-41 weeks measurement for (0.89-2.52) 32-33+6 weeks: |risk of bias

E. M, risk factor(s) OR 1.5 (0.81-2.92) 34-35+6 | Attrition: low risk of

weeks: OR 1.5 (0.84-

2.52) Further analysis
from Kerstjens 2012 shows
that, when gestational age
was analysed as a
continuous variable, the
odds of developmental
delay were 1.13 (1.08-1.18)
for each decreasing week
of gestational age. This
implies that the risk of
developmental delay rises
from 1.93 for children born
at 35 weeks, to 7.14 for
children born at 25

weeks.

Risk of fine motor
impairment (ASQ Fine
motor score <2SD below
the mean)

Term: Reference <32
weeks: OR 3.6 (2.02-6.38)
32-35+6 weeks: OR 2.0
(1.17-3.54) 32-33+6 weeks:
OR 2.5 (1.32-4.87) 34-35+6
weeks: OR 1.8 (1.01-

3.22) Further analysis
from Kerstjens 2012 shows
that, when gestational age
was analysed as a
continuous variable, the
odds of impaired fine motor
development were 1.13
(1.08-1.18) for each
decreasing week of
gestational age.

bias

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall: moderate
quality
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Study details

Risk factors

Methods

Outcomes and Results

Comments

preschool age in
infants born
moderately
preterm.

Study dates

Study
recruitment
during 2005-
2007.

Source of
funding

The research
foundation of
Beatrix
Children's
Hospital, the
Cornelia
Foundation for
the Handicapped
Child, the A.
Bulk Preventive
Child Health
Care Research
Fund, the Dutch
Brain
Foundation, and
an unrestricted
research grant
from
FrieslandCampin
a, Friso Infant
Nutrition, Abbott
and Pfizer
Europe.

Participants
13-16 years, n (%) (240140) 307 (34.6) (23?; 0)
<12 years, n (%) (124728) 314 (354) (12581 5)

Inclusion criteria

From a community based preventive child healthcare
(PCHC) cohort of 45455 children born in 2002 and
2003 all children with a gestational age of <36 weeks
were sampled.

For every second preterm child, then next term born
child from the cohort was selected as a comparison.
The cohort was expanded with very preterm children
(<32 weeks) born in 2003 who had been admitted to
any of five tertiary neonatal intensive care units.
Children were recruited during a routine visit to their
local PCHC centre at the age of 43 to 49 months
Completed ASQ within the timeframe 4349 months.

Exclusion criteria

Major congenital malformations, syndromes and
congenital infections.

dichotomized at 2SD
below the mean score
of the Dutch reference
group as
normal/abnormal.

Statistical methods

Multivariate logistic
regression analyses
were used to examine
the relationship
between gestational
age group and

abnormal ASQ scores.

Adjustment was
conducted for
maternal age,
mother's birth country,
parental education,
single-parent family,
sex, multiple birth and
SGA.

Length of follow-up

4 years

Risk of gross motor
impairment (ASQ Gross
motor score <2SD below
the mean)

Term: Reference <32
weeks: OR 3.5 (2.04-5.94)
32-35+6 weeks: OR 1.3
(0.75-2.21) 32-33+6 weeks:
OR 1.0 (0.46-2.06) 34-35+6
weeks: OR 1.4 (0.81-
2.50) Further analysis
from Kerstjens 2012 shows
that, when gestational age
was analysed as a
continuous variable, the
odds of impaired fine motor
development were 1.13
(1.08-1.19) for each
decreasing week of
gestational age. AllOR
are adjusted for sex, SGA,
parental education,
mother's birth country and
multiple birth.
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Kerstiens,J.M.,
de Winter,A.F.,
Sollie,K.M.,
Bocca-
Tjeertes,|.F.,
Potijk,M.R.,
Reijneveld,S.A.,
Bos,A.F.,
Maternal and
pregnancy-
related factors
associated with
developmental
delay in
moderately
preterm-born
children,
Obstetrics and
Gynecology,
121, 727-733,
2013

Countrylies
where the study
was carried out

The Netherlands

Study type

Population
based

Characteristics

%

Preexisting
maternal
somatic
illness

5.5

Preexisting
maternal
mentai liness

Prepregnancy
obesity (BMI
>30)

Maternal age
younger than
20y

0.6

HELLP or

(pre-
Jeclampsia

19.4

Preexisting or
gestational
diabetes

24

Antepartum
haemorrhage

(depression, psychosis,
other), maternal age
<20y, multiple
pregnancy

(Lollipop), a
community-based
cohort of 45,455
children born in 2002-
2003 in the
Netherlands.

Method(s) of
measurement for
risk factor(s)

Data on pre-existing
maternal and
pregnancy-related
factors were collected
from the hospital
records of both
mothers and children,
preventive child health
care centre records,
the Dutch Central
Perinatal Registration,
and a parental
questionnaire at age 4
years. The data from
different sources were
crosschecked
whenever possible.

Outcome(s)
ascertainment/meas
ures

Antenatal steroids: OR not
significant in the univariate
regression

Maternal pre-existing
mental illness (depression,
psychosis, other): OR 1.32
(0.14-12.3)

Maternal age <20 years:
not significant in the
univariate regression
Multiple pregnancy: OR
1.86 (1.02-3.42)

SGA: OR 2.75 (1.25-6.08)

Male sex: OR 4.20 (2.09-
8.46)

The final multivariable
model adjusted for maternal
somatic and mental iliness,
maternal obesity, in vitro
fertilisation, SGA, sex,
multiple pregnancy, breech
presentation, induced
labour, CS, assisted
delivery, SES and parity.

Study details Participants Risk factors Methods Outcomes and Results Comments

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

327136 n=834 moderately preterm children (32-35 weeks) SGA, sex, antenatal Part of the At 4349 months of age Limitations
steroids, maternal pre- |Longitudinal Preterm |Abnormal ASQ total Based on the NICE

Full citation existing mental illness | Outcome Project problems score manual 2014

checklist for

prognostic studies

and QUIPS

Participants: low

risk of bias

Attrition: low risk of

bias
834 of the 960

children included in
the study completed

the follow-up.

Prognostic factor
measurement: low

risk of bias
Outcome

measurement: low

risk of bias

Confounding: mod

erate risk of bias

Not completely clear
if regression model 2
actually adjusted for
all the variables in

model 1 plus the
additional

sociodemographic
variables or just the
sociodemographic

variables.
Analysis and

reporting: low risk of

bias
Overall quality:
moderate
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Research
Foundation of
the Beatrix

chronological age

Study details Participants Risk factors Methods Outcomes and Results Comments

prospective Antenatal Parents completed the

cohort study steroids (full {[19.1 Dutch version of the
course) 48 months ASQ. The

scores on each

Aim of the - domain add up to an

study Invitro 792 ASQ total problems
fertilisation score. A score of

To estimate the >2SDs below the

association SGA 9.1 mean for the Dutch

between pre- reference group was

existing maternal considered to indicate

and pregnancy- developmental delay.

;(—;Igted factors Male sex 56.5

developmental Statistical methods

delay in early Multiple 29 1

childhood in pregnancy ’ Logistic multivariable

moderately regression including

preterm-born GA 32-33 weeks |[32.3 all variables with p-

children. values <0.20 in

univariate analyses.

Clinical infection Thus, the final model

Study dates in mother, child, adjusted for maternal
or both 15.0 somatic and mental

2002-2003, perinatally or ' iliness, maternal

follow-up at 43- | |proven placental obesity, in vitro

49 months infection fertilisation, SGA, sex,

uncorrected age multiple pregnancy,

(2005-2007). Prolonged breech presentation,
preterm rupture |[23.3 induced labour, CS,
of membranes assisted delivery, SES

Source of and parity.

funding
Breech . 14.9

Lollipop study is | [Presentation Length of follow-up

supported by

grans from the CS 36.0 43-49 months
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Study details

Risk factors

Methods

Outcomes and Results

Comments

Children's
Hospital, the
Cornelia
Foundation for
the Handicapped
Child, the A.
Bulk Preventive
Child Health
Care Research
Fund, the Dutch
Brain
Foundation, and
unrestricted
investigator-
initiated research
grants from Friso
Infant Nutrition,
Friesland-
Campina,
Abbott, and
Pzifer Europe.

Participants

Assisted delivery ||9.0
Apgar score at 5

min <7 3.9
Multiparity 35.3
Non-Dutch

ethnicity 5.4
Maternal

education <12 29.8
years

Paternal

education <12 359
years

Low family

income 6.8
(<=850€/mo)

More than one

unit of 4.8
alcohol/week

Any smoking 21.9

Inclusion criteria
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difficulties in 8-
year-old very
preterm children:
the Epipage
cohort study,
PLoS ONE
[Electronic
Resource], 6,
21361, 2011

Exclusion criteria

Death before follow up or declined follow up. Severe
motor deficiencies (cerebral palsy, unable to walk
without aid), or severe sensory deficiencies (visual
acuity <3/10 for both eyes or severe auditory
deficiency).

investigating school
outcome, special care
and behavioural
problems was sent to
parents in the first
trimester of 2006,
when the children
would have beenin
the third grade of
primary school.

Study details Participants Risk factors Methods Outcomes and Results Comments
Children with a gestational age between 32+0 and
35+6 weeks born in 2002 and 2003.
Exclusion criteria
Children with major congenital malformations,
congenital infections and syndromes.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412875 Original sample: Gestational age. Population based At the age of 8 years Based on the NICE
n = 2901 very preterm children (22-32 weeks) cohort study in Risk of being in an manual 2014
Full citation n =667 term controls (39-40 weeks) France. institution or special checklist for
school/class prognostic studies
Larroque, B., Included in follow up: Term (n = 3/277): and QUIPS
Ancel, P. Y., n = 1439 preterm children Method(s) of Reference Participants: low
Marchand- n =327 term controls. measurement for Preterm (n=52/1292): OR |risk of bias
Martin, L., risk factor(s) 3.0 (0.99.8) Attrition:
Cambonie, G., Risk of being in a moderate risk of bias
Fresson, J., Characteristics Gestational age refers | mainstream class with the | More than 20% of
Pierrat, V., Roze, to the number of year repeated participants were lost
J. C., Marpeau, |Not reported in this article. completed weeks of | Term (n=11/277): to follow up.
L., Thiriez, G., amenorrhoea. Reference Prognostic factor
Alberge, C., Preterm (n = 223/1292): OR| measurement: low
Breart, G., Inclusion criteria 4.4 (2.38.2) risk of bias
Kaminski, M., Outcome(s) Risk of needing special |Outcome
Marret, S., Preterm: born between 22 and 32 weeks in one of ascertainment/meas |care and/or support at measurement: low
Epipage Study, |nine regions of France during the study dates. ures school risk of bias
group, Special Term: one of every four children born at 39-40 weeks Term (n = 103/276): Confounding: low
care and school |during one week of 1997. A postal questionnaire | Reference risk of bias

Preterm (n =742/1289): OR
2.0 (1.5-2.6)

All OR are adjusted for
maternal age, parity,
mother born in
France/abroad, maternal
level of education, SES and
sex.

Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Countrylies
where the study
was carried out

France.

Study type

Population
based
prospective
cohort.

Aim of the
study

To investigate
school
difficulties,
special care and
behavioural
problems in 8
year old very
preterm
children.

Study dates

1997.

Source of
funding

INSERM, the
Directorate
General for

Schooling outcomes
included whether the
child attended an
institution or special
school, whether they
were in a special class
within mainstream
schooling and whether
they had repeated a
school year. Support
at school was defined
according to whether
the child was enrolled
at a particular
institution, special
school or class, or a
mainstream class with
support at school
(extra teacher in or
outside of the class
room, extra teaching
hours at school,
intervention of a
psychologists or other
person at school).

Statistical methods

Type of schooling,
special care/support at
school were compared
between preterm
children and the
reference group using
logistic regression
models to control for
potentially
confounding variables.
Factors known to be
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Study details Participants Risk factors Methods Outcomes and Results Comments

Health at the related to school

Ministry for outcome or behaviour

Social Affairs, were included in the

Merck-Sharp models: maternal age

and Dohme- at childbirth, parity,

Chibret, Medical maternal level of

Research education, maternal

Foundation, and birth place, SES and

"Hospital sex.

Program for

Clinical

Research 2001 Length of follow-up

n°’AOMO01117" of

the French 8 years.

Department of Assumed to be

Health. The eight chronological age, but

year follow up not stated by the

was supported authors.

by the "Hospital

Program for

Clinical

REsearch

2004/054/HP" at

the French

Department of

Health and the

Wyeth

Foundation for

Children and

Adolescents.

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

412882 Sample recruited - N = 1506 BDP- bronco pulmonary | The Extremely low Outcome assessed at2 |Based on the NICE
Sample eligible for assessment - N = 1190 dysplasia (chronic lung |gestational age years: manual 2014

Full citation Sample analysed after exclusions - N =915 disease [CLD] at 36 newborn (ELGAN) Psychomotor checklist for

weeks) study identified Developmental Index [PDI] |prognostic studies

Laughon, M., Antenatal steroids characteristics and <70 and QUIPS.

O'Shea, M. T., Characteristics exposures that Participants: low risk

Alired, E. N., increase the risk of of bias

39



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Bose, C., Kuban,
K., Van Marter,
L.J,
Ehrenkranz, R.
A., Leviton, A.,
Chronic lung
disease and
developmental
delay at 2 years
of age in children
born before 28
weeks' gestation,
Pediatrics, 124,
637-648, 2009

Countrylies
where the study
was carried out

USA (14 Centres
in 5 States)

Study type

Prospective
cohort study

Aim of the
study

To explore to
what extent
chronic lung
disease (CLD)
and its
antecedents
influence the risk
of developmental

No details given

Inclusion criteria

Children included in the extremely low gestational
age newborns (ELGANSs) study sample

Children who were assessed at 24 months of age
with the BSIDAI or the Vineland Adaptive Behavior
Scales (VABS)

Children who were able to walk independently (Gross
Motor Function Classification System [GMFCS] < 1)

Exclusion criteria

Children who were not able to walk independently
(GMFCS 21) at the 24-month follow-up assessment

structural and
functional neurologic
disorders in ELGANSs
newborns. During the
years 2002-2004,
women delivering
before 28 weeks'
gestation at 1 of 14
participating
institutions were asked
to enrol in the study.

Method(s) of
measurement for
risk factor(s)

The diagnosis of CLD
was made at 36
weeks' postmenstrual
age (PMA). If an infant
was receiving
supplemental oxygen,
the infant was
classified as having
CLD.

Antenatal steroids,
defined as a complete
course of antenatal
steroids

Outcome(s)
ascertainment/meas
ures

Psychomotor
Developmental Index
(PDI) at 24-months
adjusted age at 24-

CLD without mechanical
ventilation [MV]: 1.1 (0.6—
2.0)

CLD with MV: 1.9 (0.97-
3.9)

Complete course of ANS:
2.4 (1.5-3.8)

Attrition: low risk of
bias

Prognostic factor
measurement: low
risk of bias

Outcome
measurement: low
risk of bias
Confounding:
moderate risk of bias
(No sufficient
information about the
measurement and
the definition of all
measured
confounders)
Analysis and
Reporting: low risk of
bias

Overall: moderate
quality
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

delays at 24-
months adjusted
age, as
assessed with
the Bayley
Scales of Infant
Development-
2nd Edition
(BSID-II), among
infants without
gross motor
function
impairments.

Study dates

2002-2004:
Period of data
collection
(patient
enrolment)

24 month: follow-
up Assessment

Source of
funding

Grant Support
5U01NS040069-
04/NS/NINDS
NIH HHS/United
States

UO01 NS040069-
04/NS/NINDS
NIH HHS/United
States

Financial
Disclosure: The

months using the
Bayley Scales of
Infant Development-
2nd Edition (BSID-II).

Statistical methods

Data analysis focused
to test the hypothesis
that antecedents of
CLD, and not CLD
itself, contribute to
suboptimal
performance on the
BSID-Il. We assessed
associations between
antecedents
(antenatal and
postnatal variables
and CLD) and low
MDIs and PDls.
Relationships between
risk factors and low
MDIs and PDls were
assessed with
Pearson's x2, and
variables associated
with both CLD and a
low BSID-Il ata P
value of <.30 were
considered for logistic
regression analyses.
Risk factors in logistic
regression models
were ordered in a
temporal pattern.
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age at delivery
and special
educational
need:
retrospective
cohort study of
407,503
schoolchildren,
PLoS Medicine /
Public Library of
Science, 7,
1000289, 2010

Countrylies
where the study
was carried out

UK

Study type

n =475 preterm (24-27 weeks)

Characteristics

No special Special
Characteristic educational |educational
need need
n =387682 n= 19821
Gestation at delivery
n (%)
24-27 weeks 335 (0.09) 140 (0.7)
28-32 weeks 3006 (0.8) 443 (2.2)
33-36 16754 (4.3) |1281 (6.5)

age were collected
from the Scottish
Morbidity Record
(SMR2), which
collects data on all
women discharged
from maternity
hospitals, including
maternal and infant
characteristics, clinical
management and
obstetric
complications.
Gestational age is
defined as completed
weeks of gestation on
the basis of the
estimated date of
delivery in the
woman's clinical
record.

Study details Participants Risk factors Methods Outcomes and Results Comments

authors have Length of follow-up

indicated they

have no financial 2 years

relationships

relevant to this

article to

disclose

Refld Sample size Risk factors Setting Outcome(s) at age Limitations

412942 Overall sample: Gestational age National survey. At 5-18 years of age Based on the NICE
N =407503 Risk of SEN according to |manual 2014

Full citation gestational age checklist for
Relevant sample included for this analysis Method(s) of 40 weeks : Reference prognostic studies

MacKay, D. F., |N=152757 measurement for 33-36 weeks : OR 1.53 and QUIPS

Smith, G. C,, n = 130798 full term (40 weeks) risk factor(s) (1.43-1.63) Participants: low

Dobbie, R., Pell, n = 18035 preterm (33-36 weeks) 28-32 weeks : OR 2.66 risk of bias

J. P., Gestational n = 3449 preterm (28-32 weeks) Data on gestational (2.38-2.97) Attrition:

24-27 weeks : OR 6.92
(5.58-8.58)

moderate risk of bias
>20% of potentially
eligible participants
were excluded due to
missing data.
Prognostic factor
measurement: low
risk of bias

Outcome
measurement: low
risk of bias
Confounding: low
risk of bias

Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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age at delivery.

Study dates

Data from the
2005 school
census.

Source of
funding

NHS Health
Scotland.

Male gender n (%)

193034 (49.8)

13887 (70.1)

Birth weight centile

y (IQR)

n (%)
1-3 11447 (3.0) |1084 (5.5)
4-10 27037 (7.0) |1865 (9.4)
Median maternal age
27 (23-31) |28 (24-31)

Inclusion criteria

Primary and secondary school children included in
the 2005 school census in Scotland.

hyperactivity disorder)
as well as children
with physical
disabilities that impact
on learning (including
some children with
hearing, motor and
visual inmpairment).

Statistical methods

The associations
between obstetric
factors and the risk of
SEN were analysed
using univariate and
multivariate logistic
regression and
presented as odds
ratios. The covariates
included in the model
were infant sex,
maternal age and

Study details Participants Risk factors Methods Outcomes and Results Comments
Retrospective 37 18617 (4.8) 1217 (6.1) Outcome(s)
study using ascertainment/meas
national registry ures
data. 38 48810 (12.6) {2759 (13.9)
Special educational
_ 39 77217 (19.9) (3848 (19.4) need (SEN) was

Aim of the identified through the
study school census data.

40 125067 (32.3)|5731 (28.9) This includes
To investigate information on children
the risk of 41 81607 (21.1) |3530 (17.8) with learning
special disabilities (including
educational dyslexia, dyspraxia,
needs across the|| 42 15936 (4.1) 850 (4.3) autism, Asperger's
whole spectrum syndrome and
of gestational 43 333 (0.08) 22 (0.11) attention deficit
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schoolchildren,

management and

Study details Participants Risk factors Methods Outcomes and Results Comments
height, marital status,
parity, birth weight
Exclusion criteria centile, induction of
labour, mode of
Unable to link school census data to obstetrics record delivery, year of
(n =93340). Age <4 years or >19 years at the time of delivery, previous
the census. Births were the maternal height was spontaneous and
measured as <100cm or >200cm, birth weight therapeutic abortions
recorded as <400g or >5000g, or the gestation was and 5 minute Apgar
recorded as <24 weeks or >43 weeks. Multiple score.
births.
Length of follow-up
5 to 18 years.
Adjusted ages are not
described, therefore
chronological age is
assumed.
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
411047 Overall sample: Gestational age. National survey. At 5-18 years of age Based on the NICE
N =407503 Risk of sensory SEN manual 2014
Full citation according to gestational |checklistfor
Method(s) of age prognostic studies
MacKay, D. F., |Relevant sample included for this analysis measurement for 40-41 weeks : Reference  |and QUIPS
Smith, G.C. S., |N=237894 risk factor(s) 33-36 weeks : OR 1.73 Participants: low
Dobbie, R., n = 215935 full term (40-41 weeks) (1.18-2.52) risk of bias
Cooper, S. A, n = 18035 preterm (33-36 weeks) Data on gestational 28-32 weeks : OR 4.44 Attrition:
Pell, J.P., n = 3449 preterm (28-32 weeks) age were collected (2.56-7.71) moderate risk of bias
Obstetric factors n = 475 preterm (24-27 weeks) from the Scottish 24-27 weeks : OR 23.64 >20% of potentially
and different Morbidity Record (12.03-46.45) eligible participants
causes of (SMR2), which were excluded due to
special Characteristics collects data on all Risk of physical or motor | missing data.
educational women discharged SEN according to Prognostic factor
need: Preterm from maternity gestational age measurement: low
Retrospective Type of SEN | 24-27 Preterm | Preterm | Term hospitals, including 40-41 weeks : Reference | risk of bias
cohort study of wks 28-32 |33-36  |40-41 maternal and infant 33-36 weeks : OR 2.99
407 503 n=a75 | WKkS wks wks characteristics, clinical | (2.27-3.95)
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and physical
disabilities that impact
on learning (including
some sensory

Study details Participants Risk factors Methods Outcomes and Results Comments
BJOG: An n= n= n= obstetric 28-32 weeks : OR 16.01 Outcome
International 3449 18035 |130798 compllpatlons. _ (11.78-21.75) measurgment: low
Journal of Gestational age is 24-27 weeks : OR 29.69 risk of bias
Obstetrics and  ||No SEN 335 3006 16754 |206674 defined as completed | (17.49-50.40) Confounding: low
Gynaecology, weeks of gestation on risk of bias
120, 297-307, Sensory 14 17 40 243 the basis of the Risk of language SEN Analysis and
2013 estimated date of according to gestational |reporting: low risk of
- delivery in the age bias
Countrylies Physical or woman's clinical 40-41 weeks : Reference | Overall quality:
where the study 29 98 84 302 record. 33-36 weeks : OR 1.03 moderate
was carried out ||motor (0.72-1.48)
28-32 weeks : OR 1.88
UK Language 3 13 42 438 Outcome(s) (0.99-3.55)
ascertainment/meas |24-27 weeks : OR 1.64
. ures (0.2212.02)
Study type Social,
emotional Data on SEN were Risk of social, emotional
Retrospective 6 32 169 1358 identified through the | or behavioural SEN
study using or 2005 school census. | according to gestational
national registry ||Pehavioural SEN includes: age
data. language impairments; | 40-41 weeks : Reference
Specific specific learning 33-36 weeks : OR 1.34
learnin difficulties (such as 1.12-1.61
Aim of the eamning 10 49 235 2233 dyslexia or( (28-32 wee)ks :OR 124
study difficulties dyscalculia); (0.80-1.92)
o dotorm intellectual disabilities; | 24-27 weeks : OR 1.90
o determine other developmental 0.60-6.07
whether Intellectual |67 165  |521  |3021 disorders that impair ( )
relationships learning (including Risk of specific learning
with gestational ||Autism autism, Asperger's difficulties SEN according
age and birth Spectrum syndrome and to gestational age
weight centile 5 34 75 882 attention deficit 40-41 weeks : Reference
vary between Disorder hyperactivity disorder); | 33-36 weeks : OR 1.26
specific causes (ASD) social, emotional or (1.09-1.46)
o;special | behavioural problems |28-32 weeks : OR 1.54
educationa i i ing; -
need. Unspecified |6 35 s a4 hr ot 427 wocks : OR 356

(1.80-7.05)
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study dates

School census

Source of
funding

No external

data from 2005.

funding source.

Inclusion criteria

Primary and secondary school children included in
the 2005 school census in Scotland.

Exclusion criteria

Unable to link school census data to obstetrics record
(n =93340). Age <4 years or >19 years at the time of
the census. Births where the maternal height was
measured as <100cm or >200cm, birth weight
recorded as <400g or >5000g, or the gestation was
recorded as <24 weeks or >43 weeks. Multiple

births.

impairments, or
physical or motor
disabilities). In the
database, the groups
are mutually exclusive.
Children with more
than one cause of
SEN are classified on
the basis of their main
impairment. For the
purposes of this study
the intellectual
disability groups
(moderate, severe and
profound intellectual
disabilties, with or
without additional
complex needs) were
aggregated into one

group.

Statistical methods

The associations
between obstetric
factors and the risk of
each cause of SEN
were analysed using a
single univariate, then
multivariable
polytomous logistic
regression model
using no SEN as the
common referent
category. The
covariates included in
the multivariable
analysis were infant
sex, maternal age and

Risk of intellectual SEN
according to gestational
age

40-41 weeks : Reference
33-36 weeks : OR 1.93
(1.74-2.14)

28-32 weeks : OR 3.11
(2.56-3.77)

24-27 weeks : OR 11.67
(8.46-16.10)

Risk of ASD SEN
according to gestational
age

40-41 weeks : Reference
33-36 weeks : OR 0.93
(0.72-1.21)

28-32 weeks : OR 1.95
(1.29-2.96)

24-27 weeks : OR 2.56
(0.80-8.20)

Risk of unspecified SEN
according to gestational
age

40-41 weeks : Reference
33-36 weeks : OR 1.56
(1.26-1.94)

28-32 weeks : OR 242
(1.60-3.65)

24-27 weeks : OR 5.01
(2.16-11.64)
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or without late
bacteremia,
Journal of

Exclusion criteria

radiographs, were
treated with antibiotics
and suspension of

Z score 1 and thrombosis of
the fetal stem vessels of the

Study details Participants Risk factors Methods Outcomes and Results Comments

height, marital status,

parity, induction of

labour, mode of

delivery, year of

delivery, previous

spontaneous and

therapeutic abortions,

and the 5 minute

Apgar score.

Length of follow-up

5-18 years.

Adjusted ages are not

described, therefore

chronological age is

assumed.
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
86775 Overall sample: NEC and late Multicentre At 2 years Based on the NICE

N = 1155 pretem infants born at 23 to 27+6 weeks | bacteraemia prospective study. manual 2014
Full citation gestation. Risk of Bayley PDI <70 checklist for
No NEC or late prognostic studies

Martin,C.R., Method(s) of bacteraemia: Reference and QUIPS.
Dammann,O., Characteristics measurement for Medical NEC: OR 0.8 (0.3- |Participants: low
Allred,E.N., risk factor(s) 1.9) risk of bias
Patel,S., Not reported. Surgical NEC: OR 2.7 (1.2- | Attrition: low risk of
O'Shea, T.M,, NEC was defined by |6.4) bias
Kuban,K.C., modified Bell's staging | Late bacteraemia: OR 1.3 | Prognostic factor
Leviton,A., Inclusion criteria criteria. Stage | (0.9-1.9) measurement: low
Neurodevelopme included infants who risk of bias
nt of extremely | Preterm infants born at 23 to 27+6 weeks gestation had suspected NEC | All models are adjusted for |Outcome
preterm infants | during the study dates, at one of 14 participating and, despite the public insurance, maternal | measurement: low
who had institutions. absence of or fetal initiator for delivery, |risk of bias
necrotizing pneumatosis on gestational age (23-24, 25- | Confounders: low
enterocolitis with abdominal 26, 27 weeks), birth weight |risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Pediatrics, 157,
751-756, 2010

Countrylies
where the study
was carried out

USA

Study type

Multicentre
prospective
cohort study.

Aim of the
study

To evaluate the
developmental
correlates of
NEC with and
without
accompanying
bacteraemia.

Study dates
2002-2004.
Source of
funding
The National

Institutes of
Neurological

NEC or late bacteraemia status unknown (n = 143).
Isolated perforation (n = 49). No head ultrasound
scanning (n = 3). Did not survive to 2 years (n = 156).

enteral feeding for at
least one week. Stage
Ila represented infants
who had pneumatosis
bu did not experience
clinical deterioration or
laboratory
derangements. Stage
IIb included infants
with pneumatosis and
metabolic (acidosis) or
haematologic changes
(thrombocytopenia).
Stage llla included
infants with stage Ilb
criteria p;lus
respiratory or
cardiovascular
deterioration (e,g,
increased need for
respiratory support,
new vasopressor
requirements, oliguria,
disseminated
intravascular
coagulation). Finally,
stage IlIb identified
those infants who
required surgical
intervention, an
exploratory
laparotomy or
placement of a
Penrose drain. For
analysis, NEC was
classified as medical
(stages lla, IIb and
[lla) and surgical(lllb).
Early bacteraemia was
defined as a positive

placenta and include a
random effect cluster term
for birth hospital.

Analysis and
Reporting: low risk
of bias.

Overall quality: high
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Diseases and
Stroke and a
program project
grant from the
National Institute
of Child Health
and Human
Development.

blood culture results in
the first postnatal
week. Late
bacteraemia was
defined as a positive
blood culture results in
weeks 2,3 or4. All
positive culture results
were included in the
analysis, regardless of
species.

Outcome(s)
ascertainment/meas
ures

At 24 months
corrected age, a
comprehensive,
standardised
neurological
examination was
conducted by an
examiner unaware of
the infants neonatal
course.

The Bayley Scales of
Infant Development-
Second Edition was
administered by
examiners unaware of
the infant's medical
history. A score of <
70 (more than 2SD
below the mean) was
taken to represent
significant
psychomotor delay
(Psychomotor
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Development Index,
PDI).

Statistical methods

Odds ratios were
calculated to compare
the risk of outcomes
for infants with and
without medical NEC,
surgical NEC and late
bacteraemia.

Length of follow-up

2 years corrected
age.

Ref Id
411165
Full citation

Michael O'Shea,
T., Kuban, K. C.,
Allred, E. N.,
Paneth, N.,
Pagano, M.,
Dammann, O.,
Bostic, L.,
Brooklier, K.,
Butler, S.,
Goldstein, D. J.,
Hounshell, G.,
Keller, C.,
McQuiston, S.,
Miller, A.,
Pasternak, S.,

Sample size

Enrolled n=1505

Without qualifying cranial ultrasound n=51 (lost to
follow-up)

Deaths before follow-up n=257 (lost to follow-up)

No assessment of mental and/or motor development
n=181 (lost to follow-up)

Children followed-up at 24 mo n=1017

Characteristics

No information.

Inclusion criteria

Women delivering before 28 weeks of gestation.
Maternal consent before or shortly after delivery.

Risk factors

Intraventricular
haemorrhage (IVH)
(defined as blood within
the ventricles, excluding
haemorrhage localized
to the subependymal
region)

Periventricular
leukomalacia (PVL),
early and cystic.
Periventricular
hemorrhagic infarction
(PVHI)

Setting

14 hospitals in 11
cities in 5 states in the
Us.

Method(s) of
measurement for
risk factor(s)

Cranial ultrasound
scans were performed
routinely by
technicians at the
hospitals, up to 3 sets
of scans per child
were performed. First
scan between 1st and
4th days, second
between 5th and 14th

Outcome(s) at age

Outcomes assessed at 24
months' corrected age:
PDI <70 (delayed
psychomotor development)
No IVH: reference

IVH: RR 2.10 (95% CI 1.50-
2.90)

No early PVL: reference
Early PVL:RR 2.10 (95% CI
1.40-3.20)

No cystic PVL: reference
Cystic PVL:RR 4.30 (95%
Cl12.30-8.10)

No PIVH: reference
PIVH: RR 4.00 (95% CI
2.20-7.00)

Limitations

Based on the NICE
manual 2014
checklistfor
prognostic studies
and QUIPS.

Study
participation: moder
ate risk of bias
Sample
characteristics are
not described.
Study attrition:
moderate risk of bias
The ones who
survived but were
lost to follow-up due
to missing the
assessment of the
outcome differed in
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Plesha-Troyke,
S., Price, J.,
Romano, E.,
Solomon, K. M.,
Jacobson, A.,
Westra, S.,
Leviton, A.,
Neonatal cranial
ultrasound
lesions and
developmental
delays at 2 years
of age among
extremely low
gestational age
children,
Pediatrics, 122,
e662-e669, 2008

Countrylies
where the study
was carried out

USA

Study type

Prospective
cohort study

Aim of the
study

To describe the
relationships
between cranial
ultrasound
abnormalities

Exclusion criteria

>=28 weeks of gestation

No consent

days, and third
between 15th day and
40th week.

Before patient
enroliment,
sonologists created a
manual and data
collection form. Each
set of scan was first
read by one sonologist
at the institution of the
infant's birth, then
digital images were
sent to another
sonologist at another
study institution for a
second reading. When
two readers differed in
their recognition of
cranial abnormalities,
the images were sent
to a third reader (tie-
breaker) who did not
know what the initial
readers reported.

Outcome(s)
ascertainment/meas
ures

Developmental
assessment at around
24 months' corrected
age included the
Bayley Sacaes of
Infant Development -
Second Edition (BSID-
), a neurological
examination, and

Models adjusted for
gestational age (23-24, 25-
26, or 27 weeks), receipt of
a complete course of
antenatal corticosteroid,
ceasarean delivery, and
Medicaid insurance at 2
years' corrected age.

their characteristics:
younger mothers,
less well educated
mothers, mothers
less likely to be
married, mothers
less likely to support
themselves via their
own employment,
mother more likely to
have Medicaid or
other public
insurance. No
difference in the
ones included in the
analysis and lost to
follow-up in relation
gender, gestational
age, plurality, birth
weight, birth weight
z-score, Score for
Neonatal Acute
Physiology Il, or the
frequency of
ultrasound lesions.
Prognostic factor
measurement: low
risk of bias

Two (or three, if the
first two had differing
findings) trained,
experienced
sonologists
independently
assessed the
ultrasound images.
Outcome
measurement: low ri
sk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

and delayed
development at
2 years of age in
extremely
premature
infants.

Study dates

Enroliment
between 2002-
2004.

Follow-up at
around 24
months'
corrected age.

Source of
funding

National Institute
of Neurological
Disorders and
Stroke grant NS
40069.

when the child was
classified as
untestable on the
BSID-II (when child's
impairment(s)
precluded
administration of the
BSID-ll or when >2
items were omitted or
judged to be
unscoreable), an
interview of the parent
was conducted using
the Vineland Adaptive
Behavior Scales
(VABS). Certified
examiners
administered and
scored the BSID-II.
Psychomotor
Development Indec
(PDI) of <70
considered delayed
psychomotor
development.
Children who could
not be tested using
BSID-ll were
assessed

using VABS: <70o0n
VABS motor skills
domain score were
combined with the
children with <70 on
PDI.

Statistical methods

Validated tools used
to assess outcome.
However, not all
children were
assessed in the
same way: when
children were
untestable on BSID-
Il, another tool VABS
was used.

Study
confounding: low ris
k of bias

The analyses
adjusted for several
important
confounders,
however, the
potential confounding
factors are not
described in detail.
Statistical analysis
and reporting:
moderate risk of bias
The statistical
analysis (calculating
RRs with 95% CI)
seems appropriate,
however, details of
the methods are not
reported. Also, it is
not clear whether in
the main results table
(Table 6), they
included only
children assessed
through BSIDAI or
also children
assessed through
VABS. Also,

52



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

For each ultrasound
lesion, the proportion
of children who had an
MDI or PDI of <70
were computed.

Risk ratios (RR) with
95% CI were
calculated for the
relationship between
ultrasound lesions and
developmental delay.

Length of follow-up

the factors that the
model adjusted for
(in Table 6) differ
from the factors that
were listed in the text
(e.g. ceasarial
delivery not
mentioned in text but
was adjusted for
according to Table 6,
whereas SES
mentioned in text but
not on Table 6).

Overall quality:

behavior at 2 y
of age, American
Journal of

Questionnaire was
completed by parents

moderate

24 months' corrected

age.
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
413008 n = 234 children born <33 weeks GA Gestational age. Observational At 24 months of age Based on the NICE

(n=54 children 32 weeks GA; n=78 children 30-31 multicentre study in Low drive to eat manual 2014
Full citation weeks GA; n=54 children 28-29 weeks GA; n=48 France. >37 weeks: Reference checklist for
children <28 weeks GA) 32 weeks: OR 1.33 (0.59- |prognostic studies

Migraine, A., n = 245 term controls (>37 weeks) 2.98) and QUIPS.
Nicklaus, S., Method(s) of 30-31 weeks: OR 1.17 Participants: low
Parnet, P., measurement for (0.54-2.55) risk of bias
Lange, C., Characteristics risk factor(s) 28-29 weeks: OR 2.01 Attrition: moderate
Monnery-Patris, (0.89-4.56) risk of bias
S., Des Robert, o Preterm Term Not reported. <28 weeks: OR 1.63 (0.69- | Although original
C., Darmaun, D., ||Characteristic infants infants 3.81) numbers are not
Flamant, C., n=234 n=245 reported, only 70% of
Amarger, V., Outcome(s) Low food variety those infants enrolled
Roze, J. C., Maternal age ascertainment/meas |>37 weeks: Reference at birth agreed to
Effect of preterm ures 32 weeks: OR 0.87 (0.39- |participate in this
birth and birth <25 years 13 (6.4%) 16 (6.7%) 1.94) follow up study. No
weight on eating The Children's Eating |30-31 weeks: OR 1.10 information is

Difficulties

(0.55-2.21)

provided regarding
differences between
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eating habits at 2
years of
corrected age
differ between
children born
preterm and full
term and, if so,
to identify
maternal and
neonatal factors
that predispose
individuals to
later alterations
of eating
behaviours at 2
years of age.

-1t0-0.51SD

36 (15.4%)

70 (17.1%)

-0.50 to 0SD

40 (17.1%)

68 (27.8%)

>0SD

114 (48.7%)

72 (29.4%)

Inclusion criteria

Two separate cohorts were used for this analysis.
Preterm infants were enrolled by the POLYNUCA
study and were born at <33 weeks gestational age,
hospitalised in the neonatal intensive care unit of
Nantes University Hospital.

these categories were
split into quintiles, and
those in the highest
quintile were regarded
as having eating
disorders.

Statistical methods

Logistic regression
analysis was used to
calculate crude and
adjusted ORs of risk
factors for a low drive
to eat or narrow food
repertoire. Each model
included maternal age,

Study details Participants Risk factors Methods Outcomes and Results Comments
Clinical Nutrition, 193 when the child 28-29 weeks: OR 0.97 those who did and
97, 1270-7,2013|| 25-35 years 1587 (77.7%) (80.7%) reached 2 years of (0.422.24) did not participate.
’ age. It assesses four | <28 weeks: OR0.75 (0.31- |Prognostic factor
Countrylies dimensions: 1.82) measurement: low
where the study|| >35 years 32(15.8%) |30 (12.6%) neophobia, pickiness, risk of bias
was carried out low appetite and low Numbers in subgroups not | Outcome
Mother's educational food enjoyment. Each |reported. measurement: low
France level item was rated ona 5 risk of bias
point scale, where Confounders: low
- higher scores indicate risk of bias
Study type less than high school |102 (43.6%) |45 (18.4%) more eating difficulties Analysis and
b for that dimension. 2 Reporting: low risk
rospective broader categories of bias.
muItigentre high school or greater| 132 (56.4%) (280?.6%) were then gegnerated Overall quality:
study. representing a narrow moderate
131 food repertoire
9 comprising neophobia
Aim of the Male gender 122 (52.1%) (53.5%) g o pr;ckin egss) al?]d o
study drive to eat
_ Birth weight z score (comprising low
T(r)] dtﬁte"“lft\? appetite and low food
whether eatin !
behaviours ar% less than -1SD 44 (188%) 35(143%) enjoyment). Scores for
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Study details Participants Risk factors Methods Outcomes and Results Comments
Term infants were enrolled by the OPALINE cohort maternal BMI,
and were born at >37 weeks gestation. maternal education
Study dates level, breastfeeding,
gestational age, birth-
September 2005 | Exclusion criteria weight z score and
to July 2009. gender.
Not reported.
Source of Length of follow-up
funding
24 months of age
The Regional (corrected age for
Health Agency of preterm participants).
Pays de la Loire,
the Regional
Council of
Burgundy and
the French
National
Research
Agency.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
307507 n =722 preterm infants (<37 weeks) Gestational age. Regional prospective |At 8 years of age Based on the NICE
n = 11268 term infants (37-42 weeks) cohort. Risk of special education |manual 2014
Full citation Note that these numbers represent the full cohort, but needs when matched by |checklist for
data on Low KS1 score was obtained for 11169 actual date of birth (i.e. prognostic studies
0Odd,D., children and data on special educational needs was Method(s) of chronological age) and QUIPS
Evans,D., obtained for 6174 children. Numbers in different GA measurement for Term: Reference Participants: low
Emond,A., group not reported by outcome. risk factor(s) Preterm < 37 weeks: OR risk of bias
Preterm Birth, 1.57 (1.19-2.07) Attrition: low risk of
Age at School Data on gestational Preterm 32-36 weeks: OR | bias
Entry and Characteristics age were extracted 1.53 (1.15-2.03) Prognostic factor
Educational from information Preterm < 32 weeks: OR | measurement: low
Performance, Term routinely recorded in | 1.98 (0.82-4.82) risk of bias
PLoS ONE, 8, -, ||characteristics Preterm 37.42 the clinical notes. If Outcome
2013 <37 weeks | ks the gestation was Risk of special education | measurement: low
n=722 | 11268 recorded as <37 needs when matched by |risk of bias
weeks (based on last | expected date of delivery |Confounding: low
menstrual period, (i.e. corrected age) risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Countrylies
where the study
was carried out

UK

Study type

Regional
prospective
cohort study.

Aim of the
study

To investigate if
a lack of age
correction and
year of
education might
explain some of
the school failure
seen in ex-
preterm infants.

Study dates
Born from April
1991 to

December
1992.

Source of
funding

None reported.

Maternal age, yrs, mean

(SD) 27.5(4.9) |27.9 4.9)
Maternal socioeconomic
group
Professional 22 (4.0%) (2275’_2% )
Managerial 163 3692
9 (29.6%) |(39.6%)

. 223 1124
Skilled non-manual (40.6%) (12.0%)

. o\ 1038
Skilled manual 76 (12.8%) (11.1%)
Semi-skilled 52 (9.5%) |238 (2.6%)

Non-white ethnicity 60 (8.5%) |562 (5.1%)

. . 136 o

Multiple birth (18.8%) 179 (1.6%)
41 5757

Male gender (56.9%) | (51.1%)

Birth weight, g, mean (SD) | 2356 (624) | 3455 (485)

Inclusion criteria

Not reported.

ultrasound or
paediatric
assessment) then
gestational age was
confirmed by a single
paediatrician after
reviewing the clinical
records.

Outcome(s)
ascertainment/meas
ures

At the age of 8 years,
the child's teacher was
sent a questionnaire,
which asked the
teacher to identify
"has this child ever
been recognised as
having special
educational needs?"
(SEN).

Statistical methods

The association
between gestational
age group and SEN
was initially assessed
by randomly matching
each preterm infant
with up to 10 infants
with a date of birth
within the same
calendar month.
Conditional regression
models were derived

Term: Reference

Preterm < 37 weeks: OR
1.59(1.20-2.11)

Preterm 32-36 weeks: OR
1.51 (1.13-2.03)

Preterm < 32 weeks: OR
2.36 (0.98-5.67)

Risk of special education
needs when matched by
expected date of delivery
and year of schooling
Term: Reference

Preterm < 37 weeks: OR
1.13 (0.81-1.56)

Preterm 32-36 weeks: OR
1.11 (0.80-1.55)

Preterm < 32 weeks: OR
1.30 (0.41-4.16)

Adjusted for ethnicity,
housing, crowding and
maternal education,
socioeconomic group, car
ownership, age, gender,
parity, weight, length and
head circumference at birth,
mode of delivery, maternal
hypertension and pyrexia.
Numbers in subgroups are
not reported.

Analysis and
reporting: low risk of
bias

Overall quality: high
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Exclusion criteria

No primary outcome measure available (reported key
stage 1 score or special educational needs, n =
1997).

using outcome and
exposure measures
(as binary variables)
and grouping on the
month of birth.
Adjustment for
potential confounders
was performed by
adding variables to the
models in blocks of
common variables
(e.g. social factors).
The analysis was
repeated two further
times. In the second
analysis, preterm
infants were matched
to 10 infants by their
expected date of
delivery, rather than
their actual date of
birth. In the third
analysis, infants were
matched by expected
date of delivery and by
year of school
attendance.

Length of follow-up

8 years of age.

Ref Id
316738
Full citation

Odd,D.E.,
Lingam,R.,

Sample size

Overall:

n = 741 moderate/late preterm infants

n = 13102 term infants

With data on abnormal heel-to-toe score:
n=331 preterm

Risk factors

Gestational age

Setting

Regional prospective
cohort study.

Outcome(s) at age

At age 7-8 years
Abnormal heel-to-toe

score
Term: Reference

Limitations

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS:
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outcomes of
infants born
moderate and
late preterm,
Acta Paediatrica,
102, 876-882,
2013

Countrylies
where the study
was carried out

UK.

Study type

Regional
prospective
cohort study
(Avon
Longitudinal
Study of Parents
and Children,
ALSPAC).

Aim of the
study

To investigate
whether infants
born at late or
moderate
preterm
gestations have
increased risk of

n=6512 full-term

With data on abnormal peg-score and abnormal
coordination summary score:

n=328 preterm

n=6414 full-term

Characteristics

Characteristics _Term P reterm
infants infants
n=13102 |n=741
28 yrs 0 27 yrs 8

Matemal age months months

Maternal

socioeconomic group

1 - Professional 6.1% 4.6%

2 - Managerial 31.0% 30.2%

3N - Skilled 38.3% 40.3%
nonmanual

3M - Skilled manual [11.7% 13.5%

4 - Semiskilled 10.6% 9.0%

5 - Unskilled 2.4% 2.4%

Data on gestational
age were extracted
from the clinical notes
(based on the last
menstrual period,
ultrasound or
paediatric
assessment). If the
recorded gestational
age was <37 weeks,
this was confirmed by
a single paediatrician
after reviewing the
clinical records. If the
LMP date was
considered unreliable
then the earliest
ultrasound
measurement was
used.

Outcome(s)
ascertainment/meas
ures

Motor skills were
assessed using the
ALSPAC coordination
tests. This consisted
of three of the eight
subtests of the
Movement
Assessment Battery
for Children (MABC).
These subtests were

Study details Participants Risk factors Methods Outcomes and Results Comments
Emond,A., n=6501 full-term Method(s) of Moderate/late preterm: OR | Participants: low
Whitelaw,A., With data on abnormal bean-bag score: measurement for 1.27 (0.98-1.63) risk of bias
Movement n=332 preterm risk factor(s) Attrition: low risk of

Abnormal bean-bag score
Term: Reference
Moderate/late preterm: OR
1.17 (0.91-1.50)

Abnormal peg score
Term: Reference
Moderate/late preterm: OR
1.40 (1.08-1.81)

Abnormal coordination
summary score

Term: Reference
Moderate/late preterm: OR
1.39 (1.12-1.72)

All OR are adjusted for
ethnicity, housing, crowding
and maternal education,
socioeconomic group, car
ownership, maternal age,
gender, parity, weight,
length and head
circumference at birth,
mode of delivery, maternal
hypertension, pyrexia and
need for resuscitation at
birth.

bias

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality: high
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Study details

Risk factors

Methods

Outcomes and Results

Comments

cerebral palsy or
poor motor skills
at school age
than those born
at term.

Study dates

Children born
between April
1991 and
December
1992.

Source of
funding

The UK Medical
Research
Council, the
Wellcome Trust
and the
University of
Bristol.

Participants

Non-white ethnicity 5.4% 8.9%
Multiple birth 1.5% 18.5%
Male gender 51.4% 57.0%
Birthweight (g) 3456 (485) |2495(489)

Inclusion criteria

Children born in the Bristol area, England, during the
study dates, between 32 and 42 weeks of gestation.

Exclusion criteria

Not reported.

selected to test the
three realms of
coordination: manual
dexterity (placing pegs
task), ball skills
(throwing bean bag
into box) and balance
(heel-toe walking). A
summary score of all
three tests was
derived (range 0-15).
Lower scores indicate
better perfformance.
The top 5th centile of
this summed score
was used to define
severe motor
coordination
difficulties.

Statistical methods

Regression models
were used to
investigate the
association between
gestational group and
the outcome
measures. Adjustment
for potential
confounders was
performed by adding
the variables to the
models in blocks of
common variables
(e.g. socio-economic
factors). Variables
included were:
maternal age, socio-
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Study details Participants Risk factors Methods Outcomes and Results Comments

economic group,

education, car

ownership, housing,

crowding index,

ethnicity, gender,

parity, birthweight,

length and head

circumference, mode

of delivery, multiple

birth, maternal

hypertension and

pyrexia and need for

resuscitation at birth.

Length of follow-up

7-8 years.

Chronological age is

assumed, but not

stated by the authors.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
411396 n=10279 children in total (n=9683 childen born at 37- | Gestational age (32-36 |Avon Longitudinal At 5-7 years Limitations

41 wks and n=596 born at 32-36 wks) weeks) Study of Parents and |Success in KS1 overall Based on the NICE

Full citation Children (ALSPAC) in | assessment (at least level |manual 2014

Avon, UK in 1991- 2 in reading, writing and checklist for
Peacock, P. J., |Characteristics 1992. mathematics) prognostic studies
Henderson, J., Term (37-41 wks): and QUIPS
Odd, D., Emond, | 15% of the late-preterm born children were born at Reference Participants: low
A., Early school |32-33 weeks gestation and 85% at 34-36 weeks. The Method(s) of Preterm (32-36 wks): OR  |risk of bias
attainment in majority of term and late pre-term infants were from a measurement for 0.74 (0.59-0.92) Attrition: moderate
late-preterm white ethnic background. Late-preterm infants had risk factor(s) risk of bias
infants, Archives |lower birth weights and lengths and were more likely Success in KS1 reading |Not clearly stated
of Disease in to be male, were more likely to be from a multiple Gestational age was | assessment (at least level |how many
Childhood, 97, |pregnancy, and born by CS. Mothers of late-preterm retrieved from 2) participants were lost
118-20, 2012 infants tended to have less qualifications and lower computerised medical | Term (37-41 wks): to follow-up.

incomes. records. Children were | Reference
considered late
preterm if they were
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Countrylies
where the study
was carried out

UK

Study type

Population-
based
longitudinal
study

Aim of the
study

To investigate
whether infants
born late-
preterm have
poorer school
attainment
compared to
those born at
term.

Study dates

Children born in
1991-1992,
follow-up at 5-7
years.

Source of
funding

Inclusion criteria

Pregnant women due to deliver in 1991 and 1992
were recruited to participate. No other criteria
reported.

Exclusion criteria

Infants born at <32 and >=42 weeks gestation.

born at 32-36+6
weeks of gestation.
Term (comparison)
was defined as 37-
41+6 weeks of
gestation.

Outcome(s)
ascertainment/meas
ures

Data on Key Stage 1
assessments were
obtained from local
education authorities.
The results for the
three assessment
domains (reading,
writing and
mathematics) were
dichotomized, with
success defined as
achieving at least level
2, the expected level
of attainment. Overall
KS1 score defined as
having at least level 2
in all three domains.

Statistical methods

Logistic regression
model, adjusting for
possible confounders
which included
gender, age at testing,
birth weight z score for
gestational age and

Preterm (32-36 wks): OR
0.74 (0.58-0.94)

Success in KS1 writing
assessment (at least level
2)

Term (37-41 wks):
Reference

Preterm (32-36 wks): OR
0.74 (0.59-0.94)

Success om KS1
mathematics assessment
(at least level 2)

Term (37-41 wks):
Reference

Preterm (32-36 wks): OR
0.62 (0.48-0.80)

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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A., Behavioural
and emotional
problems in
moderately
preterm children
with low

Characteristics

Characteristics for moderately preterm children
compared to term children are not described, only for
the whole cohort according to socioeconomic status.

Information on
gestational age was
obtained through
parental
questionnaires, then
cross-checked with

(1.05-1.63)
SES: OR 1.21 (0.99-1.50)

Internalizing problems
Gestational age: OR 1.41
(1.13-1.73)

Study details Participants Risk factors Methods Outcomes and Results Comments
The UK Medical sex, pregnancy size,
Research maternal age, parity,
Council, the mode of delivery,
Wellcome Trust, maternal smoking,
and the maternal education
University of and scoail class,
Bristol provided ethcnicity, housing
core support for tenure and crowding,
ALSPAC study, car use, family income
no separate and single
funding was parenthood. Multiple
obtained for this imputation by chained
analysis. The equations was used to
lead author is impute missing
supported by a covariate data.
National Institute
for Health
Research Length of follow-up
(NIHR)
Academic School years 1 and 2
Clinical (5-7 years).
Fellowship.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
413180 Original sample: Gestational age Multicentre cohort At age 4 years Based on the NICE
n = 995 moderately preterm children (32-35+6 weeks'| Socioeconomic status |study in the Total behavioural manual 2014
Full citation gestation) Netherlands. problems checklist for
n =577 term controls (38-41+6 weeks' gestation) Gestational age: OR 1.24 | prognnostic studies
Potijk, M. R., de (1.00-1.56) and QUIPS
Winter, A. F., Sample included in follow up: Method(s) of SES: OR 142 (1.14-1.77) |Participants: low
Bos, A. F,, n =915 moderately preterm children measurement for risk of bias
Kerstiens, J. M., |n =543 term children risk factor(s) Externalizing problems Attrition: low risk of
Reijneveld, S. Gestational age: OR 1.31 |bias.

Prognostic factor

measurement: low

risk of bias
Outcome

measurement: mod

erate risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

socioeconomic
status: a
population-
based study,
European Child
& Adolescent
Psychiatry, 24,
787-95, 2015

Countrylies
where the study
was carried out

The
Netherlands.

Study type

Multicentre
prospective
cohort study
(LOLLIPOP).

Aim of the
study

To detemine the
independent and
joint effects of
moderately
preterm birth and
low
socioeconomic
status on
behavioural and
emotional
problems ina

Inclusion criteria

Preterm children: born at 32+0 to 35+6 weeks'
gestation.
Term controls: born at 38-41+6 weeks' gestation.

Exclusion criteria
Congenital malformations or syndromes, gestational

age out of range or could not be verified, or if families
had moved between sampling and inclusion.

information from the
medical records. In
more than 95% of
cases gestational age
was calculated by
using the last date of
menstruation, and
confirmed by early
ultrasound
measurements. When
inconsistencies were
found these were
checked against
information in
discharge letters.
Socioeconomic status
was determined on the
basis of education,
income and
occupation. Data on
the highest completed
educational level of
both parents were
collected by a general
questionnaire when
the children were aged
4 years. The
categories were
defined as: primary
school or less, low-
level technical and
vocational training
(<12 years of
education), high
school or medium-
level technical and
vocational training (12-
16 years education),
and university or high-
level technical and

SES: OR 1.26 (1.03-1.54)

OR represent the risk per
standard deviation
decrease in socioeconomic
status and gestational age.
Note that all study
participants are included in
these analyses (term and
preterm).

Who assessed the
child using CBCL is
not reported.
Confounding: low
risk of bias

Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

large population
based sample.

Study dates

Children born in
2002 and 2003.

Source of
funding

The research
foundation of
Beatrix
Children's
Hospital, the
Cornelia
Foundation for
the Handicapped
Child, the A.
Bulk-Child
Health Care
Research Fund,
the Dutch Brain
Foundation and
unrestricted
research grants
from
FrieslandCampin
a, Friso Infant
Nutrition, Abbott
and Pfizer
Europe.

vocation training (>16
years of education).
Parents were also
asked to indicate their
net monthly income in
euros: <850; 851-
1150; 1151-1750;
1751-3050; 3051-
3500; and >3500.
Data on occupational
level were collected
retrospectively from
the medical birth
registers kept by the
preventive child health
care centres.
Occupational levels of
both parents were
classified according to
the International
Standard
Classification of
Occupations.

A composite
socioeconomic status
(SES) score was then
computed on the basis
of five indicators:
educational level of
father, education level
of mother, family
income, occupational
level of father and
occupational level of
mother. Each of the
indicators was ranked
and standardised and
the mean SES was
calculated using all
indicators available for

64



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

that child.
Subsequently a
composite and
standardised SES
measure was
computed - a
continuous variable
with amean of 0 and a
standard deviation of
1.

Outcome(s)
ascertainment/meas
ures

Behavioural and
emotional problems
were measured at the
age of 4 years using
the Dutch version of
the Child Behaviour
Checklist for 1.5-5
years. By summing
the ratings for sets of
items a score for
internalising problems,
externalising problems
and a total problems
score was generated.
The authors state that
"American cut-offs"
were used to identify
clinically relevant
scores.

Statistical methods
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Logistic regression
models were used to
examine independent
and joint effects of
moderately preterm
birth and
socioeconomic status
on behavioural and
emotional problems. In
these analyses
standardised
measures were used
for gestational age
and SES, meaning
that both of these risk
factors had a mean of
0 and a SD of 1.
Results were adjusted
for the effect of
confounders identified
in the literature and
differences in
background
characteristics. To
prevent over
adjustment for factors
that highly correlated
with SES, family
composition and
mother's ethnicity
were not included in
the adjustment.

Length of follow-up

4 years.
Chronological age is
assumed, but not
stated by the authors.
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are associated
with poorer
school
performance at
age S years: a
cohort study,
Archives of
Disease in
Childhood Fetal
& Neonatal
Edition, 97,
F167-73, 2012

Countrylies
where the study
was carried out

UK

Study type

Population-
based cohort
study

median gestational age in the very preterm group
was 29 weeks, and 63% of this group had a
gestational age of 29-31 weeks. Increasing
prematurity was associated with multiple births,
caesarean section, lower birth weight, longer length
of stay in hospital and shorter duration of
breastfeeding. Some of the maternal characteristics
also varied according to gestational age, but there
was no strong dose-response effect across
gestational age.

Inclusion criteria

Infants born in England and Wales between
September 2000 and August 2001, and in Scotland
and Northern Ireland between November 2000 and
January 2002, who were alive and living in the UK at
age 9 months and at follow-up were attending school
in England (because foundation stage is not used in
other UK countries).

Exclusion criteria

using the mother’s
report of the expected
due date, which
corresponded well
with data in routine
hospital records.

Outcome(s)
ascertainment/meas
ures

Foundation stage
profile (FSP) records
the child’s
achievement as
measured by their
teacher at the end of
their first school year.
Teachers are trained
in how to conduct the
assessments, which
are based on
observations during
the whole year. The
FSP captures the

Study details Participants Risk factors Methods Outcomes and Results Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
411485 Total; N=7650 Gestational age Nationally Assessed at 5 years

<32 wks; very preterm; N=84 representative Results presented as RR Limitations
Full citation 32-33 wks; moderately preterm; N=92 longitudinal study in (95% ClI)

34-36 wks; late preterm; N=471 the UK. Not good level of overall Based on the NICE
Quigley, M. A, 37-38 wks; early term; N=1596 achievement manual 2014
Poulsen, G., 39-41 wks; full term; N=5407 23-31 wks:1.19 (1.00-1.42) |checklistfor
Boyle, E., Wolke, Method(s) of 32-33 wks: 1.19 (0.98-1.45) | prognostic studies
D., Field, D., measurement for 34-36 wks: 1.12 (1.04, 1.22)| and QUIPS
Alfirevic, Z., Characteristics risk factor(s) 39-41 wks: reference Participants: low
Kurinczuk, J. J., Not working securely in all |risk of bias
Earlytermand |Among the 7650 children in our study, 8.4% were Gestational age in three scales of personal, Attrition: moderate
late preterm birth | born preterm and 1.1% were born very preterm. The weeks was calculated |social and emotional risk of bias

development
23-31 wks: 1.53 (1.16,

2.00)

32-33 wks: 1.25 (0.92, 1.72)
34-36 wks: 1.14 (0.99,
1.32)

39-41 wks: reference

Not working securely in all
four scales of
communication, language
and literacy

23-31 wks: 1.17 (0.99,
1.39)

32-33 wks: 1.21 (0.98, 1.48)
34-36 wks: 1.11 (1.02,
1.22)

39-41 wks: reference

Not working securely in all
three scales of
mathematical development
23-31 wks: 1.56 (1.21,
2.01)

32-33 wks: 1.35 (1.02, 1.8)
34-36 wks: 1.16 (1, 1.34)
39-41 wks: reference

Out of the 9319
children who were
attending in England
at follow-up, 7644
(82%) were included
in the analysis.
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Aim of the
study

To compare
school
performance at
age 5 years in
children born at
full term (39-41
weeks gestation)
with those born
at early term
(37-38 weeks
gestation), late
preterm (34-36
weeks
gestation),
moderately
preterm (32-33
weeks gestation)
and very preterm
(<32 weeks
gestation).

Study dates

Children born in
2000-2001 and
followed-up in
2006.

Source of
funding

This study was
funded by a

Children who died within the first 9—10 months after
birth. Children attending school during follow-up
outside of England.

‘Early Learning Goals’
as asetof 13
assessment scales
across six areas

of learning:

1) personal, social and
emotional
development,

2) communication,
language and literacy,
3) mathematical
development,

4) Knowledge and
understanding of the
world, 5) Physical
development, and

6) Creative
development. Also,
the following
categories were
assessed: working
securely in all the six
above-mentioned
areas of learning;
good level of overall
achievement (see
details pf scoring
below).

For each scale, the
teacher gives the child
1-9 points according
to the child’s progress
in achieving the
learning goals.
Children achieving a
scale score of <6
points are classified as
not working securely
within the Early
Learning Goals and

Not working securely in the

knowledge and
understanding of the world’
scale

23-31 wks: 1.32 (0.9, 1.93)
32-33 wks: 1.47 (0.93, 2.33)
34-36 wks: 1.30 (1.08,
1.56)

39-41 wks: reference

Not working securely in the
‘physical development’
scale

23-31 wks: 1.82 (1.12, 2.96)
32-33 wks: 1.64 (0.99,
2.73)

34-36 wks: 1.27 (0.92, 1.74)

39-41 wks: reference

Not working securely in the
‘creative development’
23-31 wks: 1.77 (1.3, 2.41)
32-33 wks: 1.46 (0.94,
2.27)

34-36 wks: 1.22 (1.02,
1.46)

39-41 wks: reference

RR adjusted for child’s sex,
ethnicity, whether firstborn,
multiple birth, breastfeeding
duration, month of birth
(age within the school year)
and mother’s age, marital
status, education, social
class and whether
languages other than
English were spoken at
home.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

grant from the
Bupa Foundation
(Grant number
TBF-08-007).

are classified as not
having achieved a
good level of
development. Children
who achieve a score
of <78 points across
the 13 assessment
scales (ie, an average
of 6 points per scale)
and a score of <6 in
each of the three
‘personal, social and
emotional
development’ scales
and the four
‘communication,
language and literacy’
scales are classified
as not reaching a
good level of overall
achievement.

Statistical methods

Modified Poisson
regression was used
to estimate RR for
these outcomes
across gestational age
groups compared with
term children, with
adjustment for
multiplicity and the
following factors which
were significantly
(p<0.05) associated
with the primary
outcome: child’s sex,
ethnicity, whether the
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Korvenranta, E.,
Korvenranta, H.,
Leipala, J.,
Tammela, O.,
Lehtonen, L.,
Development
and behaviour of
5-year-old very
low birthweight
infants,
European Child
& Adolescent

Characteristics

Very low
Characteristics b|rt.h o
weight controls
infants n=176
n=588
. 2947 (2 |396/7 (1
Gestational age 317) 0/7)

information was
obtained from the
Finnish National
Medical Birth Register,
the Hospital Discharge
Register, the Register
of Congenital
Malformations and the
Cause of Death
Register.

Study details Participants Risk factors Methods Outcomes and Results Comments

child was the firstborn

for the mother,

breastfeeding

duration, month of

birth (ie, age within the

school year) and the

mother’s age at

delivery, marital

status, education,

social class and

languages spoken in

the child’s home.

Length of follow-up

5 years
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
397631 Original sample size: Gestational age. National population At age 5 years Based on the NICE

n = 924 preterm/very low birth weight infants based cohort. Motor skills manual 2014
Full citation n = 381 term controls Term: Reference checklist for
Preterm: RR 2.22 (1.83- prognnostic studies

Rautava, L., Included in follow up Method(s) of 2.69) and QUIPS
Andersson, S., |n =588 preterm/very low birth weight infants measurement for Gross motor skills Participants: low
Gissler, M., risk factor(s) Term: Reference risk of bias
Hallman, M., n =176 term controls Preterm: RR 2.89 (2.16- Attrition: moderate
Hakkinen, U., Background 3.86) risk of bias.

Fine motor skills
Term: Reference
Preterm: RR 1.91 (1.59-
2.30)

Hyperactive/impulsive
Term: Reference
Preterm: RR 1.28 (1.07-
1.53)

Attention

Term: Reference

More than 20% of
participants did not
complete the follow
up questionnaire,
and no information is
reported regarding
difference between
these individual and
those included in
followup.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Psychiatry, 19,
669-77, 2010

Countrylies
where the study
was carried out

Finland.

Study type

Population
based
prospective
cohort study.

Aim of the
study

To evaluate the
development
and behavioural
outcome of very
low birth weight
infants
compared with
full term
controls.

Study dates
2001-2002.

Source of
funding

weeks and days

mean (SD)

Birthweight

grams, mean (SD)

1249 (382)

3570 (436)

Female sex (%)

43

41

Maternal age at delivery

mean (SD)

30.7 (5.8)

30.0 (5.6)

Maternal years of
education

mean (SD)

14.6 (2.8)

15.5 (2.8)

Inclusion criteria

Very low birth weight infants: all surviving infants born

at <32 weeks or with a birthweight of <1500g in
Finland during the study period.
Term controls: born at 38-42 weeks', next in order
after every third VLBW infant.

Exclusion criteria

Incomplete personal identification number in the
National Medical Birth Register, major disparity

between gestational age and birth weight or missing

data in either of these variables suggestive of an

error in the database, birth at a level 1 hospital or ata

hospital with less than 3 deliveries of VLBW infants

Outcome(s)
ascertainment/meas
ures

Behavioural outcomes
were assessed using
the Five to Fifteen
Questionnaire (FTF),
which was completed
by the parents.
Questions on
development and
behaviour were rated
by the parents as
0="does not describe",
1="describes to some
extent" and
2="describes well" the
individual child.

Statistical methods

The FTF
developmental and
behavioural scores of
VLBW infants were
compared to term
controls. Comparisons
were adjusted for sex,
the mother's and the
father's years of
education and current
employment status,
and family structure.
Analyses were
performed using
generalised linear
models. Results are
given as rate ratios

Preterm: RR 1.81 (1.47-
2.23)

Hypoactive

Term: Reference
Preterm: RR 2.63 (1.88-
3.66)
Planning/Organising
Term: Reference
Preterm: RR 1.34 (1.07-
1.68)

Memory

Term: Reference
Preterm: RR 1.26 (1.01-
1.58)

Language

Term: Reference
Preterm: RR 1.64 (1.33-
2.01)

Comprehension

Term: Reference
Preterm: RR 1.61 (1.25-
2.07)

Expressive language
skills

Term: Reference
Preterm: RR 1.65 (1.31-
2.07)

Communication

Term: Reference
Preterm: RR 1.76 (1.30-
2.38)

Emotional/behavioural
problems

Term: Reference
Preterm: RR 149 (1.20-
1.84)

Internalising

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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associated with

N=394816: children with no sleep apnea diagnosis

annum.

1.58)Female = Referent

Study details Participants Risk factors Methods Outcomes and Results Comments
The Finnish within the study period, lethal congenital with 95% confidence |Term: Reference
Academy malformations. intervals. Preterm: RR 1.56 (1.19-
(Research Term controls were also excluded if they required 2.05)
Program on hospital admission during the first 7 days of life. Externalising
Health Services Length of follow-up |Term: Reference
Research), the Preterm: RR 1.39 (1.09-
South-West 5 years of 1.78)
Finnish Fund of chronological age. Obsessive compulsive
Neonatal Term: Reference
Research, the Preterm: RR 1.79 (1.22-
University 2.62)
Hospital EVO
Funds and the
Turku University The rate ratio (RR)
Hospital estimates describe how
Foundation. many times higher scores
preterm children have when
compared to term controls.
All RR are adjusted for sex,
family structure and teh
motehr's and father's years
of education and
employment status.
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
413212 Sample recruited N =429305 Different gestational This was a Different gestational ages |Based on the NICE
Sample analysed after exclusions N = ages longitudinal, - Adjusted hazard ratios |manual 2014
Full citation 403106 (n=3115 children born at <32 weeks; Sex population-based (aHR) for sleep apnea checklistfor
n=22039 children born at 32-36 weeks; n=377952 Small for gestational study including all live |diagnosis (95% Cl) prognostic studies
Raynes- children born at >36 weeks) age births in New South <32 weeks =2.74 (2.16, |and QUIPS.
Greenow, C. H,, Maternal age (yrs) Wales (NSW) during | 3.49)32-36 weeks = 1.19 | Participants: low
Hadfield, R. M., Substance abuse (Any |the period 2000 to (1.03, 1.34)> 36 weeks = risk of bias
Cistulli, P. A., Characteristics smoking during 2004. NSW is the 1.0 Referent Attrition: low risk of
Bowen, J., Allen, pregnancy) most populous state of bias
H., Roberts, C. |N=398961: Babies born at = 20 weeks gestation or Australia with a Sex - Adjusted hazard Prognostic factor
L., Sleep apnea |weighing 2400 g: current population of > | ratios (aHR) for sleep measurement:
in early N=4145: (1.0%) children, with a first diagnosis of 7.0 million and > apnea diagnosis (95% CI) | moderate risk of bias
childhood sleep apnea after 12 months of age 90,000 births per Male = 1.48 (1.39, (No sufficient details

given)
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where the study
was carried out

Australia

Study type

Prospective
cohort study
(using record
linked population
health data)

Aim of the
study

To investigate
the relationship
between
gestational age
and weight for
gestational age
and sleep apnea
diagnosis in a
cohort of
children aged up
to 6 years old.

See Exclusion criteria and population Characteristics

Exclusion criteria

Children were excluded if:

Outliers (identified for each gestational age using the
Tukey method): Those babies with birthweight lying 3
interquartile ranges greater than the 75th percentile
or less than the 25th percentile were removed from
the analysis.

Died in the perinatal period were excluded, as were
any infants who died < 12 months.

Had any a major identified congenital anomaly.
Anomalies seen among children with a subsequent
sleep apnea diagnosis included congenital
malformation syndromes affecting facial appearance
and associated with short stature, cleft palate,
congenital laryngomalacia, Down syndrome,
tracheomalacia, Hirschsprung disease, and
achondroplasia.

Collection, a legislated
population-based
surveillance system
that includes
information on all
babies born at = 20
weeks gestation or
weighing =400 g. No
further details
reported.

Outcome(s)
ascertainment/meas
ures

The primary outcome
was sleep apnea
diagnosis in childhood,
first diagnosed
between 1 and 6 years
of age.

Children with sleep
apnea were identified
from those hospital
records with the ICD-
10 code G47.3: sleep
apnea, central or
obstructive.

Study details Participants Risk factors Methods Outcomes and Results Comments
preterm birth but | The mean length of follow-up was 5.04 years (SD Outcome measure
not small for 1.3) for children with sleep apnea compared to 5.02 Small for gestational age -| ment: low risk of
gestational age: |years (SD 1.5)for children with no sleep apnea. Method(s) of Adjusted hazard ratios bias
a population- The mean age at first diagnosis for sleep apnea was measurement for (aHR) for sleep apnea Confounding: low
based record 44.2 months (SD 13.9). In only those children with = risk factor(s) diagnosis (95% Cl) risk of bias
linkage study, 5 years follow up (n = 2,121), the mean age at first (<10th) SGA =0.95 (0.86, |Analysis and
Sleep, 35, 1475- | diagnosis was 47.4 months (SD 14.8). Data from births from | 1.06)Appropriate for their | Reporting: low risk
80, 2012 2000-2004 were gestational age (AGA) = of bias

obtained via the NSW |Referent(> 90th) LGA = Overall: moderate
Countrylies Inclusion criteria Midwives Data 1.05 (0.95, 1.16) quality

Maternal age (yrs) -
Adjusted hazard ratios
(aHR) for sleep apnea
diagnosis (95% ClI)
<25=0.65(058,0.72)25-
29 = Referent= 30 = 1.09
(1.01,1.17)

Substance abuse (Any
smoking during
pregnancy) - Adjusted
hazard ratios (aHR) for
sleep apnea diagnosis
(95% Cl)

No = Referent Yes = 0.76
(0.70,0.84)
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study dates

2000 to 2004.:
Period of data
collection
(patient
enrolment)
2007 (25t0 6
years): follow-up
assessment

Source of
funding

This was not an
industry
supported study.
The authors
have indicated
no financial
conflicts of
interest

Statistical methods

Contingency tables
and Fisher exact test
were used to analyse
the crude relationship
between childhood
sleep apnea risk
factors.

Cox proportional
hazard model was
used to investigate the
association between
childhood sleep apnea
and risk factors, and
adjust for the
differential follow-up.
Crude odds ratios
(ORs) with 95%
confidence intervals
were estimated for the
explanatory variables.
Adjusted HRs were
calculated by entering
the proposed
explanatory variables
into the hazard model
and retaining only
variables for which the
hazard ratio changed
by ~10% or more
when the factor was
fitted were retained in
the models

Length of follow-up
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problems in very
preterm and very
low birthweight
infants at age 5
years, Archives
of Disease in
Childhood Fetal
& Neonatal
Edition, 91,
F423-8, 2006

Countrylies
where the study
was carried out

The
Netherlands.

Study type

Characteristics

Ch teristi Preterm General
aractenistic cohort population
n/N (%) n/N (%)
219/402
Male sex (54.5) 3021/6007 (50.3)
394/402
5 years of age (98.0) 5998/6007 (98.0)

Maternal
education*
Low 19/300 (6.3) [205/5883 (3.5)
. 205/300
Medium (68.3) 4109/5883 (69.8)
High 76/300 (25.3) | 1569/5883 (26.7)

ascertainment/meas
ures

The Child Behaviour
Checklist was used to
assess behavioural
and emotional
problems. This
contains 120 problem
items used to compute
a total problems score.
9 individual syndrome
scales were also
generated (withdrawn,
somatic complaints,
anxious/depressed,
social problems,
thought problems,
attention problems,
delinquent behaviour,
aggressive behaviour
and sex problems).
These syndrome

Study details Participants Risk factors Methods Outcomes and Results Comments

2007 (2.5 to 6 years)
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
413217 Original sample size: Gestational age. Prospective cohortin |At5 years of age Based on the NICE

n =431 children born at <32 weeks of gestation or The Netherlands with | Total problems manual 2014

Full citation with a birth weight of <1500g population based General population: checklist for

control. Reference prognostic studies
Reijneveld, S. | Sample included in follow up: Preterm/very low and QUIPS.
A., de Kleine, M. | n = 402 preterm children birthweight: OR 1.60 (1.18- | Population:
J.,van Baar, A. |n=6007 reference population Method(s) of 2.17) moderate risk of
L., Kollee, L. A., measurement for bias. Preterm/VLBW
Verhaak, C. M., | Two representative general population samples were risk factor(s) Internalising problems cohort was
Verhulst, F. C., |used to provide term reference data for the study. General population: compared to a
Verloove- 6007 children of the same age (5 years) as the Not reported. Reference general population
Vanhorick, S. P., | preterm group were included. Preterm/very low reference sample,
Behavioural and birthweight: OR 1.06 (0.71- |which may itself have
emotional Outcome(s) 1.57) included

Externalising problems
General population:
Reference

Preterm/very low
birthweight: OR 1.48 (1.08-
2.03)

Withdrawn

General population:
Reference

Preterm/very low
birthweight: OR 1.72 (0.82-
3.60)

Somatic complaints
General population:
Reference

Preterm/very low
birthweight: OR 1.90 (1.10-
3.28)

preterm/NLBW
participants.
However, this would
tend to resultin an
underestimation of
the risks for the
preterm/N/LBW
population.
Attrition: low risk of
bias

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: low
risk of bias
Analysis and
reporting: low risk of
bias
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problems for
preterm children.

Study dates

Cohort of
preterm children
was identified
between 1992
and 1995.

Source of
funding

The Dutch
Health
Organisations
Praeventifonds
and The
Netherlands
Organisation for
Health Research
and
Development
(ZonMW).

Not reported.

Exclusion criteria

Not reported.

or a clinical range of
the scoring distribution
based on the Dutch
normative sample.
Cut-offs were set at
the 97th centile for the
syndrome scales and
at the 90th centile for
the total problems,
internalising and
externalising scales.

Statistical methods

Logistic regression
was used to compare
the dichotomised
syndrome scores for
the preterm/very low
birthweight group as
compared to the
population reference
group. Analyses were
repeated with
adjustment for
differences in

Thought problems
General population:
Reference

Preterm/very low
birthweight: OR 2.72 (1.49-
4.94)

Attention problems
General population:
Reference

Preterm/very low
birthweight: OR 3.45 (2.02-
5.89)

Delinquent behaviour
General population:
Reference

Preterm/very low
birthweight: OR 2.65 (1.39-
5.08)

Aggressive behaviour
General population:
Reference

Study details Participants Risk factors Methods Outcomes and Results Comments
Prospective *Defined as scales were combined | Anxious/depressed Overall quality:
population based to generate two broad | General population: moderate
cohort study. . . groups of syndromes | Reference

e Low: primary school or less, maximum 8 designated Preterm/very low

years , , internalising birthweight: OR 1.15 (0.41-

Aim of the e Moderate: high school, or technical and (withdrawn, somatic | 3.20)
study vocational training for 12-16 years complaints’and

e High: technical and vocational training for anxious/depressed) Social problems
To assess >16 years (including university) and externalising General population:
academic (delinquent and Reference
outcomes, aggressive behaviour). | Preterm/very low
behavioural and ||nclusion criteria Children were birthweight: OR 2.62 (1.38-
emotional allocated to a normal |5.16)
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Eating problems
atage 6 years in
a whole
population
sample of
extremely
preterm children,
Developmental
Medicine & Child

Baseline characteristics not reported for term versus
preterm children (only for dropouts versus included).

Inclusion criteria

of data on neonatal
course and perinatal
variables for study
participants.

Refusal-faddy problems
Controls: Reference
Preterm: OR 1.6 (0.8-3.3)

Behavioural problems
Controls: Reference
Preterm: OR 1.6 (0.7-3.6)

Study details Participants Risk factors Methods Outcomes and Results Comments

background Preterm/very low

characteristics birthweight: OR 1.58 (0.90-

between the samples. |2.77)

The authors state that

"repetition of the Sex problems

anlyses with General population:

adjustment for Reference

background Preterm/very low

characteristics did not | birthweight: OR 1.48 (0.68-

affect differences in 3.24)

any important way".

Length of follow-up

5 years.

Assumed to be

chronological age, but

not stated by the

authors.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
378586 Overall sample: Gestational age. National population At age 6 years Based on the NICE

N = 308 preterm children alive at 30 months based study. Total eating difficulties manual 2014
Full citation Controls: Reference checklist for
Included in follow up: Preterm: OR 2.5 (1.3-4.8) | prognostic studies

Samara, M., n =223 preterm children Method(s) of and QUIPS.
Johnson, S, n = 148 full-term controls measurement for Oral motor problems Participants: low
Lamberts, K., risk factor(s) Controls: Reference risk of bias
Marlow, N., Preterm: OR 2.7 (1.3-5.7) | Attrition: low risk of
Wolke, D., Characteristics Prospective collection bias

Prognostic factor

measurement: low

risk of bias
Outcome

measurement: mod

erate risk of bias

Questionnaire used

is not described to
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where the study
was carried out

UK and Ireland.

Study type

National
population based
prospective
cohort study
(EPICure).

Aim of the
study

To assess the
prevalence of
clinically relevant
eating problems
in extremely
preterm children,
and to identify
whether eating
problems can be
accounted for by
comorbidity.

Study dates

March to
December 1995.

Exclusion criteria

Death before follow up, no completed questionnaire
data.

When the child
reached 6 years of
age, parents
completed a specially
developed eating
questionnaire. The
scale included 19
items, which were
grouped into four
categories: refusal-
faddy eating problems,
oral motor problems,
oral hypersensitivity
problems and
behavioural problems
around meals. A total
eating problems score
was also constructed.
Higher scores on each
scale indicate more
problems. To derive
clinical categories,
each scale was
dichotomised into
normal versus clinical
(scores above the
90th centile or near
according to the
comparison group).

Statistical methods
To test for the

presence of specific
eating problems,

Study details Participants Risk factors Methods Outcomes and Results Comments
Neurology, 52, |Preterm children: all children born at a gestation of < Outcome(s) Hypersensitivity give enough
e16-22, 2010 26 weeks in the UK and Ireland during the study ascertainment/meas |problems information.

dates. ures Controls: Reference Confounders: low
Countrylies Controls: age and sex matched classmates. Preterm: OR 1.9 (0.8-4.7) |risk of bias

All OR are adjusted for
cognitive, neuromotor and
pervasive behaviour
difficulties.

Analysis and
Reporting: low risk
of bias.

Overall quality:
moderate
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Study details Participants Risk factors Methods Outcomes and Results Comments
logistic regressions
adjusted for cognitive
Source of disability, neuromotor
funding disability and
pervasive behaviour
BLISS, the disability.
preterm infant
charity; the
Health Length of follow-up
Foundation; and
Well-being of 6 years.
Women. Assumed to be
chronological age, but
not stated.
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
397686 n = 320 very low birth weight children (<1500 g) Gestational age (birth Regional prospective | At 9-34 months Based on the NICE
n= 512 moderately low birth weight children (1500- |weight used as proxy study. Risk of questionable manual 2014
Full citation 2499 g) measure, mean GA overall performance (>=2 |checklist for
n = 524 normal birth weight children (>=2500 g) weeks for each group cautions) prognostic studies
Schendel, D. E., reported) Method(s) of NBW: Reference and QUIPS.
Stockbauer, J. measurement for VLBW: OR 2.74 (1.74-4.31) | Participants: low
W., Hoffman, H. | Characteristics risk factor(s) risk of bias
J., Herman, A. MLBW: Reference Attrition: moderate
A, Berg, C.J., ||characteristics VLBW NBW Cases and controls | VLBW: OR 1.66 (1.09-2.51) | risk of bias>20% of
Schramm, W. F., n=367 |n=555 were identified through participants were lost
Relation delivery room logs Risk of abnormal overall |to follow up. No
between very Male, n (%) 180 (49.1)|290 (52.2) with records of birth | performance (>=2 delays) |information is
low birth weight weight. Birth certificate | NBW: Reference provided regarding
and Maternal age, n (%) files were used to VLBW: OR 4.81 (2.51-9.23) | differences between
developmental identify perinatal those who did and
delay among characteristics. MLBW: Reference did not participate.
preschool <20 years 86 (23.4) 1131(23.6) VLBW: OR 2.02 (1.18-3.45) | Prognostic factor
children without measurement: mod
disabilities, 20-34 years 245 (66.8)(385 (69.4) Outcome(s) Risk of 21 caution in erate risk of bias
American ascertainment/meas |language outcomes Itis not explained
Journal of ures NBW: Reference who performed the
VLBW: OR 2.16 (1.39-3.37) | assessment of the
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To assess the
prevalence of
developmental
delayina
population of
young singleton
very low birth
weight children,
and to compare
it to control
children.

Study dates

Participants born
between
December 1989
and March

1991.

Inclusion criteria

VLBW: birth weight <1500g during the study dates.

NBW: birth weight 225009 during the study dates.
MLBW: birth weight 1500 - 2499g.

Exclusion criteria

Multiple pregnancy, physical or other limitations

(including cerebral palsy, chronic health conditions,

Down's syndrome, blindness, brain injury,
orthopaedic problems). Loss to follow up.

domain for which 75-
90% of children of the
same (adjusted) age
would pass. This was
denoted as receiving a
caution score in a
given domain. The
other measure was
whether a child failed
on or more tasks in
each domain for which
at least 90% of
children of the same
age would be
expected to pass
(denoted as receiving
a delay score in that
domain).

The ninth outcome,
overall test
performance, was

Study details Participants Risk factors Methods Outcomes and Results Comments
Epidemiology, 235 years 36 (9.8) |39(7.0) The Denver Il was child. Also what is
146, 740-9, 1997 used to screen MLBW: Reference meant by "caution"
- children forpossible |VLBW: OR 1.41 (0.93-2.12) | and "delay" are not
Countrylies Maternal education developmental delay. explained thoroughly.
where the study Nine outcomes were |Risk of 21 delay in Outcome
was carried out <High school, n (%) |105 (29) |148 (26.9) used in this analysis. |language outcomes measurement: low
Eight of the outcomes |NBW: Reference risk of bias
USA . were based on two VLBW: OR 2.97 (1.61-5.47) | Confounders:
2High school, n (%) 257 (71) 403 (73.1) measures of moderate risk of bias
performance in each |MLBW: Reference Covariables in the
Study type Maternal race of four domains: VLBW: OR 1.79 (1.04-3.09) | multiple logistic
Reai | personal-social, regression model are
€giona language, fine motor |Risk of 21 caution in fine | not explained.
prospective Black, n (%) 130 (36.5)|221 (40.5) adagpti\?e skills and motor-adaptive outcomes AnaIyFs)is and
cohort study. gross motor skills. NBW: Reference Reporting: low risk
Nonblack, n (%) 226 (63.5)|325 (59.5) One of the two domain | VLBW: OR 2.10 (1.26-3.50) | of bias.
specific measures was Overall quality:
Aim of the whether the child MLBW: Reference moderate
study failed a task in each VLBW: OR 1.42 (0.88-2.28)

Risk of 2 1 delay in fine
motor-adaptive outcomes
NBW: Reference

VLBW: OR 4.88 (2.34-
10.20)

MLBW: Reference
VLBW: OR 1.6 (0.9-2.84)

Risk of 21 caution in
gross motor outcomes
NBW: Reference

VLBW: OR 4.95 (2.89-8.47)

MLBW: Reference
VLBW: OR 2.16 (1.39-3.34)

Risk of 2 1 delay in gross
motor outcomes
NBW: Reference
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Source of
funding

The National
Institute of Child
Health and
Human
Development,
and the Centers
for Disease
Control and
Prevention.

based on the total
number of caution
and/or delay scores
received across all
domains, and was
categorised as :

1. Questionable
- received 2
or more
caution
scores and/or
a maximum
of one delay
score

2. Abnormal -
received two
or more delay
scores

3. Normal -
received a
maximum of
one caution
score

4. Untestable -
refused to
perform one
of more
tasks.

Statistical methods

Adjusted odds ratios
were used to estimate
the relative risk of
developmental delay
for VLBW compared to
NBW children, using

VLBW: OR 6.26 (2.87-
13.65)

MLBW: Reference
VLBW: OR 2.54 (1.38-4.68)

Risk of >=1 caution in
personal-social outcomes
NBW: Reference

VLBW: OR 2.12 (1.38-3.24)

MLBW: Reference
VLBW: OR 1.64 (1.09-2.48)

Risk of >=1 delay in
personal-social outcomes
NBW: Reference

VLBW: OR 3.21 (1.51-6.68)

MLBW: Reference
VLBW: OR 2.74 (1.36-5.53)

Adjusted for gender,
maternal age, maternal
education, maternal race,
marital status, medicaid
use, maternal residence,
maternal smoking and
alcohol intake.
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birth-weight
infants with

Characteristics

risk factor(s)

NEC: OR 2.59 (1.44-4.66)

Study details Participants Risk factors Methods Outcomes and Results Comments

unconditional logistic

regression to control

for multiple

confounders.

Length of follow-up

Between 9 and 34

months. Age was

adjusted for

prematurity for

children aged <2

years. About 50% of

children in each group

had been tested by

the age of 15 months.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
411731 n=1722 infants survived >12h Necrotising enterocolitis | Population-based Outcomes assessed at 18 |Based on the NICE

n=995 infants who survived NICU discharge and (NEC) defined as study in the greater to 22 months: manual 2014
Full citation were included in the NICHD NRN high-risk infant Modified Bell's Cincinnati region from checklist for
follow-up (criteria was changed for infants born classification stage 1A | 1998 to 2009, utilizing |MDI <70 prognostic studies

Shah, T. A, 1/1/2006 or later to include only the ones born <27 | or greater. data from the National |No NEC: reference and QUIPS.
Meinzen-Derr, weeks of gestation). Subgroups: NEC with Institute of Child NEC: OR 2.04 (0.96-4.34) |Participants: moder
J., Gratton, T., n=20 children died before follow-up surgical intervention, Health Neonatal ate risk of bias
Steichen, J., n=110 no neurodevelopmental follow-up data medical NEC (without |Research Network PDI <70 Inclusion and
Donovan, E. F., |available surgical intervention) registry and the exclusion criteria not
Yolton, K., n=865 included in analysis Cincinnati No NEC: reference very clearly reported.
Alexander, B., n=785 without NEC or SIP Collaborative Attrition: moderate
Narendran, V., |n=30 with medical NEC Outreach Program NEC: OR 2.64 (1.18-591) |risk of bias
Schibler, K. R., | n=32 with surgical NEC Database. Losses to follow-up
Hospital and n=18 with SIP Any disability* not very clearly
neurodevelopme reported, no
ntal outcomes of Method(s) of No NEC: reference information provided
extremely low- measurement for if those lost to follow

up differed compared
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weight) infants
and to establish

development defined
as PDI score <70.

Study details Participants Risk factors Methods Outcomes and Results Comments

necrotizing Modified Bell's to those included in

enterocolitis and classification state IIA | *Any of the following: MDI | analysis.

spontaneous or greater. score <70, PDI score <70, |Prognostic factor

intestinal cerebral palsy (CP), hearing | measurement: mod

perforation, Characteristics of no NEC, NEC, medical NEC, impairment, or visual erate risk of bias

Journal of surgical NEC and SIP groups with NICU outcomes Outcome(s) impairment. No description of

Perinatology, 32, ascertainment/meas how NEC was

552-8, 2012 ures No significant differences |diagnosed.

No NEC Medic Surgic NEC Medic were detected when Outcome

Countrylies NEC .n= al al vs  alvs Neurological comparing outcomes measurement: low

where the study A examination was between medical NEC and |risk of bias

was carried out or 208 NEC,n NEC,n no surgic based on the Amiel- |surgical NEC (effect Confounding: low
Tison assessments. | estimates not reported). risk of bias

United States SIP, =87 =121 NEC al Gross motor skills P : Analysis and

= or NEC, examination was reporting: low risk of

developed from the bias

Study type 145 SIP, P- work of Russell and

9 P- value Palisano. Overall quality:

Population- Bayley Scales of moderate

based cohort valu Infant Development-I|

study e (BSID-I) (for infant
born before 2006) and

_ Bayley Scales of
Aim of the Perinatal factors Inf;ntyDevelopment—III
study (BSID-lI) (for infants
792 ([123 (/42 (48)||81 (67)||0.18 0.005 born after 1/1/2006)

To determine the | |Antenatal|(54)||(59) was used to obtain

incidence of I mental development

necrotising antibiotic index (MDI) and

enterocolitis s, n (%) psychomotor

(NEC) and developmental index

spontaneous 117|[175|[72 83)|[ 103 |[0.16][ 0.55 (PD).

perforation (SIP) iAntenata (830) (84) (85) Impaired mental

in surviving steroids development defined

extremely low- n (%) ’ as a MDI score <70.

birth-weight ° Impaired psychomotor

(<1000g birth
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Abbreviations: GA, gestational age; NEC, necrotizing

enterocolitis; NICU, newborn intensive care unit;
ROM, rupture of membranes; SIP, spontaneous

intestinal perforation.

Visual impairment,
defined as need for
corrective lenses,
blindness with some
functional vision or
blindness with no
functional vision.

All neurological
assessmented

Study details Participants Risk factors Methods Outcomes and Results Comments
the impact of 356 || 62 |[22 (25)][40 (33)|/0.09]| 0.23 "Any disability" defined
NEC on Multiple, (|(24)||(30) as a composite
outcomes by n (%) variable including any
hospital one of
i followi diti
?ngzrgig?ﬁha; ROM |[227[38 |[11 (13)|[27 (22)|[0.32][ 0.08 Lhe oflowing condition
adjusted age. >024 h,n [1(16)]|(18) MDI score <70
(%) PDI score <70
Cerebral palsy (CP),
Study dates Neonatal factors defined as a non-
progressive central
1998 to 2009, Birth |[783][759 | 769 || 753 |[0.03][ 0.43 nervous system
follow-up at 18 to ; disorder characterized
weight || (14 ][ (14 || (140) || (148)
22 months of ©) 4 || '5) by abnormal muscle
corrected age. ’ tone in at least 1
mean .
(s.d.) extremity and
abnormal control of
Source of movement and
funding GA 26.2|[25.9|| 26.1 || 25.7 ||0.03|| 0.15 posture.
(week), |[(2.0]{(2.0] (1.8) || (2.1) Hearing impairment,
National mean ) ) defined as any
Instititute of (s.d.) restriction or lack of
Child Health and ability to perform
Human Race |8231/136 60 (69)|[76 (63)|[0.01] 0.36 within the range of
Development Black, n |[(56)||(65) considered as normal,
Eunice Kennedy | |/o resulting in
. (%) . ; .
Shriver Neonatal impairment, or if there
Research was chronic otitis
Network (U10 I})/Iale, 674 (|107 (|45 (52)||62 (51)||0.39|| 0.95 media associated with
HD 027853). n(%) |(46)|/(51) delayed speech skills.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Inclusion criteria

Extremely low-birth-weight (<1000 g).
Infants who survived 12 h.

Exclusion criteria

Birth weight >=1000 g.
Infants with extremely low-birth-weight who died <12
h of birth.

performed by one of
two certified, masked
developmental
specialists over the
entire study

period. BSID-Il was
administered by a
single, experienced
gold standard
examiner.

Statistical methods

Regression analysis
done to compare the
outcome between
children without NEC
(reference) and
children without NEC.
The model adjusted
for birth weight, race,
gender, multiple births,
antenatal steroids,
surfactant,
bronchopulmonary
dysplasia, sepsis, and
any intraventricular
hemorrhage.

Length of follow-up

18 to 22 months.

RefId

Sample size

Risk factors

Setting

Outcome(s) at age

Assessed at 3 years:

Limitations
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

411763
Full citation

Singer, L. T,
Hawkins, S.,
Huang, J.,
Davillier, M.,
Baley, J.,
Developmental
outcomes and
environmental
correlates of
very low
birthweight,
cocaine-exposed
infants, Early
Human
Development,
64, 91-103, 2001

Countrylies
where the study
was carried out

USA

Study type

Prospective
cohort study

Aim of the
study

To assess a
cohort of very
low birthweight,

Sample recruited - N = 82 very low birthweight infants
(41 mothers cocaine-positive + 41 mothers cocaine-
negative)

Developmental outcomes are reported for 69 very
low birthweight infants (31 mothers cocaine-positive +
38 mothers cocaine-negative)

Characteristics

Very low birthweight (VLBW) (<1500 g) infants:

with positive findings of maternal cocaine use were
compared with an equal number of noncocaine-
exposed infants

of similar race, social class and age, from the same
study population (African—American) receiving public
assistance

Inclusion criteria

No details given — see population characteristics

Exclusion criteria

No details given — see population characteristics

Social/lenvironmental/
maternal

Substance use
(Maternal use of
cocaine)

Population based
study in the US

Method(s) of
measurement for
risk factor(s)

Cocaine status was
determined through
prospective urine
screening or clinical
interview at the time of
the infant's birth, or
both.

Urine samples were
obtained immediately
before or after labor
and delivery in the
NICU in which the
majority (85%) of
infants were recruited.
They were analyzed
by enzyme
immunoassay, using
the Syva EMIT
method (Syva, Palo
Alto, CA), for the
presence of cocaine's
primary metabolite,
benzoylecgonine and
for heroin,
phencyclidine,
methadone, opiates,
barbiturates and
marijuana.

Psychomotor
Developmental Index
[PDI] <70

“When the baseline
differences [...the effects of
IVH, the only neonatal
neurologic complication
which differed between the
groups...] were controlled,
the effects of cocaine on
these developmental
outcomes remained
significant”

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS.
Participants:
moderate risk of bias
Inclusion and
exclusion criteria not
described properly.
Attrition: moderate
risk of bias

Attrition was higher
in the cocaine-
exposed cohort.
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding: high r
isk of bias

No sufficient
information about the
measurement and
the definition of
confounders
measured in the
study.

Analysis and
Reporting: high risk
of bias

Presentation of data
in narrative way for
some important
outcomes. Potential
risk of selective
reporting.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

cocaine-exposed
infants and a
comparison
group of
nonexposed
infants who were
identified at birth
and followed to 3
years of age,
assessing 1)
developmental
outcome
measures, 2)
early maternal—
child
interactions, 3)
maternal
psychological
characteristics
and
environmental
factors
conceptualized
to be important
for child outcome

Study dates

Not reported:
Period of data
collection
(patient
‘enrolment’) —
2001: date of
publication

3 years: follow-
up assessment

Outcome(s)
ascertainment/meas
ures

The Bayley Scales of
Infant Development
that is described as
widely used
assessment toll of
infant development:
the psychomotor index
(PDI) measures gross
and fine motor control
and coordination.

Statistical methods

The x2 test for
comparisons of
categorical data, and
Student's t-test or
ANOVA for continuous
data were used.

The study hypothesis
was that that cocaine-
exposed children
would have poorer
behavioral ratings and
developmental
outcomes at follow-up,
based on the outcome
assessmentat 17
months

Analyses of
covariance were used
to compare
developmental
outcomes with control
for confounding

Overall: low quality
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Study details Participants Risk factors Methods Outcomes and Results Comments

Source of variables, when

funding necessary.

Supported by

Grants MCJ- Length of follow-up

390592 and

390715 from the 3 years

Maternal and

Child Health

Program (Title V,

Social Security

Act) Health

Resources and

Services

Administration,

Department of

Health and

Human Services

and from NIH-

HL-38193, NIDA

07957.

Refld Sample size Risk factors Setting Outcome(s) at age Limitations

411840 Sample recruited N = 101624 (Original sample in Gestational age Population based Outcome(s) at 18 months |Based on the NICE
Mother and Birth Cohort Study) cohort study of Communication manual 2014

Full citation Sample analysed after exclusions N = 32314 children pregnant women. impairments checklist for
(n=1673 children born at 34-36 weeks; n=30641 Term: Reference prognostic studies

Stene-Larsen, |children born at 39-41 weeks) Late preterm: OR 1.74 and QUIPS.

K., Brandlistuen, |For the purposes of this analysis children born at Method(s) of (1.41t0 2.14) Participants: low

R.E. Lang, A. |early term (37 to 38+6 weeks, n = 7109) were measurement for risk of bias

M., Landolt, M. | excluded, and comparisons between preterm and full risk factor(s) Outcome(s) at 36 months | Attrition: moderate

A., Latal, B., term children were used. Communication risk of bias (Only

Vollrath, M. E., Information on impairments 45125 participants

Communication gestational age based | Term: Reference had follow up data at

impairments in | Characteristics on ultrasound Late preterm: OR 1.19 36 months, whilst the

early term and examination was (0.96 to 1.47) study cohort included

late preterm retrieved from the 101624 participants.

children: A
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impairments in
children born
late preterm and
early term.

Study dates

Participants who
gave birth
between 1999
and 2008 were

Inclusion criteria

A complete set of study questionnaires from
gestational week 17, child age 18 months and child

age 36 months.

Exclusion criteria

Severe malformations or syndromes, severe hearing
deficits, and cerebral palsy.
Gestation longer than 41+6 weeks or shorter than

33+6 week

of 2SD above the
cohort mean was set.
Communication
impairments at 36
months were
assessed using 6
items from the ASQ
measuring expressive
(3 items) and
receptive (3 items)
communication skills,
as rated by the child's

Study details Participants Risk factors Methods Outcomes and Results Comments
prospective Term39- Medical Birth Registry | Expressive language Data on differences
cohort study Characteristic Late preterm34- |, " 0" "o of Norway. impairments between those lost to
following 36+6n=1673 |30541 Term: Reference follow up are not
children to age Late preterm: OR 1.37 presented, so it is not
36 months, Outcome(s) (1.09t0 1.73) clear whether there
Journal of Maternal age, ascertainment/meas may be systematic
Pediatrics, 165, ||yearsmedian 31 (16-44) 30 (16-47) ures All OR adjusted for prenatal |differences in those
1123-1128, 2014 ||(range) and postnatal risk factors  |who were able to

Child communication |and emergency Caesarean |participate)
Countryl/ies Higher education, impairments at the delivery, as described Prognostic factor
where the study||o 66.1 68.9 age of 18 months above. measurement: low
was carried out were measured using risk of bias

3 specifically selected Outcome
Norway. Male sex, % 51.3 50.4 items from the Ages measurement: low

and Stages risk of bias

Caesarean delivery, Questionnaire (ASQ), Confounders: low

Study type % 29.5 9.7 as rated by the child's risk of bias

mother. Two of these Analysis and
Prospective - - assess receptive reporting: low risk of
population based | [Multiple gestation, |, ¢ 0.4 communication skills bias.
cohort study. % and the other

assesses expressive Overall: moderate

SGA, % 8.2 3.4 communication skills. quality

Aim of the To identify children at
study risk for clinically

significant
To examine communication
communication impairments, a cutoff
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

invited to
participate in the
Norwegian
Mother and Child
Cohort Study. Of
those invited,
38.7% agreed to
participate.

Source of
funding

The Norwegian
Ministry of
Health and the
Ministry of
Education and
Research, the
National
Institutes of
Health/National
Institute of
Environmental
Health Sciences,
NIH/National
Institute of
Neurological
Disorders and
Stroke, and the
Norwegian
Research
Council/FUGE

mother. A cutoff of
2SD above the cohort
mean was set to
identify children at
risk. Expressive
communication
impairment was
measured using the
parent-based
assessment of
grammar abilities
(Dale et al 2003).
Mothers are asked to
select which category
best describes how
their child talks: (1) not
yet talking, (2) talking,
but not
understandably, (3)
talking in single word
utterances, such as
"milk", (4) child is
talking in 2-3 word
phrases, such as "me
got ball", (5) child is
talking in fairly
complete sentences,
such as "can | go
outside?" and (6) child
is talking in long and
complicated
sentences, such as
"when | went to the
park, | went on the
swings". The measure
was dichotomised so
that a score of 25 was
coded 0 and a score
of <4 was coded 1.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Statistical methods

Logistic regression
analysis was applied
to explore the
association between
early term/late preterm
birth and
communication
impairments at age 18
and 36 months.
Confounder
adjustment was
performed in three
steps. First,
adjustment was made
for prenatal risk
factors only, then for
emergency Caesarean
delivery, and finally for
postnatal risk factors
in addition to prenatal
risk factors and
Caesarean delivery.
Prenatal risk factors
were: maternal
gestational diabetes,
preeclampsia/HELLP
syndrome, multiple
gestation, small for
gestational age.
Postnatal risk factors
were: 5 minute Apgar
score <6, diagnosis of
respiratory distress or
intracranial bleeding
and use of mechanical
ventilation after birth.
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United States

a positive
cerebrospinal fluid

Study details Participants Risk factors Methods Outcomes and Results Comments

Length of follow-up

18 months and 36

months.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
411856 n=6314 Sepsis alone Data obtained from Outcomes assessed at Based on the NICE

Sepsis plus NEC the National Institute | 18-22 months' corrected |manual 2014
Full citation Meningitis with or of Child Health and age: checklist for
Characteristics without sepsis Human development |ORs (95% Cl) presented, |prognostic studies

Stoll, B. J., (NICHD) Neonatal the logistic regression and QUIPS.
Hansen, N. I, Clinica Mening Research Network model adjusted for study | Participants: low
Adams- ) I __||Sepsilfitis with registry, participants | center, gestational age, risk of bias
Chapman, I., Uninfec || c i [SePsis|ic ™ |1, born in the different | birth weight, sex, Attrition: moderate
Fanaroff, A. A, ted on alone |\\ex lwithout centers of the network | race/ethnicity, rupture of risk of bias
Hintz, S. R., (=216 | ione (=19 |ln=27]|sepsis between 1993-2001. |membranes >24 h, CS,  [20% of the eligible
Vohr, B., 1) (n=15 22) 9) (=193 multiple birth, antenatal ones for follow-up
Higgins, R. D., 38) ) antibiotics, antenatal were lost to follow-
Neurodevelopme Method(s) of steroids, postnatal steroids, |up. Baseline
ntal and growth measurement for surfactant use, respiratory |characteristics were
impairment Maternal risk factor(s) distress syndrome, not compared but the
among age <=19 |16 16 18 18 |16 bronchopulmonary risk factor of interest
extremely low- Y, % Sepsis alone, defined | dysplasia, patent ductus (different types or
birth-weight by a positive blood arteriosus, intraventricular | levels of infection)
infants with ROM >24 3 o5 23 09 o5 culture and antibiotic | haemorrhage grade 3-4, were compared
neonatal h, % therapy for 5 or more | periventricular between ones lost to
infection, Journal days. leukomalacia, maternal age |follow-up and ones
of the American Antenatal Sepsis plus at time of delivery, included. Infants who
Medical antibiotics |159 64 67 65 72 necrotizing caregiver's level of survived bu did not
Association, 292, Y ’ enterocolitis (NEC), education. complete follow-up
23572365, 2004 | | NEC classified were more likely to

according to the PDI <70 be uninfected and
Countrylies Antenatal system of Bell et al. No infection:reference the percentages in
where the study| |steroids, |[73 72 70 70 ||74 Meningitis with or Sepsis alone: 1.5 (1.2-1.9) |each infection group
was carried out | |% without sepsis, Sepsis + NEC: 2.4 (1.7-3.4) |were 1-2% lower for

meningitis defined by | Meningitis with or without | the ones lost to

sepsis: 1.7 (1.1-2.5)

follow-up than the
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Study details Participants Risk factors Methods Outcomes and Results Comments
CS, % 65 57 55 56 |47 culture and antibiotic ones included in
therapy for 5 or more analysis (p=0.001).
Study type - days. Prognostic factor
Caregiver Y meagsurement: low
Multicentre education: risk of bias
cohort study high 75 75 75 74 77 Outcome(s) Outcome
school ascertainment/meas measurement: low
grad uate, ures risk of bias
Aim of the /0 Confounding: low
study Psychomotor risk of bias
Birth developmental index Analysis and
To detemine if weight < 5 2 5 3 (PDI) <70, assessed reporting: low risk of
neonatal 401-500 with Bayley Scales of bias
infections in g, % Infant Development 11
extremely low (BSID-II) Overall quality:
birth weight Birth Moderate
infants are iaht
associated with | (X590 o3 |40 |48 |46 |44 Statistical methods
increased risks o
of adverse 9. % Multiple logistic
neurodevelopme regression, adjusting
ntal and growth | |Birth for study center,
sequelae in early | |weight gestational age, birth
childhood. 75141000 |7 P9 %0 % |]P3 weight, sex,
g, % race/ethnicity, rupture
of membranes >24 h,
Study dates CS, multiple birth,
V(i"f\ 0225 8 22 27 25 |25 antenatal antibiotics,
1993-2001, ’ antenatal steroids,
follow-up at 18- postnatal steroids,
22 months GA 25-28 ||5q 69 66 70 |73 surfactant use,
corrected age. | WK, % respiratory distress
syndrome,
GA 29-32 bronchopulmonary
Source of wk, % 22 9 6 6 3 dysplasia, patent
funding ductus arteriosus,
— intraventricular
Grants from the GA :_33 1 <1 <1 0 0 haemorrhage grade 3-
National wk, % 4, periventricular
leukomalacia,
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Inclusion criteria

Surviving infants who weighed 1000 g or less at birth.

Exclusion criteria

Infants with major congenital
malformations/syndromes, and those with ventricular
shunts.

Infants with positive blood cultures but who received
antibiotic therapy for less than 5 days (and therefore
considered probable contaminants).

Study details Participants Risk factors Methods Outcomes and Results Comments
Institutes of SGA at maternal age at time
Health. birth, % 24 14 14 13 16 of delivery, caregiver's
level of education.
Male, % |41 51 48 53 41
Length of follow-up
Race/ethn
icity black, ||44 46 46 50 50 18-22 months'
% corrected age.
Race/ethn
icity white, |41 39 35 38 34
%
Race/ethn
ity g4 13 |16 |10 |[15
hispanic,
%
Race/ethn
icity other, ||3 2 3 3 2
%
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doses or courses of

Study details Participants Risk factors Methods Outcomes and Results Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412062 Sample recruited - N = 2498 Neonatal risk factors: 12 centres of the Outcome(s) at 18-22 Based on the NICE
Sample eligible for assessment - N = 1527 Intraventricular National Institute of months corrected age manual 2014
Full citation Sample analysed after exclusions - N = 1151 haemorrhage (IVH) or  |Child Health and No independent feeding |checklist for
periventricular Human Development |Neonatal risk factors: prognostic studies
Vohr, B.R,, leukomalacia (PVL) Neonatal Research IVH/PVL grade lIl-IV: and QUIPS.
Wright, L. L., grade IV Network Significantly increased Participants: low
Dusick, A. M., Characteristics Postnatal steroids odds, OR (95% CI) not risk of bias
Mele, L., Verter, Chronic lung disease reported numerically, only | Attrition: moderate
J., Steichen, J. % (i.e. bronchopulmonary |Method(s) of on a forest plot Figure 4) risk of bias (Out of
J., Simon, N. P, dysplasia BPD, received | measurement for Postnatal steroids: Not 1527 infants who
Wilson, D. C., oxygen at 36 weeks) risk factor(s) significant, OR (95% ClI) not|were initially included
Broyles, S., Less Antenatal steroids reported numerically, only  |in the study, 3% died
Bauer, C. R, than high ||, o Early-onset sepsis Participating centres | on a forest plot Figure 4) | 21% were otherwise
Delaney-Black, | |School Late-onset sepsis collected pregnancy  |NEC: Not significant, OR  |lost to follow-up
V., Yolton, K. A., | [9raduate Necrotizing enterocolitis |and delivery data. (95% ClI) not reported before 18-22 months'
Fleisher, B. E., (NEC) Neonatal outcome numerically, only on a forest| corrected age)
Papile, L. A., Infant not data were assessed at | plot Figure 4) Prognostic factor
Kaplan, M. D., living 129 days after birth, at | CLD (i.e. BPD): measurement: mod
Neurodevelopme | |with 13 Biological risk factors:  |discharge from Significantly increased erate risk of bias (Not
ntal and biologic Small for gestational neonatal units or odds, OR (95% ClI) not explained how the all
functional mother age (SGA) death, whichever reported numerically, only  |risk factors were
outcomes of Race, white came first. on a forest plot Figure 4) measured or defined)
extremely low Not Sex, boy All data were Late-onset sepsis: Not Outcome
birth weight married 49 abstracted from significant, OR (95% CI) not| measurement: mod
infants in the hospital records by reported numerically, only | erate risk of bias (Not
National Institute trained study on a forest plot Figure 4) | clear how problems
of Child Health Age 18 coordinators. Early-onset sepsis: Not outcomes -no
and Human <=19y significant, OR (95% Cl) not|independent feeding,
Development Neonatal risk factors: |reported numerically, only | no independent
Neonatal Income Intraventricular on a forest plot Figure 4) | walking- outcomes
Research <$20,000/°7 haemorrhage (IVH) or | Antenatal steroids: Not were assessed)
Network, 1993- periventricular significant, OR (95% ClI) not| Confounders: high
1994, Pediatrics, — leukomalacia (PVL) reported numerically, only  |risk of bias (They
105, 1216-1226, | [Meidcaid |65 grade IV on a forest plot Figure report that the
2000 Postnatal steroids, any | 4)Biological risk factors: logistic regression
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forinthe 12
participating
centres of the
National Institute
of Child Health
and Human
Development
Neonatal
Research
Network and to
identify medical,
social and
environmental

Inclusion criteria

Live-born infant with birth weight 401-1000 g born
between Jan 1993 and Dec 1994 who were admitted
to level Il units in any of the 12 centres of the
National Institute of Child Health and Human
Development Neonatal Research Network.

Exclusion criteria

Children were excluded if:

Social/maternal/enviro
nmental risk factors:
Parent less than high
school graduate

Biological risk factors:
Small for gestational
age (SGA)

Race, white

Sex, boy

Study details Participants Risk factors Methods Outcomes and Results Comments
Countrylies Race steroids for chronic Biological risk factors: models adjusted for
where the study| [p|ack 51 lung disease sex, male (vs female): Not | different maternal
was carried out Chronic lung disease |significant, OR (95% CI) not|and demographic
(i.e. reported numerically, only | variables but do not
USA Race |30 bronchopulmonary on a forest plot Figure 4) | specify which ones)
white dysplasia BPD, SGA: Not significant, OR | Analysis and
received oxygen at 36 |(95% ClI) not reported reporting: moderate
Study type Race 12 weeks) numerically, only on a forest|risk of bias (ORs
hispanic Antenatal steroids, plot Figure 4) (95% Cl) are not
Multicentre indicates beta- Race white (vs black??): reported numerically,
prospective Race methasone (2 doses, |Not significant, OR (95% only on forest plots
cohort study other 2 12 and 24 hours apart) | Cl) not reported for many outcomes)
or dexamethasone (4 |numerically, only on a forest| Overall: low quality
doses, 6 hours apart). |plot Figure 4)
Aim of the Primary Early-onset sepsis, Social/maternal/environmen
study language |88 positive blood culture |tal risk factors:
English result within the first | Parent less than high
To report the 72h. school graduate: Not
neurodevelopme | [prim oy Late-onset sepsis, significant, OR (95% Cl) not
ntal, language |9 positive blood culture |reported numerically, only
neurosensory, Spanish result >72h obtained | on a forest plot Figure 4)
and functional in the presence of No independent walking
outcomes of : clinical signs of Neonatal risk factors:
1551 extremely | [Primary septicaemia. IVH/PVL grade IlIV:
low birth weight | |language ||3 Necrotizing Significantly increased
(401-1000 g) other enterocolitis (NEC) odds, OR (95% CI) not
survivors cared reported numerically, only

on a forest plot Figure 3)
Postnatal steroids:
Significantly increased
odds, OR (95% ClI) not
reported numerically, only
on a forest plot Figure 3)
NEC: Not significant, OR
(95% ClI) not reported
numerically, only on a forest
plot Figure 3)

CLD (i.e. BPD):
Significantly increased
odds, OR (95% CI) not
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

factors
associated with
these outcomes.

Study dates

e 1993-
1994.
Period
of data
collectio
n
(patient
enrolme
nt)

o 18-22
months
correct
ed age:
follow-
up
assess
ment

Source of
funding

Grants: source
not reported

died before admission to the nursery units
died before follow-up.

Outcome(s)
ascertainment/meas
ures

No independent
feeding, not clear how
assessed but they
report that a basic,
functional, gross motor
skills were assessed
derived from the work
of Russell et al. and
Palisano et al.

No independent
walking, not clear how
assessed but they
report that a basic,
functional, gross motor
skills were assessed
derived from the work
of Russell et al.d
Palisano et al.
Psychomotor
Developmental Index
(PDI) score <70,
assessed with Bayley
Scale of Infant
Development Il (BSID-

Il

Statistical methods

Logistic regressions
were used to identify
associations among
biologic, social,
demographic factors
and the major
neurologic,

reported numerically, only
on a forest plot Figure 3)
Late-onset sepsis: Not
significant, OR (95% ClI) not
reported numerically, only
on a forest plot Figure 3)
Early-onset sepsis: Not
significant, OR (95% ClI) not
reported numerically, only
on a forest plot Figure 3)

Antenatal steroids: Not
significant, OR (95% CI) not
reported numerically, only
on a forest plot Figure 3)
Biological risk factors:

sex, male (vs female): Not
significant, OR (95% ClI) not
reported numerically, only
on a forest plot Figure 3)
SGA: Not significant, OR
(95% ClI) not reported
numerically, only on a forest
plot Figure 3)

Race white (vs black??):
Not significant, OR (95%
Cl) not reported

numerically, only on a forest
plot Figure 3)

PDI <70 (Bayley)
Neonatal risk factors:
IVH/PVL grade Ill-IV:
Significantly increased
odds, OR (95% ClI) not
reported numerically, only
on a forest plot Figure 2)
Postnatal steroids:
Significantly increased
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

developmental and
functional outcomes.
Maternal and neonatal
risk factors that are
known to be
associated with
increased
neurodevelopmental
outcome were entered
into the model.

Length of follow-up

18-22 months
corrected age.

odds, OR (95% ClI) not
reported numerically, only
on a forest plot Figure 2)
NEC: Significantly
increased odds, OR (95%
ClI) not reported
numerically, only on a forest
plot Figure 2)

CLD (i.e. BPD):
Significantly increased
odds, OR (95% CI) not
reported numerically, only
on a forest plot Figure 2)
Late-onset sepsis: Not
significant, OR (95% CI) not
reported numerically, only
on a forest plot Figure 2)
Early-onset sepsis: Not
significant, OR (95% ClI) not
reported numerically, only
on a forest plot Figure 2)
Antenatal steroids: Not
significant, OR (95% CI) not
reported numerically, only
on a forest plot Figure 2)

Biological risk factors:

sex, male (vs female): Not
significant, OR (95% ClI) not
reported numerically, only
on a forest plot Figure 2)
SGA: Not significant, OR
(95% ClI) not reported
numerically, only on a forest
plot Figure 2)

Race white (vs black??):
Not significant, OR (95%
Cl) not reported

numerically, only on a forest
plot Figure 2)
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neurodevelopme
ntal outcomes
than term
infants,
Pediatrics, 127,
6229, 2011

Countrylies
where the study
was carried out

USA.

Study type

Prospective
national cohort
study.

specified in the restricted data license agreement".

Characteristics

Characteristics Late preterm ||Term
Maternal age, years,

27.5(6.9) 27.3(7.9)
mean (SD)
Ethnicity, %
White 751 81.4
Black 14.8 20.4

2001 and their
families.

Method(s) of
measurement for
risk factor(s)

Maternal and infant
descriptive
characteristics were
obtained from birth
certificates and
maternal surveys.

Outcome(s)
ascertainment/meas
ures

Risk of mild psychomotor
developmental delay (PDI
score 70-84)
Gestational age

Term: Reference

Late preterm: OR 1.58
(1.37-1.83)

Study details Participants Risk factors Methods Outcomes and Results Comments
Social/maternal/environmen
tal risk factors:
Parent less than high
school graduate: Not
significant, OR (95% ClI) not
reported numerically, only
on a forest plot Figure 2)
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412158 Sample recruited: Gestational age The Early Childhood |Outcome assessed at 24 |Based onthe NICE
N =9050 Longitudinal Study- months choronological manual 2014
Full citation Birth Cohort, a age: checklist for
Sample analysed after exclusions prospective national Risk of severe psychomotor | prognostic studies
Woythaler, M. n = 1200 late preterm babies longitudinal study developmental delay (PDI |and QUIPS.
A., McCormick, |n=6300 term babies assessing the early score <70) Participants: low
M. C., Smith, V. health care and Gestational age risk of bias
C., Late preterm | N.B. Article states that "all unweighted sample sizes developmentally Term: Reference Attrition: moderate
infants have included in this analysis were rounded to the nearest influential experiences | Late preterm: OR 1.56 risk of bias
worse 24-month |50 to protect the confidentiality of respondents as of children born in (1.29-1.88) 17% of participants

were lost to follow
up. The authors
report that these
participants were
significantly more
likely to have a high
school education, be
impoverished and
have less prenatal
care than those who
remained in the
study.

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
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Study dates

Cohort
established
during 2001.
Follow up at 24
months
chronological
age.

Source of
funding

The US
Department of
Education's
National Center
for Education
Statistics in the
Institute of
Education
Sciences.

Inclusion criteria
Infants with >34 weeks completed gestation who had
complete developmental assessments at 24 months.
Exclusion criteria
Infants who were not assessed, or who were unable

to be adequately assessed because of a major
congenital anomaly or blindness.

testing and scoring
were validate through
in person quality
control visits and
videotaped interviews.
Score of <70
considered a delay.

Statistical methods

For multivariable
analysis, generalized
estimating equation
models were used to
generate odds ratios
and 95% confidence
intervals. These
account for clustering
of data in siblings. OR
were adjusted for
gestational age,
plurality, maternal
race, education,
marital status,
depression, prenatal
care, primary
language, infant
gender, poverty level,
delivery type, fetal

Study details Participants Risk factors Methods Outcomes and Results Comments
Other 45 43 Psychomotor Confounders: low

development index risk of bias

Aim of the - (PDI) using the Bayley Analysis and

study Male infants, % 52.6 514 Short Form Research reporting: low risk of
edition (BSF-R). This bias.

To compare the | |SGA, % 8.9 10.1 was administered in

neurodevelopme the child's home by Overall quality:

ntal outcomes of Multiple births, % 147 15 trained pel_'spnnel. ‘ moderate

late preterm to Each administrator's

term infants.
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ntal outcome of
extremely low
birth weight
infants with
posthemorrhagic
hydrocephalus
requiring shunt
insertion,
Pediatrics, 121,
e1167-e1177,
2008

Countrylies
where the study
was carried out

USA

groups:
1) no IVH/no shunt n=5163
2) IVH grade 3/no shunt n=459
3) IVH grade 3/shunt n=103
4) IVH grade 4/no shunt n=311
5) IVH grade 4/shunt n=125

Characteristics

Maternal and Neonatal Characteristics of Study
Population

follow-up
examinations done
prospectively.

Method(s) of
measurement for
risk factor(s)

Intraventricular
haemorrage (IVH)
grade 34 (with or
without shunt), defined
on the basis of Papile
criteria. Cranial
sonograms reviewed
by the staff
radiologists at each
center.

Study details Participants Risk factors Methods Outcomes and Results Comments
growth and any breast
milk feeding.
Length of follow-up
24 months of
chronological age.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
347713 n=9486 children eligible for follow-up (did not die Intraventricular Infants born in 19 Outcome assessment at
before follow-up and did not have major haemorrage (IVH) grade |centers of the National | 18-22 months' corrected |Based on the NICE
Full citation malformations or syndromes) 3-4 (with or without Institute of Child age: manual 2014
n=7776 children completed follow-up (82% follow-up |shunt) Health and Human RRs (95% CI) for the checklist for
Adams- rate) Development following prognostic studies
Chapman, I., n=7693 children studied (of the n=7776, n=56 had no Neonatal Research neurodevelopmental and QUIPS.
Hansen, N. I, IVH information, n=27 received a shunt but had not Network, neonatal outcomes, adjusted for Study
Stoll, B. J., IVH, thus, excluded) data obtained from the | study center, gestational participation: low ris
Higgins, R., n=6161 children with severe IVH or no IVH Generic Database of |age, birth weight, gender, k of bias
Neurodevelopme | studied in depth in this study, and classified into 5 the research network, |race, caesarean section Study attrition:

delivery, multiple birth,
antenatal steroid exposure,
postnatal steroid exposure,
surfactant use, respiratory
distress syndrome,
bronchopulmonary
dysplacia (BPD), patent
ductus arteriosus,
periventricular leukomalacia
(PVL), infection group,
caregivers' education.

PDI <70

IVH 3/no shunt: Reference
IVH 3/shunt: 1.61 (1.32-
1.96)

No IVH/no shunt:
Reference

moderate risk of bias
82% follow-up rate at
18-22 months overall
(n=7776 out of
n=9486 eligible),
although

the analyses of
interest further
excluded children so
the cohort included in
analyses of interest
actually included only
n=6161 out of the
original n=9486
(64.9%). Potential
differences between
the ones included
and lost to follow-up
not reported.
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Study details Participants Risk factors Methods Outcomes and Results Comments
Study type Group, n (%) All neonatal IVH 3/shunt: 2.45 (2.06- Prognostic factor
Characteri P, n{% information was 2.91) measurement: low
Multicentre stic2 recorded in the risk of bias
cohort study Generic Database and | IVH 4/no shunt: Reference |Risk factors are
obtained from there. |IVH 4/shunt: 1.94 (1.61- appropriately defined
2.34) and measured. PVL
Aim of the No IVH IVH IVH IVH diagnosis procedure
study IVH/N 3/No 4/No Outcome(s) No IVH/no shunt: differed between
h 3/Shu h 4/Shu ascertainment/meas |Reference infants born before or
To evaluate o  Shun nt Shun nt ures IVH 4/shunt: 2.90 (2.45- after August 1998
neurodevelopme Shunt t t 3.43) (timing of cranial
ntal and growth _ _ (n= _ (n= Psychomotor sonogram to
outcomes (n="(n= 103)t (n= 125)¢ Development Index diagnose PVL
among 5163) 459) 311) (PDI) <70, assessed differed), however,
extremely low by Bayley Scales of PVL was not the
birth weight Infant Development primary risk factor at
infants who had |Maternal IR, administered by hand so has
severe Age <19 [[791/51 |[84/45 |[17/10 |[55/31 |[26/12 certified examiners) relatively little impact
Ir?at‘;ar\égrrlmgslear y 61 (15) ||9 (18)||3 (17) ||0 (18)||5 (21) ;Jenstl:}fsoverall
(IVH) that ROM >24 (1)(1329/5 98/44 {|19/10 ||66/29 ||20/12 Statistical methods Outcome
required shunt h 3(22)(|2 (19) ||7 (22)]|0 (17) measurement:
insertion (24) Poisson regression moderate risk of bias
compared with 3290/5 (|312/4 201/3 analysis, adjusting for CP not defined.
infants without pntenatalll1s4 |55 ;8/71(? 10 :225102 study center, Visual impairment
shunt insertion. | |2MPiotes |leg) |ligg) || 70) |65 |1 (60) gestational age, birth defined as use
: : ; of corrective lenses
Antenatal 399915 |1297/4 75/10 186/3 67/12 caesarean section or blindness in 1 or
157 56 10
Study dates steroids 78 65 1274 60y [255) delivery, multiple birth, both eyes, definition
(78) (65) (60) antenatal steroid thus limited, not sure
1993-2002, 3368/5 |[208/4 148/3 ||75/12 exposure, postnatal if use of corrective
follow-up at 18- Segt?;?rean 157 58 24(/5120) 09 5 steroid exposure, lenses is "severe"
22 months' (65) (45) (48) ||(60)e surfactant use, enough to be
corrected age. : respiratory distress considered an
ccuamtom. | |3897/5 32814 g 10 22613 o 1o syndrome, outcome in our
high school ||223 |98 ll2 7y [I11. . |l (76) bronchopulmonary review. However, the
Sour_ce of graduated (77) (72) (73) dysplacia (BPD), composite outcome
funding patent ductus (NDI) considered
|Neonata| arteriosus, only "blind in both
| Birth weight, g periventricular eyes".
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Study details Participants Risk factors Methods Outcomes and Results Comments
National 401- |[88/516 ||9/459(/0/103 |3/311 ||2/125 leukomalacia (PVL), Study
Institutes of 500 3(2) ) (0) (1) ) infection group, confounding: low
Health and the caregivers' education. risk of bias
National Institute 501— 1817/5 |1210/4 38/10 162/3 50/12 Models adjusted for
of Child Health 750 163 59 3(37) 11 5 (40) appropriate factors
and Human (35) (46) (52) Length of follow-up and this was clearly
Development 3258/5 ||240/4 146/3 reported.
1000751_ 163 59 gsg;? 11 232182 18-22 months' Statistical analysis
©63)  |[52) |2 ©3) a7y [°©C8) corrected age. and
reporting: moderate
GA, wk risk of bias
151/4 114/3 ||28/12 Not clear why
<25 21235(/1562) 59 gezgg) 11 4 Poisson regression
(33) (37) ||(23)e was used, however,
likely to be an
25 98 ?227/5 288/4 67/10 1?3/3 92/12 appropriate method.
(69) 63) 3(65) (59) 4 (74) Not significant
findings for sub-
62 (14) |19 (4) ||3) 1(4) |3) (among children with
>33 ||36/516 [0/459 |0/103 |[1/311 [[0/124 severe IVH and
= 2 (1) (0) (0) (<1) [(0) shunt) not reported.
10195 Overall quality:
SGA at 162 38/45 ||5/103 ||25/31 ||6/124 moderate
birth (20) 9(8) ||(5) 1(8) ||(5)
HC at
<10th 784/50 ([31/44 ||6/101 |[22/29 ||8/119
percentile at||07 (16) ||8 (7) ||(6) 4 (7) (|(7)
birth
2308/5 ||245/4 63/10 162/3 60/12
Male 163 59 3 (61) 11 5 (48)
(45)  ||(33) (52)
Race
2280/5 ||207/4 48/10 149/3 64/12
Black ||161 59 3 (47) 11 5 (51)
(44) (45) (48)
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698/51 |[75/45|[13/10 |[48/31 |[10/12
Hispanic (61 (14) ||9 (16)3 (13) |1 (15)|5 (8)

157/51 ||14/45 {|0/103 |9/311 ||2/125

Other l613) 93 o |3 |l@

3Information was missing for mother’s age (3), ROM
at >24 hours before birth (137), antenatal antibiotics
(18), antenatal steroids (14), cesarean section (9),
caregiver high school degree (75), GA (2), SGA (2),
HC at birth (192), and race (2).

bThere were no statistically significant comparisons
between IVH 3/shunt versus IVH 3/no shunt.
Comparisons between IVH 3/shunt versus no IVH/no
shunt were statistically significant for antenatal
antibiotics (P < .05), cesarean section birth (P <.01),
GA (P <.001), SGA (P <.001), HC at the <10th
percentile (P < .01), and male gender (P < .001).

CcStatistically significant comparisons between IVH
4/shunt versus IVH 4/no shunt are shown.
Comparisons between IVH 4/shunt versus no IVH/no
shunt were statistically significant for antenatal
steroids (P < .001), GA (P < .01), SGA (P < .001),
and HC < 10th percentile (P < .01).

9The mother was the caretaker for 91% of the infants.

eP < .05 for IVH 4/shunt versus |VH 4/no shunt by the
X2 test.

Inclusion criteria

Study details Participants Risk factors Methods Outcomes and Results Comments
. 2026/5 |[163/4 42/10 105/3 49/12
White ([161 59 3 (41) 11 5 (39)
(39) (36) (34)
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Study details Participants Risk factors Methods Outcomes and Results Comments

Surviving infants of the 19 participating neonatal

centers of the National Institute of Child Health and

Human Development Neonatal Research Network

who were born between 1 Jan 1993 and 31 Dec

2002.

Birth weight <1000 grams.

Infants who participated in the Generic Database and

Follow-up Studies.

Exclusion criteria

Infants with major malformations or syndromes,

including central nervous system defects, congenital

heart defects, gastrointestinal defects, and

chromosomal abnormalities.
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
336075 n=1,085 Retinopathy of 14 participating Outcomes assessed at 24 | Based on the NICE

prematurity (ROP) institutions in the months: manual 2014

Full citation Extremely Low ORs (95% Cl) obtained by |checklist for

Characteristics Gestational Age multiple logistic regression |prognostic studies
Allred, E. N., Newborn (ELGAN) model adjusting for and QUIPS.
Capone Jr, A., Gestational Birth Study during 2002- | gestational age, birth weight | Participants:
Fraioli, A., age weight 2004 in the United z-score categories, moderate risk of bias
Dammann, O., States hyperoxemia (a PaO2 in the | Baseline
Droste, P., — highest quartile on 2 of the |characteristics of the
Duker, J., Gise, >=- first 3 postnatal days), sample are limited:
R., Kuban, K., 23-24 25-26 28D Method(s) of Score of Neonatal Acute only <23-24 and 25-
Leviton, A., ROP Il eeks weeks||<2SD |[to measurement for Physiology-Il (SNAP-Il)in |26 weeks' gestational
O'Shea, T. M,, < risk factor(s) the highest quartile, culture- | age and <-2SD and
Paneth, N., 18D proven bacteremia in the >=-2SD to <-1SD
Petersen, R., Severe retinopathy of |first 28 days, mechanical or | birth weight are
Trese, M., Stage 37 50 10 17 prematurity (ROP), high frequency on 14 or reported (no p-
Stoessel, K, 3-5, % defined according to | more days, and growth values).
Vanderveen, D., the following criteria: | velocity in the lowest Attrition: moderate r
Wallace, D. K., Stage 1) stage 3 or higher, 2)| quertile. isk of bias
Weaver, G., <=39 % 14 45 4 12 zone | disease, 3) any This study had a
Retinopathy of ’ prethreshold or worse, | PDI <55 strict inclusion
prematurity and and 4) plus disease.
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(ROP) and brain
disorders can be
explained by low
gestational age,
abnormally high
Scores for
Neonatal Acute
Physiology,
hyperoxemia,
bacteremia, fetal
and postnatal

2002-2004, whose mothers gave consent, who had
an eye examination for retinopathy for prematurity
(ROP) while in the intensive care nursery, and who
survived to 2 years of corrected age, and who had a
developmental assessment at 24 months.

Exclusion criteria

None reported.

gestational age, birth
weight z-score
categories,
hyperoxemia (a PaO2
in the highest quartile
on 2 of the first 3
postnatal days), Score
of Neonatal Acute
Physiology-Il (SNAP-
) in the highest
quartile, culture-

Study details Participants Risk factors Methods Outcomes and Results Comments
brain damage in ROP was examined criteria that only
the very preterm by ophthalmologic No ROP stage 3+: included the ones
newborn, examination by 31 reference who survived, who
Journal of Plus weeks postmenstrual |ROP stage 3+: 1.6 (1.03- had ROP data and
AAPQOS, 18, disease,|[48 45 9 20 age or 4 weeks actual |2.4) who have follow-up
241-247,2014 % age, whichever was data, thus, attrition is
later. No ROP plus disease: low, however, 13.1%
Countrylies No bIUS reference of the original source
where the study disepase 17 46 5 12 ROP plus disease: 1.8 (1.1-| population (n=1,249
was carried out o ’ Outcome(s) 3.1) infants with maternal
° ascertainment/meas consent) were lost to
United States ures No ROP zone 1: reference |follow-up either
ROP zone 1: 1.1 (0.6-2.2) |because of death
Psychomotor prior to 2-year follow-
Study type Zone 1 Development Index No ROP threshold: up or because of lack
' % " |46 53 62 36 (PDI), assessed by reference of ROP data or no
Prospective Bayley Scales of ROP threshold: 1.8 (0.6- follow-up
cohort study Infant Development 5.0) assessment. The
Noozone 18 46 34 45 (2nd edition) by characteristics of
1, % certified examiners: No ROP pre-threshold: these were not
Aim of the PDI <55 reference described.
study PDI 56-69 ROP pre- threshold: 1.9 Prognostic factor
(1.1-3.1) measurement: low
To evaluate how risk of bias
much .of.the Inclusion criteria Statistical methods |PDI 56-69 Outcome
association No ROP stage 3+: measurement:
between Infants who were born <28 weeks of gestation at one Multiple logistic reference moderate risk of bias
retinopathy of of the 14 participating institutions in the Extremely regression model ROP stage 3+: 1.6 (1.03- | The definition and
prematurity Low Gestational Age Newborn (ELGAN) Study during adjusting for 2.5) diagnosis of CP is

No ROP plus disease:
reference

ROP plus disease: 1.4 (0.7-
2.6)

No ROP zone 1: reference
ROP zone 1: 2.2 (1.2-4.2)

No ROP threshold:
reference

poorly reported: "The
topographic
diagnosis of CP
(quadriparesis,
diparesis, or
hemiparesis) was
based on an
algorithm using these
data.".
Confounding: mode
rate risk of bias
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Study details Participants Risk factors Methods Outcomes and Results Comments
growth proven bacteremiain |ROP threshold: 2.1 (0.7- Missing some
restriction, and the first 28 days, 6.6) potentially important
prolonged mechanical or high confounders (e.g.
ventilator frequency on 14 or No ROP pre-threshold: gender,
assistance. more days, and reference parental characteristi
growth velocity in the |ROP pre-threshold: 1.6 cs, multiple birth) and
lowest quertile. (0.9-2.9) some confounding
Study dates factors are unclearly
described (e.g.
2002-2004, Length of follow-up SNAP-II).
follow-up at 24 Analysis and
months. 24 months reporting: low risk of
bias
All main outcomes
Source of and presented,
funding statistical methods
are approapriate.
None reported.
Overall quality:
moderate
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
173586 n=4933 extremely low birth weight infants survived Necrotising enterocolitis | Data from a Outcomes assessed at
>12h (NEC), Modified Bell's | multicentre National 18-22 months' corrected |Based onthe NICE
Full citation n=3814 survived to discharge classification stage IIA  |Institute of Child age: manual 2014
n=2948 followed up at 18-22 months' corrected or greater. Health and Human Multiple logistic regression | checklist for
Hintz,S.R., age (n=2703 with no NEC, n=245 with NEC) Subgroups: surgically  |Development models showing OR (95% | prognostic studies
Kendrick,D.E., managed NEC or Neonatal Research Cl), adjusted for network and QUIPS.
Stoll,B.J., medically managed Network Very Low centre, use of antenatal Participants: low
Vohr,B.R.,, Characteristics NEC. Birth Weight Registry | glucocorticoids, rupture of |risk of bias
Fanaroff AA., in the US. membranes >24h, outborn | Attrition: moderate
Donovan,E.F., status, estimated risk of bias
Poole,W K., gestational age, gender, Of the ones included
Blakely,M.L., Surg |[Med Method(s) of race, birth weight, small for |in the study overall
Wright,L., NEC |INEC measurement for gestational age, surfactant |(ELBW infants who
Higgins,R., Surg||Med No Ilbe™ Ilys risk factor(s) therapy, intraventricular survived >12h),
Neurodevelopme NECIINECINEC|INe  [INo haemmorrhage grade 3 or 4|40.2% were lost to
ntal and growth NEC |INEC Necrotising or cystic periventricular follow-up. Of the
outcomes of p- p- enterocolitis (NEC), leukomalacia, sepsis, ones who survived to
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Study details Participants Risk factors Methods Outcomes and Results Comments
extremely low | ” ” || ||va|ue ||va|ue| Modified Bell's postnatal steroid treatment, | hospital discharge,
birth weight - classification stage IlA | bronchopulmonary 22.7% were lost to
infants after Birth 757 |[762 |[792 or greater. Data dysplasia, and highest level | follow-up. No
necrotizing weight, + |+ ||+ l0.003|/0.01 obtained from of education attained by the |information provided
enterocolitis, meang *-1459 (1133 [l132 the National Institute | primary caregiver. whether or not the
Pediatrics, 115, SD of Child Health and ones lost to follow-up
696-703, 2005 Human Development have different
Estimated Neonatal Research PDI <70 characteristics than
Countrylies Network Very Low No NEC: reference the ones included in
where the study| |GA Birth Weight Registry. |Surgical NEC: 1.95 (1.25- |analysis.
was carried out 82 |83 |77 |ns s Subgroups: 3.04) Prognostic factor
<28 Surgically managed measurement: low
USA weeks, % NEC, any surgical No NEC: reference risk of bias
intervention (drain, Medical NEC: 1.08 (0.66- |Outcome
ROM laparotomy, or both). |1.80) measurement: low
Study type Medically managed risk of bias
NEC, no surgical Confounders: low
Multicentre >24h, 35 |27 |125 |[0.014/ins intervention.g risk of bias
cohort study, % Analysis and
retrospective ? reporting: low risk of
analysis. Outcome(s) bias
Antenatal ascertainment/meas Overall quality:
antibiotics,||68 (|75 ||66 |ns 0.07 ures moderate
Aim of the %
study Psychomotor
Inborn, development index
To compare 87 llsg ll91 |ns ns (PDI) <70, assessed
growth, % through the Bayley
neurologic and Scales of Infant
gﬁ?cﬂt%'gs Male, % (|52 ||49 |47 |ns ns :Il)fvelopment Il (BSID
among All neurologic
extremely low Race assessments were
birth weight performed by certified,
infants with black, 42 |51 |44 |ns ||ns masked
surgically developmentalists who
managed % had been trained in
necrotising the examination
enterocolitis procedure in an
(NEC) and
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corrected age.

Study dates

1995-1998,
follow-up at 18-
22 months'
corrected age.

Source of
funding

National
institutes of
health

hispanic, (|16 |9 13 |Ins ns
%

Multiple
birth, % 24 |25 |[22 ||ns ns
SGA,

14 |17 (|18 ||ns ns
%
Antenatal
steroids,

73 (|81 (|77 ||ns ns
%

Inclusion criteria

Infants with birth weight of 401-1000 g who were born
from 1 Jan 1995 to 31 Dec 1998 and were admitted
to a National Institute of Child Health and Human
Development Neonatal Research Network center
within 14 days of birth and survived >12h.

Exclusion criteria

None reported.

Logistic regression
model to evaluate
NEC management-
related risk (surgical
NEC or medical NED
vs. no NEC) for CP,
MDI <70, PDI <70,
and NDI, adjusting for
differences in perinatal
and neonatal
variables: network
centre, use of
antenatal
glucocorticoids,
rupture of membranes
>24h, outborn status,
estimated gestational
age, gender, race,
birth weight, small for
gestational age,
surfactant therapy,
intraventricular
haemmorrhage grade
3 or 4 orcystic
periventricular
leukomalacia, sepsis,
postnatal steroid
treatment,
bronchopulmonary
dysplasia, and highest
level of education
attained by the
primary caregiver.

Study details Participants Risk factors Methods Outcomes and Results Comments
medically Race aanual 2-day

managed NEC i workshop.

Nl white, 139 |36 [l40 |lns [jns P

without history of | |0

NEC at 18 to 22 Statistical methods

months Race
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Shankaran, S.,
Johnson, Y.,
Langer, J. C.,
Vohr, B.R,,
Fanaroff, A. A.,
Wright, L. L.,
Poole, W. K.,
Outcome of
extremely-low-
birth-weight
infants at highest
risk: Gestational
age <24 weeks,
birth weight <750
g, and 1-minute
Apgar <3,
American
Journal of
Obstetrics and
Gynecology,
191, 1084-1091,
2004

Countrylies
where the study
was carried out

us

Characteristics

Seen at follow-up (n=246)

Black race (n):146

Complete steroids (n):70

Maternal age (mean year, SD):26.7 (6.9)
Male (n):110

Gestational age (mean week, SD):23.6 (0.7)
Grade IV ICH (n):79

PVL (n): 21

BPD (n): 157

Steroids for BPD (n):200

Household income <20k (n):135

Inclusion criteria

Extremely-low-birth-weight infants, all of whom had 3
characteristics: gestational age (GA)<24 wks, birth
weight £750g, and 1-minute Apgar score <3.
Exclusion criteria

Not reported

Male;

Black;

Household income <
20k;

BPD;

centres;

Method(s) of
measurement for
risk factor(s)

Data are abstracted
onto standardized
forms from the
mothers' and infants'
charts by trained
research nurses, who
use definitions that
were developed by the
investigators and
described in the study
manual of operations.

Outcome(s)
ascertainment/meas
ures

The Bayley Scales of
Infant Development
(BSID-II) to assess
Psychomotor

Study details Participants Risk factors Methods Outcomes and Results Comments
Length of follow-up
18 to 22 months'
corrected age.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
357477 N= 246 ICH grades 3 - 4; Neonatal Intensive Outcomes assessed at Based on the NICE
PVL; Care Unit (NICU) of age 18-22 months' manual 2014
Full citation Any antenatal steriods; |the 12 participating corrected age; checklist for

Psychomotor
developmental delay (PDI

<70): OR (95%Cl)

ICH grade 3-4: 1.1 (0.6-
2.3)

PVL: 3.1 (1.1-9.4)

Any antenatal steriods: 0.9
(0.5-1.7)

Male: 1.3 (0.7-2.6)
Black: 1.2 (0.6-2.5)

Household income <
20K: 1.5 (0.7-3.2)

BPD: Not signficant (NS)

-risk factors were adjusted
for each other, plus
surfactant administration,
steriods for BPD, Medicaid,

prognostic studies
and QUIPS.
Participants: Low
risk of bias
Attrition: moderate
risk of bias (n=58
were not seen at
follow up)
Prognostic factor
measurement: High
risk of bias
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall quality: low
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study type

Prospective
study

Aim of the
study

To evaluate
neuro-
developmental
outcome in
extremely low-
birth-wight
infants, all of
whom had 3
characteristics:
gestational age
<= 24 weeks,
birth weight <
750 g, and 1-
minute Apgar
score <=3.

Study dates
1993-1999

Source of
funding

National Institute
of Child Health
and Human
Development

Developmental Index
(PDI), was
administered by
clinical psychologists
or psychometricians
trained to reliability,
PDI score <70
considered as delay.

Statistical methods

Multivariate analysis
was performed to
identify association
between risk factors
and outcomes of
cerebral palsy,
developmental
disability (MDI <70,
PDI <70, or NDI), or
death after NICU
discharge, and results
expressed as odds
ratios and 95%
confidence intervals.

Length of follow-up

Around 2 years.

No high school degree, 2-
parent household;
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ntal outcomes of
extremely low
birth weight
infants <32
weeks' gestation
between 1993
and 1998,
Pediatrics, 116,
635-643, 2005

Countrylies
where the study
was carried out

USA

Study type

A multicentre
cohort study

Aim of the
study

This study
evaluated the
impact of

Characteristics

1993-94

1995-96

1997-98

22-26(|27-32
week |lweek
S S

22-26
week
S

27-32
week
S

22-26
week
S

27-32
week
S

Evaluated
at 18 mo,
n

665 ||444

716

538

910

512

White, % ||33.8 [|35.6

32.4

38.3

37.1

46.2

Maternal
age <19
y, %

146 (|10.4

11.6

111

Maternal
education
<12y, %

34.4 ||26.6

27.2

23.3

28.7

24.0

Medicaid,

% 63.8

63.7

65.3

55.5

58.8

51.6

Method(s) of
measurement for
risk factor(s)

Perinatal data
collected prospectively
by study nurses using
standard registry
forms. Definitions of
risk factors or
measurements of
them are not
described in the
publication, they refer
to other studies which
cannot be accessed.
Periventricular
leucomalasia (PVL),
not described

Grade 34 IVH, not
described

Postnatal steroids, not
described

Broncho pulmonary
dysplasia (BPD), 02
requirement at 36
weeks

Sepsis, not described

Study details Participants Risk factors Methods Outcomes and Results Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
317215 n=7398 infants fit the inclusion criteria Periventricular Using data collected |Outcomes assessed at Based on the NICE
n=4761 infants survived until discharge or 120 days |leucomalasia (PVL) from 12 different 18-22 months of manual 2014
Full citation n=124 post-discharge deaths Grade 34 IVH centers of the National | corrected age: checklist for
n=858 infants lost to follow-up Postnatal steroids Institute of Child Variables included in the prognostic studies
Vohr,B.R,, n=118 infants with incomplete follow-up data Broncho pulmonary Health and Human model: epoch; gestational |and QUIPS.
Wright,L.L., n=3785 infants included in analysis (51% of the dysplasia (BPD) Development age group; birth weight; Participants: moder
Poole, W K., original sample, 79.5% of the ones who survived up | Sepsis Neonatal Research gender; small for ate risk of bias
McDonald,S.A., |to discharge or 120 days) Antenatal steroids Network in the US. gestational age; multiple No description of
Neurodevelopme births; surfactant; grades 3 |baseline sample

to 4 IVH; PVL,; sepsis;
oxygen requirement at 36
weeks; white vs. non-white
race; outborn vs. inborn
status ceasarean section
vs. vaginal delivery;
maternal education <12
years vs. >=12 years;
private health insurance vs.
public; conventional
ventiolation vs. none;
adjusted age at the time of
assessment; centre; and
the 4 interventions of
interest: antenatal steroids
(yes, no), high-frequency
ventilation vs. none; days to
regain birth weight, and
postnatal steroids (yes,
no).

PDI <70

No PVL: reference

PVL: Significantly increased
odds, AOR and 95% CI not
reported in numbers only in
a forest plot (Fig 2).

characteristics (only
of the ones who were
followed-up).
Attrition: moderate
risk of bias

Almost half (49%) of
original sample were
lost to follow-up, of
the ones surviving to
discharge 20.5%
were lost to follow-
up. These infants
(the 20.5%) were
more often outborn,
had had less
prenatal care, had
received less
antenatal steroids,
had had less
surfactant use, they
had higher birth
weight, less chronic
lung disease, lower
percentage of
multiple birth, fewer
days at the hospital,
fewer postnatal
steroids and fewer
days on a ventilator.
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vs. >=12 years; private

Study details Participants Risk factors Methods Outcomes and Results Comments
changes in Outborn Antenatal steroids, not | No grade 34 IVH: Prognostic factor
perinatal % {131 {117 (116 76 9.1 8.6 described reference measurement:
management of Grade 34 IVH: Significantly | moderate risk of bias
neurodevelopme Consarea increased odds, AOR and | Poor description of
ntal impairment . 95% ClI not reported in risk factors or their
at 18 to 22 ?/sectlon, 41.6 |68.8 146.0 |[73.9 |50.7 ||73.0 Outcome(s) numbers only in a forest measurements, the
months' ° ascertainment/meas |plot (Fig 2). publication refers to
corrected age of ures other publications
low gestation Birth No postnatal steroids: with more description
(22-26 weeks) weight, ||752.6|(858.4((750.4||857.7|(744.9(/860.2 Psychomotor reference (cannot be
and higher mean g Development Index Postnatal steroids: AOR accessed).
gestation (27-32 (PDI) <70, assessed | 1.99 (1.56-2.55) Outcome
weeks) o through Bayley Scales measurement: high
extremely low SGA, % |41 381133 ||37.2 4.7 135.3 of Infant Development | No BPD: reference risk of bias
birth weight II (BSID-I) oragross |BPD: Significantly MDI and PDI
infants (4'01- SLojrfactan 758 626 1799 |62 lls4.9 |ls7.8 motor assessment increased odds, AOR and agsessed through
1000 g birth t, % (not defined). 95% CI not reported in either BSID-I or
weight) who numbers only in a forest "neurologic
were cared forin | [|\vH plot (Fig 2). examination and
the National grades 3-([28.0 |[14.0 |[28.4 |[12.9 |[17.2 |j9.5 Statistical methods gross motor
Institute of Child | |4, o, No sepsis: reference assessment", thus,
Health and Multiple logistic Sepsis: Not significant, not the same for all
HUman regression. AOR and 95% CI not the participants.
Development PVL,% |73 |52 |88 |70 |6.2 |47 Variables included in | reported, only in a forest | Analysis and
Neonatal the model:I epoch; plot (Fig 2). reporting: moderate
Research 02 at 36 gestational age group; risk of bias
Network during 3 | |weeks, % 47.7 1302 1151.9 1133.8 |\54.3 |134.5 birth weight; gender; | No antenatal steroids: Statistical methods
epochs (1993- small for gestational | reference seem appropriate,
]ggé, 19(5351-997 Days on :gffg (Ttggitpger:érézsg 0 Q?S?St?,'z s(t)egcd)fi;:ls: AOR howetvef;, retporting of
,an - . u ) . .952-0. exact effec
1998). ltwas | [-Sruiaton (30.0 1165 1347 |[15.7135.2 [14.5 4 IVH; PVL; sepsis; estimates is limited.
hypothesized oxygen requirement at Overall quality:
that outcomes 36 weeks; white vs. moderate
would improvae | |Sepsis, %|[48.0 ([31.1 |45.1 |[29.4 ||43.4 |(28.1 non-white race;
over the 3 outborn vs. inborn
epochs. Multiple status ceasarean
births, % 18.3 (|20.9 [[17.2 |[19.1 ||24.0 ||25.6 section vs. Vagina|
delivery; maternal
Study dates education <12 years
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National Institute
of Child Health
and Human
Development
through
Cooprative
Agreements HD
27904, Brown
University; U10
HD27856,
Indiana
University; U10
HD27853,
Cincinnati
University; U10
HD27851,
Emory
University; U10
HD21364, Case
Western
University; U10
HD21373,
University of
Texas-
Houston; U10
HD21397, Miami
University; U10
HD21385,
Wayne State
University; U10
HD21415,

Inclusion criteria

Infants born prematurely at 22-32 weeks of gestation
with an extremely low birth weight (401-1000 g) who
were being cared for in 1 of the 12 centres of the
National Institute of Child Health and Human
Development Neonatal Research Network during
1993-1998. Deaths in the delivery room were
included.

Exclusion criteria

None reported.

high-frequency
ventilation vs. none;
days to regain birth
weight, and postnatal
steroids (yes, no).

Length of follow-up

18-22 months'
corrected age

Study details Participants Risk factors Methods Outcomes and Results Comments
1993-1998, Days in health insurance vs.
follow-up at 18 to| |\hospital, ([114.4|(86.0 ||109.8|(83.30(|108.7|[77.7 public; conventional
22 months of mean ventiolation vs. none;
corrected age. adjusted age at the
Coorecte time of assessment;
centre; and the 4
Source of d age, 19.4 |[19.6 ([19.3 (|19.4 ([19.6 [|19.9 interventions of
funding months interest: antenatal
steroids (yes, no),
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Study details Participants Risk factors Methods Outcomes and Results Comments

University of

Tennessee; U10

HD27880,

Stanford

University; U10

HD27881,

University of

New

Mexico; U10

HD27871, Yale

University,

and UO1

HD36790, RTI

International.

Refld Sample size Risk factors Setting Outcome(s) at age Limitations

434950 Total sample: n=169 GA National cohort in Assessed at 11 years Limitations
Extremely immature (EI) children born before 26 Sweden. Parent's report on child's Based on the NICE

Full citation completed weeks of gestation (n=83) behaviour: manual 2014
Controls (n=86) children with normal birth weight born Anxious/depressed checklist for

Farooqi, A., at term at the same hospital, of the same gender and Method(s) of Children born at <26 wks: | prognostic studies

Hagglof, B., nearest in birth date (7 days) to the extremely measurement for 2.56(1.06-6.18) and QUIPS.

Sedin, G., immature child. risk factor(s) Term control group: Participants: low

Gothefors, L., reference risk of bias

Serenius, F., Not reported how GA Attrition: low risk of

Mental health Characteristics was Withdrawn: bias (of the 89

and social measured/estimated. surviving extremely

competencies of |At 11 years of age, 13 El children (15%) had Children born at <26 immature children,

10-to 12-year- |neurosensory impairments, which included 1 of the wks: 2.9(1.27-6.63) 83 were included in

old children born |following conditions: CP for 5, severe visual Outcome(s) the analyses)

at23to 25 impairment (including unilateral or bilateral blindness) ascertainment/meas | Term control group: Prognostic factor

weeks of for 10, and sensorineural disability requiring a ures reference measurement: low

gestation inthe |hearing aid for 5. In the control group, the risk of bias

1990s: a corresponding rate was 2% (n=2; 1 child had CP, and For assessment of the | Somatic complaints: Outcome

Swedish national | 1 had severe visual impairment).25 Of the 86 El parents’ and teachers’ measurement: low

prospective children, 73 (85%) were in mainstream schools and perceptions of the risk of bias

follow-up study, |13 (15%) were receiving full-time special education. children’s behavior,
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Pediatrics, 120,
118-33, 2007

Countrylies

where the study

was carried out

Sweden

Study type

Nationally-
representative
population-
based cohort
study

Aim of the
study

investigate a
national cohort
of extremely
immature
children with
respect to
behavioral and
emotional
problems and
social
competencies,
from the
perspectives of
parents,
teachers, and
children
themselves.

The corresponding rates for the control group were
82 (95%) and 4 (5%). The overall prevalence of 1
major disability was 21% for the El children and 6%
for the control participants (n=2

7.03;P

.006).25 There
were no statistically significant differences between
the El and control participants regarding family
structure, maternal education, maternal mental health
risk index, SES, and family function

Inclusion criteria

Survivors of a national cohort of 247 consecutive,
live-born, extremely immature (<26 weeks of
gestation) infants born during the period from April
1990 through March 1992 in the whole of Sweden.

Exclusion criteria

None reported.

the parents completed
the Child Behavior
Checklist (CBCL) for
ages 4 to 18 years
and the teachers
completed the
analogous Teacher
Report Form (TRF).
Both forms include
118 items for scoring
particular
behavior/emotional
problems, plus 2
open-ended problem
items. The list
contains 118 items on
difficult behaviors, all
scored 0 (not true), 1
(somewhat or
sometimes true), or 2
(very true or often
true). Principal-
component analyses
reveal 8 sets of
behaviors: withdrawn,
somatic complaints,
anxious or
depressed, social
problems, thought
problems, attention
problems, delinquent
behavior, and
aggressive behavior.
Principal-factor
analyses of the 8
categories produce 2
broad groupings,
namely, internalizing,
derived from the sum
of the items in the first

Children born at <26 wks:

1.26(0.42-3.72)

Term control group:
reference

Social problems:

Children born at <26 wks:

1.92(0.79-4.63)

Term control group:
reference

Thought problems:

Children born at <26
wks: 1.78(0.71-4.5)

Term control group:
reference

Attention problems:

Children born at <26
wks: 3.46(1.40-8.54)

Term control group:
reference

Aggressive behaviour:

Children born at <26 wks:

0.99(0.36-2.73)

Term control group:
reference

Delinquent behaviour:

Confounders: low
risk of bias
Analysis and
Reporting: low risk
of bias

Overall quality: high
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study dates

Children born
between 1990
and 1992,
assessed at 11
years.

Source of
funding

The study was
supported by the
Oskarfonden
Foundation and
the Sven-
Jerrings Fond
Foundation.

3 sets, and
externalizing, derived
from the last 2
(delinquent behavior
and aggressive
behavior). The
remaining 3 categories
(social, thought, and
attention problems)
represent problems
that fit either broad
grouping. Respondent
s were asked to base
their answers on the
preceding 6 months.
For all TRF and CBCL
problem subscales,
scores above the 90th
percentile for the
control subjects of the
same gender were
classified as being in
the abnormal range.
The percentile
distribution of the total
CBCL problem scores
for our control group
was similar to that for
a Swedish reference
population.

Children completed a
self-report with a
depression self-rating
scale (DSRS).32 The
DSRS is an 18-item
self-report
questionnaire
composed of a
psychiatric symptom
checklist that

Children born at <26 wks:

0.87(0.31-2.49)

Term control group:
reference

Internalizing behaviours:

Children born at <26
wks: 3.35(1.38-8.11)

Term control group:
reference

Externalizing behaviours:

Children born at <26
wks: 0.76(0.22-2.61)

Term control group:
reference

Total problems:

Children born at <26
wks: 2.86(1.17-7.0)

Term control group:
reference

117



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

measures anxiety and
depression. The child
is asked to rate his or
her own situation
during the past month,
on a 3-point scale.
Scores of 2,1, and 0
refer to most of the
time, sometimes, and
never, respectively.
For the DSRS, scores
above the 90th
percentile for the
control subjects of the
same gender were
classified as being in
the abnormal range.

Statistical methods

Multivariate logistic
regression analyses
were also performed
to examine differences
in dichotomous
behavioral outcomes
between the groups.
Social risk score,
family function,
gender, maternal
mental health risk
score, and presence
of a chronic medical
condition were entered
as covariates.

Length of follow-up

Teacher's report on child's
behaviour:
Anxious/depressed:
Children born at <26

wks: 3.54(1.39-9.03)
Term control group:
reference

Withdrawn:

Children born at <26
wks: 3.15(1.25-8.0)
Term control group:
reference

Somatic complaints:

Children born at <26 wks:
3.94(1.37-11.32)

Term control group:
reference

Social problems:

Children born at <26 wks:
2.86(1.08—7.58)

Term control group:
reference

Thought problems:

Children born at <26
wks: 5.04(1.87-13.61)

Term control group:
reference

Attention problems:
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

11 years

Children born at <26
wks: 3.43(1.26-9.35)

Term control group:
reference

Aggressive behaviour:

Children born at <26
wks: 1.33(0.53-3.33)

Term control group:
reference

Delinquent behaviour:

Children born at <26 wks:

2.20(0.89-5.45)

Term control group:
reference

Internalizing behaviours:

Children born at <26
wks: 3.51(1.41-8.78)

Term control group:
reference

Externalizing behaviours:

Children born at <26
wks: 1.76(0.65—4.76)

Term control group:
reference

Total problems:
Children born at <26

wks: 3.1(1.19-8.07)

119



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details Participants Risk factors Methods Outcomes and Results Comments

Term control group:

reference

ORs (95% Cl) adjusted for

gender, socialrisk,

familyfunction, maternal

mental health risk score,

and presence of a chronic

medical condition.

Children's self-report

on depression self-rating

scale:

Term control: Reference

Children born at <26 wks:

OR 1.27 (9%% CIl 0.46—

3.54)
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
433188 n=1298 (of which n=53 born at 34-36 weeks of Gestational age (34-36 |National Institute of From 4 to 15 years of age |Based on the NICE

gestation, the rest at term) weeks vs 37-41 weeks). | Child Health and (full-term vs late-preterm): | manual 2014
Full citation Development Study of | External behaviours: No checklist for
Early Child Care and | significant difference prognostic studies

Gurka, M. J., Characteristics Youth Development, |between the groups over and QUIPS
LoCasale- 10 sites in the US, time. Participants: moder
Crouch, J., Full- |lLate- 1991-2007. Internal behaviours: No ate risk of bias
Blackman, J. A, term  ||preterm significant difference The exclusion criteria
Long-tem between the groups over in this study was very
cognition, time. tight, basically onl
achievement, Male sex, % 50.9 |56.6 hgalthy childr)én 01)‘/
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Study details Participants Risk factors Methods Outcomes and Results Comments
socioemotional, | [White race, % 76.4 |[77.4 Method(s) of Aggresive behaviours: No | healthy mothers
and behavioral measurement for significant difference were included.
development of risk factor(s) between the groups over Attrition: moderate
healthy late- Black race, % 127 |13.2 time. risk of bias
preterm infants, The gestational age Anxiety/depression: No At the final phase of
Archives of Hispanic race, % 5.9 7.6 was calculated based | significant difference the study (when the
pediatrics & on birth date and due | between the groups over children were 14-15
adolescent 5 date, as reported by  |time. years), 77% of the
medicine, 164, Other race, % S 1.9 the mother in the included children
525-32, 2010 hospital. were still enrolled.
Mother had health problems 452 Prognostic factor
. : o .
Countrylies during pregnancy, % 31.8 measurement:
where the study Outcome(s) moderate risk of bias
was carried out | [\/5ginal delivery, % 792 1793 ascertainment/meas GA was estimated
ures using due date (and
us birth date) obtained
Planned CS, % 9 1.9 Behavioural and from the mother, not
emotional problems: antenatal
Study type Emergency CS, % 117 [[18.9 externalising care/medical
behaviours; records.
Prospective internalising Outcome
cohort study Never breastfed, % 29.7 |34 behaviours: measurement: low
aggressive risk of bias
Breastfed 0-6 mo, % 421 ||40 behaviours; Confounding: low
Aim of the anxiety/depression, risk of bias
study Breastfed >6 mo, % 281 |26 asgessed wi_th the Analyg.is and
Child Behaviour reporting: moderate
To compare . Checklist (CBCL) risk of bias
healthy late- Mother did not smoke or completed by parents. Behavioural/emotion
preterm inbfants | |Stopped before pregnancy, ([81.1 |184.4 The CBCL has been al problems reported
with their full- % age-standardized on by graphs without
term large samples of numerical values for
counterparts Mother smoked during 5.3 6.7 children in the US and effect estimates and
from age 4 pregnancy but stopped, % ' ' abroad. Each of the confidence intervals.
through 15 years 118 problem items is
for numerous scored on a Likert Overall quality:
standard Mother smo(lfed throughout 106 ||8.9 scale based on the modera?e !
cognitive, pregnancy, % preceding 6 months.
achievement, Scores on each item
socioemotional are summed to give a
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Eunice Kennedy
Shriver National
Institute of Child
Health and
Development

(CES-D)

Maternal PPVT-R score 99.2 (|99.0

Inclusion criteria

Children born in 10 sites of the study in 1991. The
children were eligible if mother was age >18 years
and spoke English, the mother was healthy, the baby
was a singleton not given up for adoption, the family
lived within 1 hour of the research site and the
neighbourhood was sufficiently safe for researchers
to visit.

Exclusion criteria

Children born before 34 weeks of gestation or at 42-
43 weeks of gestation. Infants who had been in the
hospital for more than 7 days. Infants who and whose
mothers were seriously ill. Infants whose family
expected to move within 3 years, infants whose
family could not be reached after 3 contact attempts.
Infants born to mothers known to be addicted to
drugs or alcohol, having chromosomal or genetic
abnormality evident at birth that causes severe

Statistical methods

Linear mixed models
were used for
continuous variables.
The outcomes were
also modeled as
quadratic functions
across time (months),
including term status
(late preterm vs full
term) and its
interaction with both
time components
(linear and quadratic).
Thus, this model
allowed fro the
examination of either a
constant difference
across time between
the 2 groups or a
difference in the
trajectory across time.
Of primary interest
was the estimated

Study details Participants Risk factors Methods Outcomes and Results Comments
and behavioural | [Older sibling, % 559 |[50.9 raw total problem
outcomes. score, which is then
- converted to a T-score
Maternal education, y 14.3 14.3 (mean [SD]=50 [10])
Study dates Higher scores indicare
Maternal age, y 28.1 ||29.5 more behavioral and
1991-2007 emotional problems.
P Four of the scales in
rFaatlQ”y income-to-needs 3.4 3.6 the study were used in
Source of the study to examine
funding _ behavioural and
Maternal depression score 98 99 emotional functioning.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

developmental handicap or disfigurement (e.g. Down
syndrome and trisomy 18), possessing congenital
defect that causes severe developmental handicap or
disfigurement (e.g. spina bifida, orthopedic handicap,
cleft palate, congenital heart disease, deafness and
blindness), having cerebral palsy, having a congenital
infection (e.g. HIV, syphilis, rubella, herpes,
toxoplasmosis, and cytomegalovirus) and having
genetic or metabolic condition that causes significant
developmental handicap not evident in the perinatal
period (e.g. hypothyroidism and phenylketonuria).

difference between the
2 groups and its 95%
Cl. Other covariates
included in the model
were child race (white
vs nonwhite), maternal
age (in years),
maternal education (in
years), whether the
mother experiences
health problems
during the pregnancy,
delivery type (vaginal
Vs caesarean), mean
Home Observation for
Measurement of the
Environment scores
during the first 3 years
of life (a measure of
the quality of the home
environment), mean
maternal depression
scores (Center for
Epidemiological
Studies-Depression
Scales) during the first
3 years of the child's
life, and the mother's
verbal ability,
assessed using the
Peabody Picture
Vocabulary Test-
Revised.

Length of follow-up

From 4 to 15 years.
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outcomes at 8
years of age: a
nationwide
survey in Japan,
Archives of
Disease in
Childhood, 101,
338-43, 2016

Countrylies
where the study
was carried out

Japan

Study type

Prospective
cohort design

Aim of the
study

To analyse the
effect of different
preterm birth

:Vii' 3\/?(‘836 39-41 wks
(n=356)|(n=1287)||("=22635)
Male, % ||56.5 60.1 49.7
Multiple
birth, % 211 20.3 0.2
Multiparity, 59 56.2 47.8
% . .
Mean
matemal o1 5 307 |[30.1
age at
delivery, y
Maternal
education
university ([11.8 13.3 15.1
or higher,
%

GA was calculated in
weeks and obtained
from birth records.

Outcome(s)
ascertainment/meas
ures

Some questions of the
standardised and
validated version of
the Child Behaviour
Checklist 9CBCL) 4-
18 for Japan was
used. A total of 7
behavioural outcomes
were used, three
related to attention
problems: 1)
interrupting people, 2)
inability for the child to
wait his/her turn during
play, and 3) failure to
pay attention to the
surrounding area
when crossing a

Study details Participants Risk factors Methods Outcomes and Results Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
443759 n=34163 neonates born in Japan in 2001 Gestational age (<34 Longitudinal Survey of | Assessed at 8 years Limitations
of which weeks and 34-36 weeks |Babies in the 21st Attentional problems: Based on the NICE
Full citation n=356 born at <34 weeks vs 39-41 weeks) Century in Japan, Interrupting people manual 2014
n=1287 born at 34-36 weeks nationally 39-41 wks: Reference checklist for
Higa Diez, M., n=9885 born at 37-38 weeks representative data. 34-36 wks: OR 1.05 (0.93- |prognostic studies
Yorifuiji, T., n=22635 born at 39-41 weeks (reference population) 1.19) and QUIPS
Kado, Y., <34 wks: OR 1.10 (0.89- Participants: low
Sanada, S., Doi, Method(s) of 1.38) risk of bias
H., Preterm birth measurement for Attrition: moderate
and behavioural |Characteristics risk factor(s) Inability to wait his/her risk of bias

turn:

39-41 wks: Reference
34-36 wks: OR 1.28 (1.03-
1.59)

<34 wks: OR 1.72 (1.22-
2.43)

Failure to pay attention
crossing street:

39-41 wks: Reference
34-36 wks: OR 0.98 (0.85-
1.14)

<34 wks: OR 1.09 (0.84-
1.42)

Subjects who presented
adverse outcomes for all
attentional problems:
39-41 wks: Reference
34-36 wks: OR 1.43 (0.98-
2.09)

<34 wks: OR 2.21 (1.24-3
95)

Delinquent/aggressive
behaviours:

Lying

39-41 wks: Reference

The original study
cohort consisted of
53575 participants
but by 8 years, only
34163 remained
followed-up.
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: mod
erate risk of bias

Not clearly described
if CBCL was used as
such or adapted
somehow, they
report"...information
is related to some
questions of the
standardised and
validated version of
the CBCL 4-18 for
Japan".
Confounding: low
risk of bias

Analysis and
reporting: low risk of
bias
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%

Length of follow-up

8 years.

3.00)

Study details Participants Risk factors Methods Outcomes and Results Comments
categories on Maternal street; and four related | 34-36 wks: OR 1.10 (0.96-
behavioural education to 1.26) Overall quality:
g 40.7 42 42.6 i i .
outcomes. junior dehnqyent/agg@ssnve <34 wks: OR 1.15 (0.96- moderate
college, & behaviour: 1) lying, 2) |1.46)
destroying toys or
Study dates books, 3) hurting other | Destroying toys/books
Maternal people, and 4) causing | 39-41 wks: Reference
Children born in | [€ducation |,z 5 |45 5 40.6 disturbances in public. | 34-36 wks: OR 1.15 (0.95-
2001, assessed | |<= high . Binary outcomes for | 1.39)
at 8 years. school, % each were used. <34 wks: OR 1.46 (1.07-
Combined outcome for|1.99)
Paternal both attention and
Source of education delinquent/aggressive |Hurting other people
funding university ||34.3 37.5 37.5 behaviour was also 39-41 wks: Reference
or higher, used, defined as 34-36 wks: OR 1.08 (0.90-
Supported by % participants who 1.29)
Health and present adverse for all | <34 wks: OR 1.23 (0.90-
Labour Sciences Paternal attention or 1.69)
Research Grants ducati delinquent/aggressive
on Health eaucalion 452 ll144  |[15.8 behaviours. Disturbance in public
Research on junior o 39-41 wks: Reference
Children, Youth | |cOllge: % 34-36 wks: OR 1.20 (1.04-
and Families Statistical methods |1.38)
grant and by Paternal <34 wks: OR 1.14 (0.89-
Efficient education Multiple logistic 1.48
Operation of the | |<= high 478 44.5 4.1 regression, adjusting :
University grant. | [school, % for potential Subjects who presented
confounders. adverse outcomes for all
Mother Covar!ates included delinquent/aggressive
smoking, {|13.5 14.9 13.7 sex, singleton or not, |behaviours
% maternal age at 39-41 wks: Reference
deliverty, attainment of | 34-36 wks: OR 1.02 (0.63-
maternal education, 1.65)
Mother maternal smoking <34 wks: OR 1.46 (0.71-
working, (/53.9 53.2 55.8 habit.
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where the study
was carried out

Norway

n (%) or mean +- SD

Mother high education at delivery: 86 (47) vs 28 (34)
Mother age at delivery, y: 30 +5vs 30 £ 6

Boys: 105 (49) vs 76 (62)

Birth weight, g: 868 + 164 vs 861 £ 177

Gestational age, wk: 27 + 2 vs 26 + 2

Gestational age <28 wk: 161 (75) vs 98 (80)

Mental health
assessment was
based on 5
questionnaires, all
containing items
scored on a 3-point

Study details Participants Risk factors Methods Outcomes and Results Comments

Inclusion criteria

Neonates born in Japan in 2001 between 10 and 17

January and between 10 and 17 July.

Exclusion criteria

Participants with missing information on gestational

age, or those who were born after 41 weeks.

Participants who were lost to follow-up or those

without information on behavioural outcomes at 8

years of age.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
445954 N=216 extremely preterm/extremely low birth weight | Gestational age National cohort of Assessed at 11 years of |Based on the NICE

(EP/ELBW) children (born at <28 weeks of gestation extremely preterm or |age manual 2014
Full citation or with birth weight <1000 g) extremely LBW Autism spectrum disorder | checklist for

N=1767 reference children with parental reported children in Norway symptoms (ASSQ >=95th | prognostic studies
Fevang, S. K. E., | data and N=1880 reference children with teacher bornin 1999 and percentile) and QUIPS
Hysing, M., reported data 2000. Parent report Participants: low
Markestad, T., et Term: reference risk of bias
al.,, Mental EP/ELBW: OR 2.3 (1.4-3.8) | Attrition: high risk
Health in Characteristics Method(s) of Teacher report of bias 36% of the
Children Born measurement for Term: reference children eligible for
Extremely The proportion of fathers with high education was risk factor(s) EO/ELBW: OR 6.6 (4.3-10) |follow-up were lost to
Preterm Without |lower in the EP/ELBW than the reference group (42% Inattention symptoms follow-up.
Severe vs 52%, P = .009), but there were no significant Not reported. (SNAP-1V) Prognostic factor
Neurodevelopme | differences in proportions of mothers with high Parent report measurement: low
ntal Disabilities, |education (59% vs 54%, P =.2) or proportion of boys Term: reference risk of bias
Pediatrics, 2016 |(49% vs 47%, P = .6, respectively). Characteristics Outcome(s) EP/ELBE: OR 4.8 (3.2-7.6) |Outcome

Assess ascertainment/meas | Teacher report measurement: low
Countrylies ed vs Not Assessed ures Term: reference risk of bias

EP/ELBE: OR 5.6 (3.6-8.7)
Hyperactivity/impulsivity
symptoms (SNAP-V)
Parent report

Term: reference

EP/ELBE: OR 3.3 (2.1-5.2)
Teacher report

Confounding: high
risk of bias The
models only adjusted
for paternal
educational
attainment, because
it was the only
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study type

National
prospective
cohort study

Aim of the
study

To describe the
prevalence and
gender
characteristics of
mental health
problems in
extremely
preterm/extremel
y low birth
weight
(EP/ELBW)
children without
intellectual
disabilities,
blindness,
deafness, or
severe cerebral
palsy compared
with a reference
group at 11
years of age.

Study dates

Children born in
1999 and 2000,
followed up at 11
years of age.

Small for gestational age: 42 (19) vs 19 (16)
Prenatal steroids: 152 (70) vs 82 (67)
Preeclampsia: 55 (26) vs 29 (24)

Cesarean delivery: 149 (69) vs 74 (61)

Multiple births: 52 (24) vs 24 (20)
Bronchopulmonary dysplasiae: 105 (49) vs 44 (36)
Necrotizing enterocolitis (proven or suspected): 11
(5)vs 2 (2)

Normal cerebral ultrasound: 144 (67) vs 89 (73)
No retinopathy of prematurity: 161 (75) vs 77 (64)
No NDD at 5 y of age: 93 (51) vs 42 (45)

Minor NDD at 5 y of age: 83 (46) vs 41 (45)
Moderate NDD at 5 y of age: 6 (3) va 9 (10)
Ambulatory CP: 7 (3) vs 9 (7)

SDQ total difficulties at 5 y: 52 (32) vs 28 (40)

Inclusion criteria

All extremely preterm/extremely LBW children born in
Norway in 1999 and 2000.

Exclusion criteria

Children who at 5 years had an 1Q <70,
nonambulatory CP (class 4 or 5 on the Gross Motor
Function Classification for CP), deafness, or
blindness were excluded.

scale. The Screen for
Child Anxiety Related
Emotional Disorders
(SCARED) and the
Symptoms of
Obsessive-
Compulsive Disorder
questionnaires were
completed by parents,
and the other
questionnaires by both
parents and teachers.
A scale score 295th
percentile for the
reference group was
classified as a high
score for all the
questionnaires except
for the Strengths and
Difficulties
Questionnaire (SDQ),
for which the total
difficulties score 290th
percentile (TDS90) is
accepted as a high
score.

The Autism Spectrum
Screening
Questionnaire (ASSQ)
consists of 27 items
reflecting symptoms of
ASD, for example,
social interaction,
communication,
restricted and
repetitive behavior,
motor clumsiness, and
tics.

The Swanson, Noland,
and Pelham

Term:reference
EP/ELBW:OR 2.7 (1.64.6)
Anxiety symptoms
(SCARED)

Parent report

Term: reference

EP/ELBW: OR 2.3 (1.4-3.7)

OCD symptoms
Parent report

Term: reference
EP/ELBW:OR 2.6 (1.64.3)
SDQ total difficulties
Parent report

Term: reference

EP/ELBW: OR 3.1 (2.14.6)
Teacher report

Term: reference
EP/ELBW:OR 4.0 (2.7-
5.8)

Adjusted for father’s
educational status.

variable that was
significantly different
between the groups.
However, other
potentially important
confounders should
have been
considered. They do
not report the
sociodemopgrahic
characteristic for the
reference group.
Analysis and
reporting: Low risk
of bias

Overall quality: low
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Source of
funding

The study was
funded by the
University of
Bergen, Per
Risteigens
Foundation,
Nasjonalt
Kompetansesent
er for AD/HD,
Tourettes
Syndrom og
Narkolepsi,
Johan Ludwig
Mowinckel
Foundation,
Renée og Bredo
Grimegaard’s
Foundation, and
Eckboes
Foundation.

Questionnaire,
Revision IV (SNAP-IV)
is a screening tool for
ADHD. It contains 9
items on inattention
and 9 items on
hyperactivity/impulsivit
y that correspond to
the Diagnostic and
Statistical Manual of
Mental Disorders,
Fourth Edition criteria
for ADHD.

A 5-item parental
version of SCARED to
assess anxiety
symptoms.

Five unvalidated OCD
questions derived from
the Diagnostic and
Statistical Manual of
Mental Disorders,
Fourth Edition and
International
Classification of
Diseases, 10th Edition
guidelines were used.
They have been
recommended to
identify symptoms of
OCD.

The SDQ is a general
behavioral screening
questionnaire
consisting of 20 items
regarding emotional,
peer, conduct, and
hyperactivity/
inattention problems.
These items are
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Emergence of
Delayed Social
Competence in
Infants Born Late
and Moderately
Preterm, Journal
of

assessment. There was no statistical difference
between the groups in ethnicity, maternal age, SES
index.

Inclusion criteria

study period.

Method(s) of
measurement for
risk factor(s)

Study details Participants Risk factors Methods Outcomes and Results Comments

collapsed to form the

total difficulties score.

Statistical methods

Logistic regression

analysis, adjusting for

fathers’ educational

levels, since this factor

was significantly

different between the

2 groups.

Length of follow-up

11 years
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
433234 n=625 late and moderately preterm (LMPT, 32-36 Gestational age Geographically At 2 years corrected age |Based on the NICE

weeks) Ethnicity defined region of the | Behaviour problem manual 2014
Full citation n=760 term controls SES East Midlands of Term: reference checklist for
Maternal substance England, study called |32-36 weeks: RR 1.13 (0.8- | prognostic studies

Johnson, S., abuse the Late And 1.42) and QUIPS
Matthews, R., Characteristics Antenatal steroids Moderately preterm Delayed competence Participants: low
Draper, E. S,, Multiple pregnancy Birth Study (LAMBS). |Term: reference risk of bias
Field, D. J., Compared with term-born controls, LMPT infants SGA Births within this 32-36 weeks: RR 1.28 Attrition: high risk of
Manktelow, B. were more likely to be born small for gestational age |Sex region were derived (1.03-1.58) bias
N., Marlow, N., |(SGA) and to be multiple births. LMPT infants were from 4 large maternity |Problem or delay 44% of the children
Smith, L. K., also more likely to have cognitive impairment at 2 hospitals, a midwifery- | Term: reference eligible for follow-up
Boyle, E. M., years corrected age. There were no significant led birthing unit, and | 32-36 weeks: RR 1.17 were lost to follow-
Early between-group differences in infants’ sex and age at home births during the |(1.00-1.38) up.

Problem and delay

Term: reference

32-36 weeks: RR 1.34
(0.91-1.97)

Adjusted for age, sex, SES-
index category, SGA, infant
cognitive impairment.

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Developmental &
Behavioral
Pediatrics, 36,
690-9, 2015

Countrylies
where the study
was carried out

UK

Study type

Prospective
population-
based cohort
study

Aim of the
study

To assess
behavioral
outcomes and
social
competence at 2
years of age in
infants born late
and moderately
preterm (LMPT;
32-36 wk
gestation).

Study dates

Children born
2009-2010,

All babies born late and moderately preterm from
September 1, 2009 to December 31, 2010 within a
geographically defined region of the East Midlands of
England.

Exclusion criteria
Infants with major structural or chromosomal

congenital anomalies were recruited but were
excluded from the present analyses.

Data about obstetric
factors and pre-
pregnancy health
conditions were
collected by research
midwives from
mothers’ medical
notes, and data
relating to infants’
neonatal course were
obtained from their
medical notes at
discharge from
hospital using
standard clinical
record forms and
following a study data
extraction manual. All
forms were checked
by a consultant
neonatologist (EB)
and any missing data
or queries verified
against the medical
notes and amended
as necessary. Mothers
participated in a
semistructured
interview after birth to
obtain
sociodemographic
data (SES index).

Outcome(s)
ascertainment/meas
ures

At 2 years corrected
age, parents were

Delayed socioemotional
competence

Ethnicity

White: reference
Non-white: RR 1.68 (1.26-
2.24)

SES-index

Low risk: reference
Medium risk: RR 1.60
(1.14-2.24)

High risk: RR 1.98 (1.41-
2.75)

Matemal substance abuse
Non-drug user: reference
Recreational drugs use
during pregnancy: RR 1.70
(1.03-2.82)

Antenatal steroids
Antenatal steroids not
given: reference

Antenatal steroid given: NS
Sex

Female: reference

Male: RR 1.27 0.96-1.67)
Gestational age 36 wks:
reference

35 wks: RR 0.89 (0.64-
1.23)

34 wks: RR 0.80 (0.53-
1.19)

32-33 wks: RR 0.97 (0.65-
1.45)

Multiple pregnancy
Singleton: reference
Multiple pregnancy: NS
SGA

AGA: reference

SGA: NS

Variables that were
significant (p<.05) in

Confounding: low
risk of bias

Analysis and
reporting: moderate
risk of bias

Not clearly reported
which variables were
in the final model.
Overall quality: low
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

follow-up at 2
years corrected
age

Source of
funding

National Institute
for Health
Research
(NIHR) under its
Programme
Grants for
Applied
Research
(PGfAR)
Programme
(Grant
Reference
Number RP-PG-
0407-10029).
The views
expressed are
those of the
author(s) and not
necessarily
those of the
National Health
Service (NHS),
the NIHR or the
Department of
Health. N.
Marlow receives
a proportion of
funding from the
Department of
Health’s NIHR
Biomedical
Research

asked to complete a
study questionnaire
that comprised a
series of parent report
measures to assess
children’s
developmental and
behavioral outcomes.
To assess behavioral
outcomes, parents
completed the Brief
Infant Toddler Social
Emotional
Assessment
(BITSEA). This 42-
item questionnaire
comprises 2 scales to
assess behavior
problems and social
competence and has
previously been
shown to have
excellent test-retest
reliability, interrater
reliability and
predictive validity for
psychiatric disorders
at school age in both
term and preterm
populations. The
BITSEA “problem
scale” comprises 31
items that -ssess
behavior problems in
the areas of
externalizing
problems, internalizing
difficulties,
dysregulation,
maladaptive

univariable analyses were
all entered into the model.
Variables that were not
significant in this model
were dropped in turn until
only those variables
significant at p <.05 were
included in the final model.
Variables that had been
dropped were entered back
into this final model one at a
time to assess their
significance.
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Centres funding
scheme at
UCLH/UCL.

behaviors, and
atypical behaviors.
Individual item scores
are summed to
provide a total
problem scale score
with higher scores
indicating greater
problems. Using the
published age- and
sexspecific norm-
referenced cutoffs,
infants were identified
as having behavior
problems if they
scored >25th
percentile of the
BITSEA
standardization
sample. The BITSEA
“competence scale”
comprises 11 items
that assess areas of
attention, compliance,
mastery motivation,
prosocial peer
relations, empathy,
imitation/play skills,
and social relatedness
and is designed to
identify children who
have delays or deficits
in the acquisition of
social-emotional
competencies
(irrespective of
whether behavior
problems are present).
Individual item scores
were summed to
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

provide a total
competence score
with lower scores
indicating poorer
social competence.
Infants were identified
as having delayed
social competence if
their total competence
score was <15th
percentile of children
of the same age and
sex in the BITSEA
standardization
sample.

Statistical methods

Prevalence of
behaviour problems
and delayed social
competence was
compared between
LMPT and term-born
infants using Poisson
regression with
differences quantified
using relative risks
(RRs) with 95%
confidence intervals.
Adjusting for sex, age
(month of corrected
age), SES-Index
category and SGA
status and cognitive
impairment at 2 years.
Variables that were
significant (p<.05) in
univariable analyses
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Eating difficulties
in children born
late and
moderately
preterm at 2 y of

2 y of age, LMPT infants were also at increased risk
of cognitive impairment (5.4% compared with 2.6%),
behavioral problems (20.4% compared with 17.2%),
and delayed social competence (25.6% compared
with 17.9%). There were no significant differences

centers, a midwifery-
led birthing unit, and at
home.

Study details Participants Risk factors Methods Outcomes and Results Comments

were all entered into

the model. Variables

that were not

significant in this

model were dropped

in turn until only those

variables significant at

p <.05 were included

in the final model.

Variables that had

been dropped were

entered back into this

final model one at a

time to assess their

significance.

Length of follow-up

2 years (corrected

age)
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
433537 N=628 late and moderately preterm (LMPT) children | Gestational age The Late and Assessed at 2 years Based on the NICE

(32-36 weeks) SGA Moderately Preterm corrected age manual 2014

Full citation N=759 term controls (>=37 weeks) SES Birth Study (LAMBS) | Total feeding problems checklist for

study took place ina | Gestational age prognostic studies
Johnson, S., geographically defined | Term: reference and QUIPS
Matthews, R., Characteristics region of the East 32-36 wks: RR 1.44 (1.01- |Participants: low
Draper, E. S, Midlands of England |2.03) risk of bias
Field, D.J., LMPT infants were significantly more likely to be born from September 2009 | SES-index Attrition: high risk of
Manktelow, B. SGA than were termborn controls (10.7% compared through December Low risk: reference bias
N., Marlow, N., |with 4.0%) and to have received mechanical 2010. This comprised | Medium risk: NS in More than 40% of
Smith, L. K,, ventilation (8.8% compared with 0.7%) and infants delivered at4 |univariate analysis the children eligible
Boyle, E. M., nasogastric feeding (31.8% compared with 1.5%). At large maternity High risk: NS in univariate |for follow-up were

analysis

SGA

AGA: reference

SGA: RR 1.57 (0.99-2.49)

lost to follow-up.
Prognostic factor
measurement: low
risk of bias
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based cohort
study, American
Journal of
Clinical Nutrition,
103, 406-14,
2016

Countrylies
where the study
was carried out

UK

Study type

Prospective
population-
based cohort
study

Aim of the
study

The aims were
to assess the
prevalence of
eating difficulties
in infants born
LMPT at2y
corrected age
and to explore
the impact of
neonatal and
neurodevelopme
ntal factors.

Inclusion criteria

All infants born LMPT (32+0-36+6 wk) to mothers
resident in a geographically defined region of the
East Midlands of England from September 2009
through December 2010 were invited to participate in
the Late and Moderately Preterm Birth Study.

Exclusion criteria

Infants with major structural or chromosomal
congenital anomalies, including cardiovascular
malformations, and neurosensory impairment were
excluded from the analyses.

Information about
mothers’
sociodemographic
status was obtained
via a semistructured
postnatal interview
conducted by research
midwives. Obstetric
and neonatal data
were collected from
mothers’ and infants’
medical notes,
respectively, at
discharge from the
hospital. SGA was
classified by using
birth weight less than
the third percentile for
sex and gestation by
using customized
antenatal growth
charts.

Outcome(s)
ascertainment/meas
ures

At 2 y corrected age,
parents were asked to
complete a
questionnaire
comprising measures
to assess infants’
eating behavior,
cognitive

Study details Participants Risk factors Methods Outcomes and Results Comments

age: a between mothers of infants born LMPTand those of Method(s) of Refusal/picky eating Outcome
prospective infants born at term. measurement for Term: reference measurement: low
population- risk factor(s) 32-36 wks: RR 1.30 (0.84- |risk of bias

1.98)

Oral motor problems

Term: reference

32-36 wks: RR 1.65 (1.05-
2.58)

Oral hypersensitivity

Term: reference

32-36 wks: RR 1.22 (0.69-
2.13)

Eating behaviour problems
Term: reference

32-36 wks: RR 0.88 (0.53-
1.45)

The analyses between term
and LMPT group were
adjusted for sex, SGA, SES
index score, and
nasogastric tube feeding >2
weeks. The analyses within
the LMPT group included
the following variables:
behaviour problems,
delayed social competence,
SGA and nasogastric tube
feeding.

Confounding: mode
rate risk of bias

The covariables
included in the
analyses within the
LMPT group
potentially lack some
important
confounders (e.g.
sex, maternal age,
SES).

Analysis and
reporting: moderate
risk of bias

Not clearly reported
why e.g. sex of the
child was not
analysed in the
multiple variable
mode, even though it
is significant in the
univariate analysis.

Overall quality: low
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Study dates

Children born
between
September 2009
and December
2010, follow-up
at 2 years
corrected age.

Source of
funding

Supported by the
National Institute
for Health
Research under
its Programme
Grants for
Applied
Research
(PGfAR)
program (grant
RP-PG-
040710029).

development, behavior
and emotional
problems, and
neurosensory
impairment.

A validated eating
behavior questionnaire
(4) was used to
assess the presence
of eating difficulties in
the 4 domains of
refusal/picky eating
(e.g., poor appetite,
food refusal, selective
eating), oral motor
problems (e.g.,
problems biting,
chewing, or
swallowing; gagging;
or choking on food),
oral hypersensitivity
(e.g., aversion to
being touched around
the mouth or having
things put in the
mouth), and eating
behavior problems
(e.g., has tantrums or
makes a mess during
meals). For each of 17
items, parents were
asked to state whether
their child exhibited
the problem behavior
never, occasionally, or
often. Each item was
scored 0, 1, or 2,
respectively, from
which a total eating
difficulties score was
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

computed (range: 0—
34) and 4 subscale
scores for
refusal/picky eating (7
items; range: 0—14),
oral motor problems (5
items; range: 0—10),
oral hypersensitivity (2
items; range: 0-4),
and eating behavior
problems (3 items;
range: 0—6); for all
scales, higher scores
indicate greater
problems. >90th
percentile of the term
control group were
used to identify
children with clinically
significant eating
difficulties.

Statistical methods

Among LMPT infants,
Poisson regression
was used to explore
factors associated with
eating difficulties at 2
y. Between-group
differences in total
feeding difficulties
between term and
LMPT infants were
then adjusted for the
following: sex, SGA,
SES, and prolonged
nasogastric tube
feeding.
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Hornman, J, de
Winter, AF,
Kerstjens, JM,
Bos, AF,
Reijneveld, SA,
Emotional and
Behavioral
Problems of
Preterm and
Full-Term
Children at
School Entry,
Pediatrics, 137,
2016

Countrylies
where the study
was carried out

Netherlands

Study type

Population-
based cohort
study
(LOLLIPOP)

n=389 tem children as comparisons

Characteristics

Preterm ||Term

(n=1054) |(|(n=389)
GA, median 33 (30- |40 (39-
(IQR) 35) 40)
Boy, % 54.6 47.6
SGA, % 14.2 6.7
Smoking during 19.3 11.9
pregnancy, % ' )
Twin, % 27.4 1.3
Multiparity, % 299 62.9
J-parent family, 6.3 51
%o

Netherlands in 2002
and 2003.

Method(s) of
measurement for
risk factor(s)

Gestational age on
>95% of the cases
was based on early
ultrasound
measurements and
measured in
completed weeks. In
the remaining cases,
only clinical estimates
based on last
menstrual date were
available, these were
checked against
clinical estimates of
GA after birth.

Outcome(s)
ascertainment/meas
ures

Study details Participants Risk factors Methods Outcomes and Results Comments
Length of follow-up
2 years (corrected
age)
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
451626 n=1054 preterm children Gestational age A population-based At age 4 and 5 years Based on the NICE
(n=653 moderately preterm children [32-35 weeks] cohort of preterm Total emotional/behavioural | manual 2014
Full citation n=401 early preterm children [25-31 weeks]) babies born in the problems (CBCL >=84th checklist for

percentile)

Emerging problems (normal
score at 4 y, abnormal at 5
y)

Term: Reference

<36 weeks: OR 1.58 (0.71-
3.49)

32-35 weeks: OR 142
(0.62-3.27)

25-31 weeks: OR 1.88
(0.784.52)

Resolving problems
(abnormal score at4 vy,
normal score at 5 y)

Term: Reference

<36 weeks: OR 2.71 (1.43-
5.15)

32-35 weeks: OR 3.10
(1.61-5.96)

25-31 weeks: OR 1.94
(0.924.12)

Persistent problems
(abnormal score at both 4
and 5y)

Term: Reference

<36 weeks: OR 2.02 (1.07-
3.81)

prognostic studies
and QUIPS.
Participants: low
risk of bias
Attrition: High risk of
bias

The preterm sample
included 1443
children, out of the
3300+ original
sample (less than
half).

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias
Analysis and
reporting: low risk of
bias

Overall: moderate
quality
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Aim of the
study

To assess
individual
stability of
emotional and
behavioural
problems in
preterm
compared with
term children
first before
school entry and
again 1 year
after school
entry, and
variation in
stability within
the preterm
group.

Study dates

Children in 2002-
2003, follow-up
atages 4 and 5
years.

Source of
funding

The research
foundation of
Beatrix
Children's

Low education
level of both 16.1 11.9
parents, %

Low education

level mother, % 255 222

Low education

level father, % 29.2 25.3

Non-Dutch birth

country of
parent or child, 83 4.7

%

Inclusion criteria

Children born at <36 weeks of gestation in 2002 and
2003.

Exclusion criteria

Children with major congenital malformations,
congenital infections, or syndromes, children with
unclear or missing GA, children lost to follow-up or
other reasons.

Emotional and
behavioural problems
were assessed with
the validated Dutch
version of the Child
Behaviour Checklist
(CBCL), applicable for
ages 1.5-5 years. The
CBCL consists of 99
problem items, each
item can be rated by
the parents as not true
(0),
somewhat/sometimes
true (1), or very/often
true (2). From these
ratings, the total,
internalising, and
externalising

problem scales were
constructed. >=84th
percentile of the scale
was considered
subclinical or clinical.
The dichotomised
CBCL outcomes at
ages 4 and 5 years
were combined,
resulting in 4
categories:
consistently normal
(normal score at both
4 and 5 years),
emerging problems
(normal score at 4
years, abnormal score
at 5 years), resolving
problems (abnormal
score at 4 years,
normal score at 5

32-35 weeks: OR 1.93
(0.99-3.74)
25-31 weeks: OR 2.17
(1.074.41)

Internalising problems
Emerging problems (normal
score at4 y, abnormal at 5
y)

Term: Reference

<36 weeks: OR 1.23 (0.72-
2.09)

32-35 weeks: OR 1.17
(0.67-2.05)

25-31 weeks: OR 1.34
(0.73-2.49)

Resolving problems
(abnormal score at4 vy,
normal score at 5 y)

Term: Reference

<36 weeks: OR 2.18 (1.16-
4.09)

32-35 weeks: OR 2.16
(1.134.15)

25-31 weeks: OR 2.22
(1.094.51)

Persistent problems
(abnormal score at both 4
and 5y)

Term: Reference

<36 weeks: OR 2.04 (1.21-
3.45)

32-35 weeks: OR 1.90
(1.10-3.29)

25-31 weeks: OR 2.31
(1.28-4.17)

Externalising problems
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Hospital, the
Cornelia
Foundation for
the Handicapped
Child, The A.
Bulk Preventive
Child Health
Care Research
Fund, the Dutch
Brain
Foundation, and
an unrestricted
research grant
from
FrieslandCampi
na, Friso Infant
Nutrition,
Abbvie, and
Pfizer Europe.

years), and persistent
problems (abnormal
score at both 4 and 5
years).

Statistical methods

Odds ratios were
computed to assess
the risk of persistent,
emerging and
resolving problems.
The multivariable
model adjusted for
gender, SGA, smoking
during pregnancy,
being part of a multiple
pregnancy, multiparity,
low education level of
parents, and 1-parent
family.

Length of follow-up

4 and 5 years.

Emerging problems (normal
score at 4 y, abnormal at 5
y)

Term: Reference

<36 weeks: OR 2.54 (1.21-
5.32)

32-35 weeks: OR 2.63
(1.23-5.63)

25-31 weeks: OR 2.37
(1.03-547)

Resolving problems
(abnormal score at4 vy,
normal score at 5 y)

Term: Reference

<36 weeks: OR 1.59 (0.90-
2.81)

32-35 weeks: OR 1.85
(1.03-3.32)

25-31 weeks: OR 1.07
(0.53-2.17)

Persistent problems
(abnormal score at both 4
and 5y)

Term: Reference

<36 weeks: OR 2.25 (1.26-
4.03)

32-35 weeks: OR 2.31
(1.264.23)

25-31 weeks: OR 2.14
(1.104.15)

All analyses adjusted for
gender, SGA, smoking
during pregnancy, being
part of a multiple
pregnancy, multiparity, low
education level of parents,
and 1-parent family.
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weeks of
gestation, PLoS
ONE, 11 (3) (no
pagination),
2016

Countrylies
where the study
was carried out

Sweden

Study type
Regional cohort
study

Aim of the
study

To assess the
cognitive and

Low income: 40 (27)

Social risk, any (n, %): 50 (37.9)
Neonatal characteristics

Gestational age (n)

23 wks GA: 16

24 wks GA: 42

25 wks GA: 74

Female (n, %):72 (54.5)

Birth weight (mean, SD, g): 718 (129)
Multiple birth (n,%): 23 (17.4)

SGA (n, %): 21 (15.9)

Antenatal steroids, any (n,%): 92 (69.7)

Major neurosensory impairment at 12 years (n, %):

17 (12.9)

Inclusion criteria

Surviving infants born at 23-25 weeks of gestation

Exclusion criteria

Not reported

risk factor(s)

Not reported

Outcome(s)
ascertainment/meas
ures

Participants were seen
for half-day session by
trained psychologists
Executive function
(cognitive function and
behavioural

function) was
measured using the
following tests:
Wechsler Intelligence
Scale for Children
(WISC-III-R) to assess
general intelligence
(full scale 1Q),
cognitive assessment

Study details Participants Risk factors Methods Outcomes and Results Comments

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

474264 N=134 extremely preterm infants (<26 weeks of GA Two university At 10 to 15 years Based on NICE
gestation) hospitals of Uppsala | Executive function (EPT manual 2014

Full citation N=103 term infants and Umea (perinatal | (23-25 wks GA) vs control, |checklistfor

referral centres) in the |in total population, scoring | prognostic studies

Farooqi, A., northern region of <-2SD on WISC-lII-R) and QUIPS.

Adamsson, M., |Characteristics Sweden, with NICU Verbal working memory

Serenius, F., serving the Uppsala | (digit span): aOR 12.8 Participants: low

Hagglof, B., Maternal characteristics region and the (95%CI 3-56) risk of bias

Executive Maternal age (mean years, SD): 29.9 (5.3) northern region of Non-verbal memory Attrition: moderate

functioning and | Maternal education (n, %): Sweden (coding): aOR 10.0 (95%CI |risk of bias

learning skills of | <9 years: 18 (13.6) 2.9-35.0) Of the whole

adolescent 10-12 years: 68 (51.5) Spatial conceptualisation population of 261

childrenborn at |>12 years: 46 (34.8) Method(s) of (block design): aOR 18.0 infants,

fewer than 26 Family income (n, %) measurement for (95%CI 4-77) only 132 were

Visual reasoning (picture
arrangement): aOR 4.7
(95%ClI 1.8-12.7)
Planning ability (Tower
test): aOR 26.0 (95%CI 3.4-
192)

Executive function (EPT
(23-25 wks GA) vs control,
in those children who did
not have NSI and had FSIQ
>70) (scoring <-2SD on
WISC-HII-R)

Verbal working memory
(digit span): aOR 3.6
(95%C10.7-19)
Non-verbal memory
(coding): aOR 5.5 (95%Cl
1.1-27)

Memory, attention,
distractibility (Arithmetic):
aOR 7.9 (95%Cl 1.7-37)
Visual reasoning (picture
arrangement): aOR 2.1
(95%C1 0.6-7.3)

available for follow-
up (49.4% lost to
follow-up).
Prognostic factor
measurement: mod
erate risk of bias (not
reported how GA
was assessed in the
study)

Outcome
measurement: low
risk of bias
Confounding: low
risk of bias

Analysis and
reporting: low risk of
bias

Overall quality: low
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

behavioural
aspects of
executive
functioning and
learning skills in
extremely
preterm children
compared with
term control
children aged 10
to 15 years

Study dates

Children born in
1992-1998,

assessed at 10
to 15 years age

Source of
funding

ALF
Vasterbotten
Umea University
Vastebotten
county council

(inhibition, working
memory and shifting
strategy)

Tower test of Delis-
Kaplan Executive
Function Scale (D-
KEFS) was used to
visual attention and
visual spatial skills
(spatial planning, rule
learning, Inhibition,
establishing and
maintaining cognitive
set/problem solving)
Five to Fifteen (FTF)
was used to assess
attention,
hyperactivity/impulsivit
y, hypoactivity,
planning/organisation,
and working

memory. The
domains of the parent
and teacher FTF were
collapsed into a
primary Executive
Function Composite
Score (EFCS) domain)
FTF was used to
assess learning skills
(teacher and parent
reported) in school
subjects (maths,
reading and writing, as
well as coping in
learning). Impairment
s in the individual
domains of executive
function and learning
skills were defined as

Planning ability (Tower
test): P 0.007

Spatial conceptualisation
(block design): P <0.001
Executive function:
Behavioural assessment
(EPT (23-25 wks GA) vs
control, in total population,
scoring >2SD above mean
on FTF)

Executive function
composite score (parent):
aOR 16.1 (95%Cl 2.1-
122.1)

Executive function
composite score (teacher):
aOR 5.7 (95%Cl 2.1-15.4)
Attention (parent): aOR
13.5 (95%CI 1.8-104.0)
Attention (teacher): aOR
5.6 (95%CIl 2.2-14.0)
Hyperactivity/impulsivity
(parent): P <0.001
Hyperactivity/impulsivity
(teacher): aOR 2.6 (95%CI
0.95-67.0)

Hypoactivity (parent): aOR
4.4 (95%Cl 1.2-15.7)
Hypoactivity (teacher): aOR
5.0 (95%CI 1.8-13.8)
Planning/organisation
(parent): aOR 4.6 (95%Cl
1.9-10.9)
Planning/organisation
(teacher): aOR 8.6 (95%Cl
2.9-25.4)

Working memory (parent):
aOR 5.6 (95%Cl 1.9-16.8)
Working memory (teacher:
aOR 9.6 (95%CI 3.3-28.6)

142



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

2 SD (>95th
percentile) greater
than the normative
mean in the parent
FTF or 2SD above the
mean z scores for
controls in the teacher
FTF, corresponding to
significant difficulties

Statistical methods

Multivariate logistic
regression analyses
were carried out to
examine differences in
the categorical
outcomes between the
groups after making
adjustments for
important explanatory
variables including
sex, composite social
risk, and mother's
country of origin. P
values <0.05 were
considered significant.

Length of follow-up

10 to 15 years

Executive function:
Behavioural

assessment (EPT (23-25
wks GA) vs control, in those

children who did not have
NSI and had FSIQ>70,
scoring >2SD above mean
on FTF)

Executive function
composite score (parent):
P=0.003

Executive function
composite score (teacher):
aOR 5.8 (95%Cl 1.6-21.1)
Attention (parent): P= 0.002
Attention (teacher): aOR
4.2 (95%Cl 1.5-11.9)
Hyperactivity/impulsivity
(parent): P=0.007
Hyperactivity/impulsivity
(teacher): aOR 1.8 (95%CI
0.85-6.0), P=0.35
Hypoactivity (parent):

aOR 10.7 (95%Cl 1.3-89.9)
Hypoactivity (teacher):
aOR 6.3 (95%Cl 1.8-22.4)
Planning/organisation
(parent): aOR 3.3 (95%CI
1.2-96)
Planning/organisation
(teacher): aOR 6.7 (95%CI
1.8-24.2)

Working memory (parent):
aOR 10.2 (95%Cl 1.3-83.2)
Working memory (teacher):
aOR 9.9 (95%Cl 2.1-45.0)
Executive function:
Learning skills (EPT (23-25
wks GA) vs control, in those
children who did not have
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

NSI and had FSIQ >70,
scoring >28D on FTF)
Reading/writing (parent):
aOR 12.5 (95%Cl 1.6-99.1)
Reading/writing (teacher):
aOR 3.6 (95%Cl 1.3-9.7)
Mathematics (parent): aOR
21.4 (95%Cl 2.8-165.2)
Mathematics (teacher):
aOR 8.8 (95%Cl 3.5-22.2)
General learning (parent): P
<0.001

General learning (teacher):
aOR 18.2 (95%Cl 2.3-
142.6)

Coping in learning (parent):
aOR 15.0 (95%Cl 2.0-117)
Coping in learning
(teacher): aOR 6.3 (95%Cl
2.3-17.6)

Ref Id
476772
Full citation

Sullivan, S.,
Joinson, C.,
Heron, J.,
Factors
Predicting
Atypical
Development of
Nighttime
Bladder Control,
Journal of
Developmental &
Behavioral

Sample size

N= 13,973 singleton/twin births, alive at 12 months
n=8769 children with 3 or more bedwetting measures
(included in the analysis)

n=460 children born at <37 weeks GA

n=640 children born =>42 weeks GA

Characteristics

Not reported in this publication

Inclusion criteria

Children assessed at 18 months corrected age who
completed a questionnaire developed by ALSPAC
(including items from Denver

Developmental Screening Test)

Risk factors

GA

Setting

Pregnant women were
enrolled who were
resident in the former
Avon Health Authority
in south-west England

Method(s) of
measurement for
risk factor(s)

Gestation was derived
from the date of

Outcome(s) at age

4 to 9 years age
Infrequent delayed

bedwetting

<37 wks GA: OR 1.19
(95%CI 0.76-1.85)
compared to >37 wks GA
Infrequent persistent
bedwetting

<37 wks GA: OR 1.02
(95%CI 0.64-1.63)
compared to >37 wks GA
Frequent delayed

bedwetting
<37 wks GA: OR 0.94

(95%CI 0.39-2.26)
compared to >37 wks GA

Limitations

Based on the NICE
manual 2014
checklistfor
prognostic studies
and QUIPS.
Participants: low
risk of bias
Attrition: unclear
risk of bias
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

Pediatrics, 36,
724-33, 2015

Countrylies
where the study
was carried out

United Kingdom

Study type

Prospective
cohort study
(ALSPAC study)

Aim of the
study

To examine
whether there
are specific risk
factors that
might enable us
to distinguish
between
different atypical
patterns of
bedwetting
(whether
children who
experience a
natural
resolution of
their bedwetting
can be
distinguished

Exclusion criteria

Participants who responded more than 4 weeks
either side of the intended age (18 months corrected
age) were excluded

Isolated occurrences of maternal bedwetting around
the perinatal period

delivery, date of last
menstrual period
(reported at
enroliment), and using
ultrasound data where
available

Outcome(s)
ascertainment/meas
ures

Repeated measures of
bedwetting
Atages4.5,55,6.5,
7.5 and 9.5 years (4-9
years), parents were
asked about how often
their child wets their
bed (never, less than
once a week, about
once aweek,2to0 5
times a week, nearly
every night, or more
than once a night).
The frequency of
bedwetting was further
divided into three
categories: no current
bed wetting, infrequent
bedwetting, and
frequent

bedwetting. Frequent
bedwetting
corresponded to the
frequency of
bedwetting required
for a DSM-V diagnosis
of nocturnal enuresis.

The three categories
of frequency of

Frequent persistent
bedwetting

<37 wks GA: OR 0.82
(95%CI 0.40-1.70)
compared to >37 wks GA
(adjusted for gender, social
class, and family adversity)

Analysis and
Reporting: high risk
of bias.

Information regarding
characteristics of the
population was not
reported

Explanation of the
referent group for
risk factor and
outcome was not
clear. The referent
group was reported
as the normative
outcome group, but it
would be likely that
the referent group
would include
children born >37
weeks of gestation
Overall quality: Low
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Study details

Participants

Risk factors

Methods

Outcomes and Results

Comments

from those with
bedwetting that
persists into late
childhood)

Study dates

1991-1992

Source of
funding

Medical
Research
Council
(Increasing
understanding of
risk factors and
outcomes
associated with
continence
problems in
children and
adolescents)

The UK Medical
Research
Council

bedwetting were
further subdivided into
the following groups:
a “normative class”
with low probability of
bedwetting at any time
point and comprising
71.5% of the sample.

e “infrequent
delayed”
(14.3%)—
delayed
attainment of
night time
bladder
control and
decreasing
probability of
infrequent
bedwetting
from4t0 9
years;

e “infrequent
persistent”
(8.6%)—
relatively high
probability of
infrequent
bedwetting;
“frequent
delayed”
(2.4%)—nhigh
probability of
frequent
bedwetting at
age 4 years,
which
decreased
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relatively high
probability of
bedwetting at
least twice a
week from 4
to 9 years.

Statistical methods

Association between
the risk factors and
class membership
using a series of
univariable
multinomial logistic
regression models and
employing the
normative latent class
as the baseline
category (reference
group) for the outcome
before
reparameterizing to
derive comparisons
across the other
outcome classes.

Models were adjusted
for the confounders
including gender

and socioeconomic
status, and a

Study details Participants Risk factors Methods Outcomes and Results Comments
The Wellcome and became
Trust more
infrequent at
University of 53 to 9 years;
Bristol provide o freq.uent .
core support for persistent
ALSPAC (3.2%)—
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Study details Participants Risk factors Methods Outcomes and Results Comments
multivariate model
was built on the basis
of those variables that
were included in the
unvariate model.
Length of follow-up
4 to 9 years
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
461027 N=12 586 total sample including term and preterm Derived from clinical ALSPAC longitudinal |At 5-7 years Based on the NICE
N=775 children born at <37 weeks of gestation notes and if under 37 cohort study from Low score at KS1 manual 2014
Full citation weeks was confirmed by|Bristol, UK. Matched for date of birth checklist for
reviewing the clinical Term (37-42 wks): prognostic studies
Odd, D., Evans, |Characteristics records. Reference and QUIPS
D., Emond, A., Method(s) of Preterm (<37 wks): aOR Participants: low
Preterm Birth, Compared to the term born infants, the preterm measurement for 1.44 (95% Cl 1.17-1.77) risk of bias
Age at School infants were more likely to be male and need risk factor(s) Attrition: low risk of
Entry and Long |resuscitation after birth, had lower Apgar scores, they At 7-11 years bias
Term were more likely to be born as multiple births and Derived from clinical | Low score at KS2 Prognostic factor
Educational less likely to be born through spontaneous cephalic notes and if under 37 | Matched for date of birth measurement: low
Achievement, birth and more likely to be born through emergency weeks was confirmed | Term (37-42 wks): risk of bias
PLoS ONE caesarean section. The mothers of preterm born by reviewing the Reference
[Electronic children were more likely be of non-white ethnicity clinical records. Preterm (<37 wks): aOR
Resource], 11, |and have maternal hypertension. 1.20 (95% CI 0.99-1.46) Data on gestational
0155157, 2016 age were derived
Outcome(s) At 11-14 years from the clinical
Countrylies Inclusion criteria ascertainment/meas |Low score at KS3 notes and if
where the study ures Matched for date of birth
was carried out | Not reported in this publication. Term (37-42 wks):
Mandatory UK Reference
UK educational Preterm (<37 wks): aOR ~ |recorded as less
Exclusion criteria assessments done at |1.11 (95% CI 0.91-1.35) | than 37 weeks then
4 stages, the stages was confirmed by
Study type Not reported. are Key Stage (KS) 1 |At 14-16 years reviewing the clinical
at 5-7 years, KS2 at 7- | Low score at KS4 records
A cohort study 11 years, KS3 at 11- | Matched for date of birth
(ALSPAC) 14 years, and KS4 at
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To investigate if
the detrimental
impact of year of
entering
education in
preterm infants
persists into
adolescence.

Study dates

Children born
April 1991 to
December 1992,
follow-up at 5-7
years, 7-11
years, 11-14
years and 14-16
years.

Source of
funding

North Bristol
NHS Trust
Springboard
Fund

minimum standard
expected at each
stage of the first 3
stages and this was
used as the cut-off for
alow score. At the
end of KS4 children
take their school
exams and an a-priori
cut-off of 5 General
Certificates of
Secondary Education
(GCSE) or equivalent
at A* to C level was
used to define a
normal score at this
age. At KS4, <5
passes at A* to C level
was considered as
poor/low attainment at
KS4.

Children identified as
having special
educational needs
(SEN) in KS4 were
identified from the
Pupil Level Annual
School Census
(PLASC).

Statistical methods

Multivariate analysis
adjusted for ethnicity,

Study details Participants Risk factors Methods Outcomes and Results Comments
14-16 years. The test | Term (37-42 wks): Outcome
is done at the end of |Reference measurement: low
Aim of the each stage. Preterm (<37 wks): aOR risk of bias
study Governmental 1.10 (95% CI 0.91-1.34) Confounding: low
standards set the risk of bias

At 14-16 years

SEN

Matched for date of birth
Term (37-42 wks):
Reference

Preterm (<37 wks): aOR
1.39 (95% Cl 1.14-1.68)

Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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Study details Participants Risk factors Methods Outcomes and Results Comments

maternal education,

socio-economic group,

age, gender, maternal

parity, weight at birth,

length and birth, head

circumference at birth,

mode of birth,

maternal

hypertension.

Length of follow-up

7 years (KS1), 11

years (KS2), 14 years

(KS3) and 16 years

(KS4 and SEN).
Risk of developmental disorders
Study details |Participants Risk factors Methods Outcomes and results | Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
347713 n=9486 children eligible for follow-up (did not die Primary risk factor: Infants born in 19 Outcome assessment

before follow-up and did not have major malformations | Intraventricular centers of the National |at 18-22 months' Based on the NICE
Full citation or syndromes) haemorrage (IVH) Institute of Child Health |corrected age: manual 2014
n=7776 children completed follow-up (82% follow-up |grade 34 (with or and Human MDI <70: checklist for

Adams- rate) without shunt) Development Neonatal | IVH 3/shunt: RR 1.19 | prognostic studies
Chapman, |., n=7693 children studied (of the n=7776, n=56 had no |Additional risk factors in | Research Network, (0.97-1.44) and QUIPS.
Hansen, N. I, IVH information, n=27 received a shunt but had not sub-analysis among neonatal data obtained |IVH 3/no shunt: Study
Stoll, B. J., IVH, thus, excluded) children with severe IVH| from the Generic Reference participation: low ris
Higgins, R., n=6161 children with severe IVH or no IVH studied |and shunts (n=228): Database of the k of bias
Neurodevelopm |in depth in this study, and classified into 5 groups: | Antenatal steroids research network, follow- [ IVH 3/shunt: RR 1.41 Study attrition:
ental outcome of | 1) no IVH/no shunt n=5163 Postnatal steroids up examinations done (1.18-1.68) moderate risk of bias
extremely low |2) IVH grade 3/no shunt n=459 Periventricular prospectively. No IVH/no 82% follow-up rate at
birth weight 3) IVH grade 3/shunt n=103 Leukomalacia (PVL) shunt:Reference 18-22 months overall
infants with 4) IVH grade 4/no shunt n=311 (n=7776 out of
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

posthemorrhagic
hydrocephalus
requiring shunt
insertion,
Pediatrics, 121,
e1167-e1177,
2008

Countrylies
where the
study was
carried out

United States

Study type

Multicentre
cohort study

Aim of the
study

To evaluate
neurodevelopme
ntal and growth
outcomes
among
extremely low
birth weight
infants who had
severe
intraventricular
haemorrhage
(IVH) that
required shunt
insertion
compared with

5) IVH grade 4/shunt n=125

Characteristics

Maternal characteristics:

15 to 21% of mothers across the 5 groups were aged
<19 years. ROM >24 h ranged from 19 to 24% across
the groups. 60 to 76% of mothers had antenatal
antibiotics. 60 to 78% of mothers had antenatal
steroids. 45 to 65% of mothers had caesarean
section. 72 to 79% of mothers were high school
graduates.

Neonatal characteristics:

Birth weight: Across the 5 groups, 47 to 63% had a
birth weight of 751-1000g, 35 to 52% had a birth
weight of 501-750g and 1 to 2% had a birth weight of
401-500g.

Gestational age (week): Across the 5 groups, 16 to
37% were born at <25 weeks, 59 to 74% were born at
25 -28 weeks, 3 to 14% were born at 29 -32 weeks,
and up to 1% were born at 233 weeks.

SGA at birth: 20% of infants in the no IVH/no shunt
group were born SGA, and 5 to 8% SGA infants
across the other four groups

Male gender: The percentage of males across the 5
groups ranged from 45 to 61%

Ethnicity: Across the 5 groups: black 44 to 51%; white
34-41%; Hispanic 8 to 16%; other 2 to 3%

Information was missing for mother’s age (3), ROM at
>24 hours before birth (137), antenatal antibiotics (18),
antenatal steroids (14), cesarean section (9), caregiver
high school degree (75), GA (2), SGA (2), HC at birth
(192), and race (2).

Inclusion criteria

Chronic lung disease or
bronchopulmonary
dysplasia (BPD)
Necrotising enterocolitis
(NEC)

Sepsis

Meningitis

Method(s) of
measurement for risk
factor(s)

Intraventricular
haemorrage (IVH) grade
3-4 (with or without
shunt), defined on the
basis of Papile criteria.
Cranial sonograms
reviewed by the staff
radiologists at each
center.

Addition risk factors in
the subgroup analysis of
children with severe IVH
and shunt:

Antenatal steroids
(recorded in the Generic
Database)

Postnatal steroids
(recorded in the Generic
Database)
Periventricular
Leukomalacia (PVL),
diagnosed on the basis
of finding of cystic
echolucencies in the
periventricular white
matter. Cranial
sonograms reviewed by
the staff radiologists at
each center. Due to
changes in data
collection during the
study period, PVL was
diagnosed on the basis
of a sonogram findings
at >=2 weeks for infants
who were born before

IVH 4/shunt: RR 1.48
(1.24-1.78)

IVH 4/no shunt:
Reference

IVH 4/shunt: RR 1.72
(1.47-2.02)

No IVH/no shunt:
Reference

PDI <70

IVH 3/shunt: RR 1.61
(1.32-1.96)

IVH 3/no shunt:
Reference

IVH 3/shunt: RR 2.45
(2.06-2.91)

No IVH/no shunt:
Reference

IVH 4/shunt: RR 1.94
(1.61-2.34)

IVH 4/no shunt:
Reference

IVH 4/shunt: RR 2.90
(2.45-3.43)

No IVH/no shunt:
Reference

Cerebral palsy (CP)
IVH 3/shunt: RR 2.08
(1.63-2.66)

IVH3/no shunt:
reference

IVH 3/shunt: RR 3.44
(2.76-4.29)

n=9486 eligible),

although the analyses

of interest further

excluded children so
the cohort included in

analyses of interes
actually included o
n=6161 out of the
original n=9486
(64.9%). Potential

differences between

the ones included
and lost to follow-u
not reported.
Prognostic factor

measurement: low

risk of bias
Risk factors are

appropriately defined

and measured. PV

diagnosis procedure

differed between

infants born before or

after August 1998
(timing of cranial
sonogram to
diagnose PVL
differed), however,
PVL was not the

primary risk factor at
hand so has relatively

little impact on the
overall results.
Outcome
measurement:
moderate risk of bi
CP not defined.
Visual impairment
defined as use

of corrective lenses or

t
nly

p

L

as
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

infants without
shunt insertion.

Study dates

1993-2002,
follow-up at 18-
22 months'
corrected age.

Source of
funding

National
Institutes of
Health and the
National Institute
of Child Health
and Human
Development

Surviving infants of the 19 participating neonatal
centers of the National Institute of Child Health and
Human Development Neonatal Research Network who
were born between 1 Jan 1993 and 31 Dec 2002.
Birth weight <1000 grams.

Infants who participated in the Generic Database and
Follow-up Studies.

Exclusion criteria

Infants with major malformations or syndromes,
including central nervous system defects, congenital
heart defects, gastrointestinal defects, and
chromosomal abnormalities.

Aug 1998 and within 28
days or at 36 weeks'
postconceptional age for
infants born after Aug
1998.

Chronic lung disease or
bronchopulmonary
dysplasia (BPD), defined
as need for
supplemental oxygeb at
36 weeks postmenstrual
age.

Necrotising enterocolitis
(NEC), defined as
modified Bell's stage 1A
or greater.

Sepsis, defined as
positive blood culture
and antibiotic therapy for
>=5 days.

Meningitis, defined by a
positive cerebrospinal
fluid culture and
antibiotics therapy >=5
days.

All neonatal information
was recorded in the
Generic Database and
obtained from there.

Outcome(s)
ascertainment/measur
es

Mental Development
Index (MDI) <70,
assessed by Bayley
Scales of Infant
Development IIR,

No IVH/no shunt:
reference

IVH 4/shunt: RR 1.83
(1.47-2.28)

IVH 4/no shunt:
reference

IVH 4/shunt: RR 3.96
(3.194.92)

No IVH/no shunt:
reference

Vision impairment
IVH 3/shunt: RR 1.26

(0.87-1.82)
IVH 3/no shunt:
reference

IVH 3/shunt: RR 1.65
(1.18-2.31)

No IVH/no shunt:
Reference

IVH 4/shunt: RR 1.72
(1.19-2.46)

IVH 4/no shunt:
Reference

IVH 4/shunt: RR 2.39
(1.71-3.35)

No IVH/no shunt:
Reference

Hearing impairment
IVH 3/shunt: RR 0.33
(0.09-1.30)

IVH 3/no shunt:
reference

blindness in 1 or both
eyes, definition thus
limited, not sure if use
of corrective lenses is
"severe" enough to
be considered an
outcome in our
review. However, the
composite outcome
(NDI) considered only
"blind in both eyes".
Study

confounding: low
risk of bias

Models adjusted for
appropriate factors
and this was clearly
reported.

Statistical analysis
and

reporting: moderate
risk of bias

Not clear why
Poisson regression
was used, however,
likely to be an
appropriate method.
Not significant
findings for sub-group
analysis (among
children with severe
IVH and shunt) not
reported.

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

administered by certified
examiners)
Psychomotor
Development Index
(PDI) <70, assessed by
Bayley Scales of Infant
Development IIR,
administered by certified
examiners)

Cerebral palsy (CP) (not
defined)

Visual impairment,
defined as the need for
corrective lenses or
blindness in 1 or both
eyes.

Hearing impairment,
defined by hearing aid
use in 1 or both ears.
Neurodevelopmental
impairment (NDI), a
composite outcome
defined as 1 or more of
the following: MDI <70,
PDI <70, CP, blind in
both eyes, or hearing
aids in both ears.

Statistical methods

Poisson regression
analysis, adjusting for
study center, gestational
age, birth weight,
gender, race, caesarean
section delivery, multiple
birth, antenatal steroid
exposure, postnatal
steroid exposure,

IVH 3/shunt: RR 0.88
(0.23-3.35)

No IVH/no shunt:
reference

IVH 4/shunt: RR 1.41
(0.56-3.59)

IVH 4/no shunt:
reference

IVH 4/shunt: RR 2.13
(0.964.76)

No IVH/no shunt:
reference

Neurodevelopmental
impairment (NDI

IVH 3/shunt: RR 1.29
(1.11-1.48)

IVH 3/no shunt:
Reference

IVH 3/shunt: RR 1.57
(1.38-1.78)

No IVH/no
shunt:Reference

IVH 4/shunt: RR 1.44
(1.27-1.64)

IVH 4/no shunt:
Reference

IVH 4/shunt: RR 1.81
(1.62-2.03)

No IVH/no shunt:
Reference

Outcomes adjusted for
study centre,
gestational age, birth
weight, gender, race,
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Gestational Age

by multiple logistic

Study details Participants Risk factors Methods Outcomes and results | Comments
surfactant use, caesarean section
respiratory distress delivery, multiple birth,
syndrome, antenatal steroid
bronchopulmonary exposure, postnatal
dysplacia (BPD), patent |steroid exposure,
ductus arteriosus, surfactant use,
periventricular respiratory distress
leukomalacia (PVL), syndrome,
infection group, bronchopulmonary
caregivers' education. dysplasia (BPD), patent
ductus arteriosus,
periventricular
Length of follow-up leukomalacia (PVL),
infection group,
18-22 months' corrected | caregivers' education
age. NDI in a subgroup of
children with severe
IVH and shunts
(n=228):
PVL: RR 1.12 (1.02-
1.24)
No PVL: reference
P=0.02
In this subgroup, no
other significant findings
were found when
studying the risk of
different neonatal
factors (BPD, NEC,
sepsis, meningitis,
antenatal steroids,
postnatal steroids) on
NDI.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
336075 n=1085 Retinopathy of 14 participating Outcomes assessed |Based onthe NICE
prematurity (ROP) institutions in the at 24 months: manual 2014
Full citation Extremely Low ORs (95% Cl) obtained | checklist for
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United States

Study type

Prospective
cohort study

No zone 1:

Gestational age: 18% born at 23-24 weeks GA, 46%
born at 25-26 weeks GA

Birth weight: 35% with birth weight <-2SD, 45% with
birth weight >=-2SD to <-1SD

Inclusion criteria

Infants who were born <28 weeks of gestation at one

of the 14 participating institutions in the Extremely Low

e Mental
Development
Index
(MDI), assesse
d by Bayley
Scales of Infant
Development
(2nd edition) by

Study details Participants Risk factors Methods Outcomes and results | Comments
Allred, E. N., Characteristics Newborn (ELGAN) regression model prognostic studies
Capone Jr, A,, Study during 2002-2004 | adjusting for gestational |and QUIPS.
Fraioli, A., Characteristics of study population in the United States age, birth weight z- Participants:
Dammann, O., |According to ROP stage: score categories, moderate risk of bias
Droste, P., Stage 3 to 5: hyperoxemia (a PaO2 |Baseline
Duker, J., Gise, |Gestational age: 37% born at 23-24 weeks GA, 50% Method(s) of in the highest quartile | characteristics of the
R., Kuban, K., born at 25-26 weeks GA measurement for risk | on 2 of the first 3 sample are limited:
Leviton, A., Birth weight: 10 % with birth weight <-2SD, 17% with factor(s) postnatal days), Score |only <23-24 and 25-
O'Shea, T. M., birth weight >=-2SD to <-1SD of Neonatal Acute 26 weeks' gestational
Paneth, N., Stage <=3: Severe retinopathy of Physiology-ll (SNAP-II) |age and <-2SD and
Petersen, R,, Gestational age: 14% born at 23-24 weeks GA, 45% prematurity (ROP), in the highest quartile, |>=-2SD to <-1SD
Trese, M., born at 25-26 weeks GA defined according to the |culture-proven birth weight are
Stoessel, K., Birth weight: 4% with birth weight <-2SD, 12% with following criteria: 1) bacteraemia in the first |reported (no p-
Vanderveen, D., |birthweight >=-2SD to <-1SD stage 3 or higher, 2) 28 days, mechanical or |values).
Wallace, D. K., |Plus disease: zone | disease, 3)any  |high frequency on 14 or | Attrition: moderate ri
Weaver, G., Gestational age: 48% born at 23-24 weeks GA, 45% prethreshold or worse, | more days, and growth |sk of bias
Retinopathy of |born at 25-26 weeks GA and 4) plus disease. velocity in the lowest This study had a
prematurity and | Birth weight: 9% with birth weight <-2SD, 20% with ROP was examined by | quartile. strict inclusion criteria
brain damage in |birth weight >=-2SD to <-1SD ophthalmologic MDI <55 that only included the
the very preterm | No plus disease: examination by 31 ROP stage 3+ : OR 1.9 |ones who survived,
newborn, Gestational age: 17% born at 23-24 weeks GA, 46% weeks postmenstrual (1.2-2.9) who had ROP data
Journal of born at 25-26 weeks GA age or 4 weeks actual No ROP stage 3+: and who have follow-
AAPOS, 18, Birth weight: 5% with birth weight <-2SD, 12% with age, whichever was reference up data, thus, attrition
241-247,2014 |birth weight >=-2SD to <-1SD later. is low, however,
Zone 1: ROP plus disease: OR |13.1% of the original
Countrylies Gestational age: 46% born at 23-24 weeks GA, 53% 1.9(1.1-3.2) source population
where the born at 25-26 weeks Ga Outcome(s) No ROP plus disease: |(n=1,249 infants with
study was Birth weight: 62% with birth weight <-2SD, 36% with ascertainment/measur |reference maternal consent)
carried out birth weight >=-2SD to <-1SD es were lost to follow-up

ROP Zone 1: OR 1.5
(0.8-2.9)

No ROP Zone 1:
reference

ROP threshold: OR 2.2
0.8-6.2)

No ROP threshold:
reference

—

either because of
death prior to 2-year
follow-up or because
of lack of ROP data
or no follow-up
assessment. The
characteristics of
these were not
described.
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growth
restriction, and
prolonged
ventilator
assistance.

Study dates
2002-2004,

follow-up at 24
months.

Source of
funding

None reported.

Cerebral palsy
(CP), topograph
ic diagnosis of
CP was based
on an algorithm
using the data
of
quadriparesis,
diparesis,
hemiparesis
(not described
further in the
publication).
o quadri
paresi
s
(affecti
ng all
four

Study details Participants Risk factors Methods Outcomes and results | Comments

Aim of the Gestational Age Newborn (ELGAN) Study during certified ROP pre-threshold: OR | Prognostic factor

study 2002-2004, whose mothers gave consent, who had an examiners. 1.7 (1.00-2.7) measurement: low
eye examination for retinopathy for prematurity (ROP) o MDI No ROP pre-threshold: |risk of bias

To evaluate how |while in the intensive care nursery, and who survived <55 reference Outcome

much of the to 2 years of corrected age, and who had a o MDI measurement:

association developmental assessment at 24 months. 56-69 |MDI 56-69 moderate risk of bias

between Psychomotor | ROP stage 3+ : OR 1.3 | The definition and

retinopathy of Development |(0.8-2.1) diagnosis of CP is

prematurity Exclusion criteria Index (PDI), No ROP stage 3+: poorly reported: "The

(ROP) and brain assessed by reference topographic diagnosis

disorders can be | None reported. Bayley Scales of CP (quadriparesis,

explained by low of Infant ROP plus disease: OR |diparesis, or

gestational age, Development |2.1(1.1-4.0) hemiparesis) was

abnormally high (2nd edition) by | No ROP plus disease: |based on an

Scores for certified reference algorithm using these

Neonatal Acute examiners. data.".

Physiology, o PDI ROP zone 1: OR 2.4 Confounding: moder

hyperoxemia, <55 (1.2-4.7) ate risk of bias

bacteremia, fetal o PDI No ROP zone 1: Missing some

and postnatal 56-69 |reference potentially important

ROP threshold: OR 3.6
(1.3-10)

No ROP threshold:
reference

ROP pre-threshold:
OR 2.1 (1.2-3.8)

No ROP pre-threshold:
reference

PDI <55

ROP stage 3+: OR 1.6
(1.03-2.4)

No ROP stage 3+ :
reference

ROP plus disease: OR
1.8(1.1-3.1)

confounders (e.g.
gender,

parental characteristic
s, multiple birth) and
some confounding
factors are unclearly
described (e.g.
SNAP-II).

Analysis and
reporting: low risk of
bias

All main outcomes
and presented,
statistical methods
are approapriate.

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

extrem
ities)
o dipare
sis
(affecti
ng
either
both
arms
or both
legs)
o hemip
aresis
(affecti
ng
either
right or
the left
side of
the
body)

Statistical methods

Multiple logistic
regression model
adjusting for gestational
age, birth weight z-score
categories, hyperoxemia
(a Pa02 in the highest
quartile on 2 of the first3
postnatal days), Score of
Neonatal Acute
Physiology-Il (SNAP-I)
in the highest quartile,
culture-proven
bacteremia in the first 28
days, mechanical or high
frequency on 14 or more

No ROP plus disease:
reference

ROP zone 1: OR 1.1
(0.6-2.2)

No ROP zone 1:
reference

ROP threshold: OR 1.8
(0.6-5.0)

No ROP threshold:
reference

ROP pre-threshold: OR
1.9(1.1-3.1)

No ROP pre-threshold:
reference

PDI 56-69

ROP stage 3+ : OR 1.6
(1.03-2.5)

No ROP stage 3+ :
reference

ROP plus disease: OR
1.4 (0.7-2.6)

No ROP plus disease:
reference

ROP zone 1: OR 2.2
(1.2-4.2)

No ROP zone 1:
reference

ROP threshold: OR 2.1
(0.7-6.6)

No ROP threshold:
reference
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

days, and growth
velocity in the lowest
quertile.

Length of follow-up

24 months

ROP pre-threshold: OR
1.6 (0.9-2.9)
No ROP pre-threshold

CP quadriparesis

ROP stage 3+: OR 1.2
(0.7-2.0)

No ROP stage 3+ :
reference

ROP plus disease : OR
1.2 (0.6-2.6)

No ROP plus disease:
reference

ROP zone 1: OR0.9
(0.4-2.3)

No ROP zone 1:
reference

ROP threshold: OR 1.3
(0.3-4.8)

No ROP threshold:
reference

ROP pre-threshold: OR
0.9 (0.5-1.9)

No ROP pre-threshold:
reference

CP diparesis
ROP stage 3+ : OR 1.2

(0.5-2.7)
No ROP stage 3+ :
reference

ROP plus disease: OR
2.4 (0.99-5.9)

No ROP plus disease:
reference
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

ROP zone 1: OR 2.1
(0.8-6.0)

No ROP zone 1:
reference

ROP threshold: OR 1.5
(0.3-7.6)

No ROP threshold:
reference

ROP pre-threshold: OR
2.2 (0.95.2)

No ROP pre-threshold:
reference

CP hemiparesis
ROP stage 3+ : OR 1.1

(0.4-3.1)
No ROP stage 3+ :
reference

ROP plus disease: OR
1.3(0.34.9)

No ROP plus disease:
reference

ROP zone 1: OR 1.0
(0.2-5.1)

No ROP zone 1:
reference

ROP threshold: No OR
No ROP threshold:
reference

ROP pre-threshold: OR
0.9 (0.2-3.3)

No ROP pre-threshold:
reference
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Study details Participants Risk factors Methods Outcomes and results | Comments

ORs (95% CI) obtained

by multiple logistic

regression model

adjusting for gestational

age, birth weight z-

score categories,

hyperoxemia (a PaO2

in the highest quartile

on 2 of the first 3

postnatal days), Score

of Neonatal Acute

Physiology-Il (SNAP-II)

in the highest quartile,

culture-proven

bacteraemia in the first

28 days, mechanical or

high frequency on 14 or

more days, and growth

velocity in the lowest

quartile
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
409743 Sample recruited - N = 14147 Sex This was a population At 36 weeks: Based on the NICE

Sample analysed after exclusions - N = 13085 (TO - based study placed in Intellectual disability manual 2014
Full citation Day 1) the US. Data from all (developmental delay — | checklist for
Sample analysed after exclusions - N = 7632 infants live-born infants with a | NDI: Mental prognostic studies

Ambalavanan, |(death n =4448 or loss to follow-up n = 1005) birth weight of 401 to Developmental Index |and QUIPS.
N., Carlo, W. A., 1000 g born between MDI <701]) Participants: low risk
Tyson, J. E,, January 1, 1998, and Sex (Male gender): OR |of bias (there is an
Langer, J. C., Characteristics December 31,2005 who |[95% Cls] 1.62 (1.42— |adequate description
Walsh, M. C., were admitted to 18 1.86) of population of
Parikh, N. A, Sample analysed after exclusions - N = 13085 (TO - centers of the National | Referent group is not interest and of the
Das, A., Van Day 1) Institute of Child Health |reported inclusion/exclusion
Meurs, K. P., Birth weight, mean + SD: 738 + 156 and Human criteria)
Shankaran, S., |Gestational age, mean + SD: 255 + 2 Development Neonatal
Stoll, B. J., SGA, %:15.2
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Higgins, R. D.,
Generic,
Database,
Subcommittees
of the Eunice
Kennedy Shriver
National Institute
of Child, Health,
Human
Development
Neonatal
Research,
Network,
Outcome
trajectories in
extremely
preterm infants,
Pediatrics, 130,
e115-25, 2012

Countrylies
where the
study was
carried out

United States

Study type
Multicentre

prospective
cohort study.

Aim of the
study

To develop

serial predictions

Male gender, %: 50.2

Sample analysed after exclusions - N = 7632 infants
(death n = 4448 or loss to follow-up n = 1005)

n =4029: Without NDI

n = 2828: With NDI

Inclusion criteria

Live-born infants (both inborn and outborn if admitted
within 14 days of birth) with a birth weight of 401- 1000
9

Born between January 1, 1998, and December 31,
2005

Admitted to 18 centers of the National Institute of Child
Health and Human Development Neonatal Research
Network (NRN)

Exclusion criteria

Infants with gestational age <22 weeks (nonviable) or
>32 weeks (severe growth retardation if >32 weeks
and birth weight <1000 g) or with major malformation
Infants discharged alive but with missing follow-up
data

Research Network
(NRN) were included.

Method(s) of
measurement for risk
factor(s)

Data available in the
delivery room (birth) and
at specified postnatal
time points (postnatal
age of 7 days or 28 days
and 36 weeks PMA) in
the development set
were used.

Outcome(s)
ascertainment/measur
es

NDI was defined as one
or more of Mental
Developmental Index
<70 on Bayley Scales of
Infant Development-I,
Psychomotor
Developmental Index
<70, cerebral palsy, blind
in both eyes, or needing
hearing aids in both ears
at follow-up at 18 to 22
months corrected age

Statistical methods

Multivariable forward
stepwise logistic

Attrition: moderate
risk of bias (reasons
for loss to follow-up
[7.6% of 13085] are
partially reported)
Prognostic factor
measurement: low

risk of bias
Outcome

measurement: low

risk of bias

Confounding: low risk

of bias
Analysis and

Reporting: low risk of

bias

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

of death or
neurodevelopme
ntal impairment
in extremely
premature
neonates by
using prognostic
factors available
over the course
of Neonatal
Intensive Care
Unit (NICU)
hospitalization.

Study dates

January 1998 -
December 2005:
Period of data
collection
(patient
enrolment)
18-22 months
(age corrected):
follow-up
assessment

Source of
funding

The authors
were supported
by grants from
the National
Institute of Child
Health and
Human
Development

regression models for
predicting death/NDI (the
primary outcome), death
alone, and NDI in
survivors were
developed by using A
prediction tool was
developed that provides
individual estimates of
death/NDI (the primary
outcome), death alone,
and NDI in survivors at
18 to 22 months
corrected age at each of
the time points

Length of follow-up

36 weeks
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birth: association
between in utero
exposure to
acute
inflammation
and severe
neurodevelopme
ntal disability at
6 years of age,
American

Income: 15.9% <$1600/month

Maternal smoking/pregnancy: 9.1%

Marital status at delivery: single: 19.1%

Child gender: male: 18.3%

CP group:

Race: 1.3% African American

Maternal age: 3.2% <20 years age, 4.7% 20-30 years
age, 4.4% >30 years age

Maternal education (<=12 years): 4.2%

Income: 1.6% <$1600/month

ascertainment/measur
es

Each child was given a
battery of tests
assessing a wide range
of psychometric
measures (requiring
approximately 3 hours to
complete) including the

Study details Participants Risk factors Methods Outcomes and results | Comments

and the

Department of

Health and

Human Services

Funded by the

National

Institutes of

Health (NIH).

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

347034 N= 375 GA as continuous Cohort study Outcomes assessed |Based on NICE

variable; at age 6 years among |manual 2014

Full citation Seizures; PVL children born between | checklist for
Characteristics IVH; Method(s) of 23 and < 32 wks' GA: |prognostic studies

Andrews, W. W, NEC; measurement for risk | For the outcome of IQ |and QUIPS.

Cliver, S. P, African American factor(s) <70 and a major Participants: low risk

Biasini, F., ethnicity; disability: of bias

Peralta- Frequency of the neurodevelopmental outcomes Extensive pregnancy Attrition: moderate

Carcelen, A. M., according to demographic and and neonatal (birth to risk of bias.

Rector, R., discharge or death) Prognostic factor

Alriksson- - outcome data were GA as a continuous measurement: low

Schmidt, A. 1., |other characteristics of the study cohort (n=261). collected from these variable: OR 0.75, 95% |risk of bias

Faye-Petersen, |lQ<70group: ) maternal-infant dyads by |C.1.0.6 — 0.9 Outcome

0., Carlo, W., Race: 19% African American trained research nurses. measurement: low

Goldenberg, R., Maternal age: 12.7% <20 years age, 19.2% 20-30 risk of bias

Hauth, J.C., | Years age, 8.9% >30 years age Confounders: low

Early preterm | Maternal education (<=12 years): 19.3% Outcome(s) PVL: OR 4.9,95% C.l. |risk of bias

0.9-26.0

For the outcome of IQ
<70:

Analysis and
reporting: Low risk of
bias

Overall quality: High
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Journal of
Obstetrics &
Gynecology,
198, 466.e1-
466.e11, 2008

Countrylies
where the
study was
carried out

United States

Study type

Prospective
cohort study

Aim of the
study

To detemine the
association
between in utero
exposure to
acute
inflammation
and long-term
major
neurodevelopme
ntal disability at
age 6 years
among children
born prior to 32
weeks'
gestation.

Maternal smoking/pregnancy: 10%

Marital status at delivery: single: 1.3%
Child gender: male: 3.5%

Major Neurodevelopmental disability group:
Race: 20.3% African American

Maternal age: 19.1% <20 years age, 23.2% 20-30
years age11.1% >30 years age

Maternal education (<=12 years): 24.1%
Income: 20.6% <$1600/month

Maternal smoking/pregnancy: 18.2%
Marital status at delivery: single: 21.7%
Child gender: male: 23.5%

Inclusion criteria

The study included a cohort of 424 consecutive single
pregnancies delivered between 23 and <32 weeks
during the interval from December 5, 1996 to
December 31, 1999.

Exclusion criteria

Not reported

Wechsler Intelligence
Scale for Children-IV
(WISC-IV) or the
Differential Ability Scales
(DAS, for children who
were not yet six-years-
old or were unable to
complete the WISC-1V)
used to assess Q.

The primary outcome for
this analysis was the
presence of severe
adverse
neurodevelopment in the
children atage 5 to 8
years. The 1Q derived
from the score on the
WISC-IV or DAS was

analyzed as a
continuous and
dichotomous (1Q <70
vs.2 70) variable.

The children also
underwent a complete
physical and
neurological examination
including assessment of
gross and finemotor
function, hearing and
vision screening
evaluations performed

Seizures: OR4.2,95%
Cl.11-151

For the outcome ofa
major disability:

Seizures: OR 4.2, 95%
Cl.11-152

For the outcome of
CP:

IVH (grade 3 or 4): OR
25.6,95% C.l.3.8 -
172.2

Seizures: OR11.2, 95%
Cl.15-821

NEC: OR 5.7, 95% C.1I.
0.9-34.1

African American
ethnicity: OR 0.1, 95%
C.1.001-0.6

-Counfounders adjusted
in the final model (s):
gestational age and
ethnicity. The study did
not clearly report on
how many multiple
regression models were
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Study dates
1996-1999
Source of
funding

Not reported

by a certified nurse
practitioner under the
supervision of a
developmental
pediatrician (AMP-C)

Cerebral palsy was
defined as an abnormal
muscle tone in at least
one extremity and
abnormal control of
movement and posture.

Major
neurodevelopmental
disability was defined
using a composite that
included one or more of
the following: 1Q <70,
CP, blindness, deafness,
or other severe
neurological motor deficit
such as abnormal
balance, impaired
coordination, dystonia,
or a seizure disorder that
affected function.

Statistical methods

Logistic regression
models were constructed
to determine the
adjusted odds ratio for
adverse outcome for the
two dichotomous
outcome variables, and
analysis of covariance
models were developed
for the continuous

run for the results
reported.
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Epipage Study

Maternal age 30-34 years 27.8%

haemorrhage [IPH],

Study details Participants Risk factors Methods Outcomes and results | Comments

variable 1Q. All factors

determined to be

significant in bivariate

analyses were included

in initial modeling and

were adjusted for

gestational age,

ethnicity, and

socioeconomic status.

Final models retained

those factors with p <

0.1, adjusting for

gestational age

andethnicity.

Length of follow-up

6 years
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
409847 N =2901 Gestational age National cohort. All outcomes atage 5 |Based on NICE

Complete data on cognitive deficiency at 5 year follow |Biological factors years. manual 2014
Full citation up for 1503 participants. Gender Gestational age checklist for
Small for gestational Method(s) of < 28 weeks prognostic studies

Beaino, G., age measurement for risk |No: Reference and QUIPS.
Khoshnood, B., |Characteristics Neonatal factors factor(s) Yes: Mild cognitive Participants: low risk
Kaminski, M., NEC deficiency OR 0.61 of bias
Marret, S., Characteristics BPD Data on risk factors were | (0.40-0.93) Attrition: moderate
Pierrat, V., 24-26 weeks 6.8% Cerebral lesions (IVH, |recorded prospectively. Severe cognitive  |risk of bias
Vieux, R., 27-28 weeks 17.5% PVL) For cranial ultrasound deficiency OR 1.28 434 participants were
Thiriez, G., 29-30 weeks 27.2% Social/maternallenviro | findings, two major types | (0.78-2.08) lost to follow up, but
Matis, J., 31-32 weeks 48.5% nmental factors of cerebral lesion were no further details are
Picaud, J. C., Male gender 51.2% Socioeconomic status | assessed: Biological factors provided with regards
Roze, J. C., Small for gestational age 8.8% Postnatal factors intraventricular Male gender to differences
Alberge, C., Multiple pregnancy 31% Postnatal corticosteroid |haemorrhage (IVH) and |No: Reference between these
Larroque, B., Exposure to antenatal steroids 74.5% white matter disease Yes: Mild cognitive participants, and
Breart, G., Maternal age < 25 years 19.5% (comprising deficiency OR 0.80 those who completed
Ancel, P. Y., Maternal age 25-29 years 36.6% intraparenchymal (0.60-1.07) the follow up. A
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Group,
Predictors of the
risk of cognitive
deficiency in
very preterm
infants: the
EPIPAGE
prospective
cohort, Acta
Paediatrica, 100,
370-8, 2011

Countrylies
where the
study was
carried out

France.

Study type

Population
based
prospective
cohort.

Aim of the
study

To assess
cerebral lesions,
medical and
social
characteristics
as predictors of
mild and severe
cognitive
deficiencies in

Maternal age = 35 years 15.6%

High socioeconomic status 16.1%

High intermediate socioeconomic status 50.7%
Low intermediate socioeconomic status 14.7%
Low socioeconomic status 18.5%

Inclusion criteria

Any infant born between 22 and 32 weeks of gestation
in nine regions of France throughout 1997.

Exclusion criteria

Infants who died before five year follow up (n=467).
Moderate to severe neurosensory disabilities (defined
as walking with aid or unable to walk, or having severe
hearing or visual deficiency) (n=70).

The protocol included the option of following at random
only one of every two infants born at 32 weeks, to
reduce the regional workload. Two regions exercised
this option (n=77).

periventricular
leucomalacia [PVL] and
ventricular dilatation).
Subependymal IVH was
classified as grade I,
intraventricular IVH as
grade Il and IVH
associated with
ventricular dilatation as
grade lll. PVL was
defined as the presence
of periventricular white
matter echolucencies or
echodensities persisting
for more than 14 days
without cyst formation.

Outcome(s)
ascertainment/measur
es

Children were invited for
acheck up at 5 years,
and assessed by trained
psychologists blinded to
their perinatal data. The
assessment used the
Kaufman Assessment
Battery for Children (K-
ABC) test. Overall
cognitive ability was
evaluated by the Mental
Processing Composite
score, which was
available for 1503
infants. Cognitive
deficiency was classified
as mild when the MPC
score was between 70

Severe cognitive
deficiency OR 1.08
(0.74-1.57)

Small for gestational
age
No: Reference
Yes: Mild cognitive
deficiency OR 1.01
(0.59-1.70)

Severe cognitive
deficiency OR 2.49
(1.414.40)

Neonatal factors
NEC

No: Reference
Yes: Mild cognitive
deficiency OR 1.33
(0.64-2.76)

Severe cognitive
deficiency OR 0.84
(0.33-2.15)

BPD

No: Reference
Yes: Mild cognitive
deficiency OR 1.57
(0.97-2.54)

Severe cognitive
deficiency OR 1.09
(0.62-1.90)

Cerebral lesions
Grade | IVH

No: Reference
Yes: Mild cognitive
deficiency OR 1.09
(0.67-1.76)

comparison is
provided between the
239 participants with
partial follow up data
and those with
complete data. This
identified a significant
difference in cerebral
lesions and parental
socioeconomic status
between the two
groups, both of which
are likely to have an
important effect on
cognitive outcomes.
Therefore it is
possible that
outcomes in the
group with complete
follow up will be
different to those
excluded due to
partial follow up data,
or loss to follow up.
Prognostic factor
measurement: low
risk of bias

Outcome
measurement: low
risk of bias
Confounding: low
risk of bias

Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

very preterm
infants.

Study dates

1997-2002.
Cohort
established in
1997. Follow up
at 5 years of
age.

Source of
funding

French National
Institute of
Health and
Medical
Research, the
Directorate
General for
Health of the
Ministry for
Social Affairs,
Merck Sharp
and Dohme-
Chibret, the
Medical
Research
Foundation, the
'Hospital
Program for
Clinical
Research 2001
no. AOM01117'
of the French
Department of

and 84, and as severe
when the MPC score
was below 70 (-2SD
below the norm).

Statistical methods

Multivariate multinomial
logistic regression was
used to assess
independent predictors
of mild and severe
cognitive deficiencies.
Predictor variables were
chosen based on
previous studies and
results of univariate
analysis. The model
included medical factors
(neonatal cerebral
lesions, gestational age
of 28 weeks or less,
gender, small for
gestational age, Apgar
score below 7 at one
minute, NEC, BPD at 36
weeks, acute anaemia,
late-onset anaemia and

postnatal corticosteroid),

social factors (parental
socioeconomic status,
number of siblings) and
breast feeding.

Length of follow-up

5 years.

Severe cognitive
deficiency OR 1.39
(0.74-2.60)

Grade Il IVH

No: Reference
Yes: Mild cognitive
deficiency OR 1.15
(0.64-2.08)

Severe cognitive
deficiency OR 1.88
(0.95-3.72)

Grade Il IVH or
echodensities or
ventricular dilatation
No: Reference
Yes: Mild cognitive
deficiency OR 1.33
(0.87-2.04)

Severe cognitive
deficiency OR 2.51
(1.534.11)

Cystic PVL or IPH
No: Reference
Yes: Mild cognitive
deficiency OR 1.98
(0.71-5.50)

Severe cognitive
deficiency OR 6.37
(2.46-16.54)

Social/maternal/enviro
nmental factors

High socioeconomic
status

Reference
High-intermediate
socioeconomic status
Mild cognitive
deficiency OR 1.42
(0.88-2.28)
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Health, La
Fondation
Motrice and the
lle-de-France
Region.

Severe cognitive
deficiency OR 1.23
(0.65-2.32)
Low-intermediate
socioeconomic status
Mild cognitive
deficiency OR 2.19
(1.26-3.82)

Severe cognitive
deficiency OR 2.89
(1.42-5.88)

Low socioeconomic
status

Mild cognitive
deficiency OR 3.43
(2.01-5.83)

Severe cognitive
deficiency OR 2.60
(1.29-5.24)

Postnatal factors
Postnatal corticosteroid
use

No: Reference

Yes: Mild cognitive
deficiency OR 1.33
(0.84-2.12)

Severe cognitive
deficiency OR 1.14
(0.66-1.97

Ref Id
409848
Full citation

Beaino, G.,
Khoshnood, B.,

Sample size

Overall sample:

N = 2901 live births, of which N = 2357 eligible for
follow up.

Sample followed up:

n = 1812 with data for cerebral palsy at 5 years of age

Risk factors

Biological

Sex

Small for gestational
age

Neonatal

Cerebral lesions

Setting

National population
based study in France.

Outcome(s) at age

At 5 years of age.

Cerebral palsy
Gestational age
OR 1.00 (0.89-1.12)

Neonatal factors

Limitations

Based on the NICE

manual 2014
checklist for
prognostic studies
and QUIPs
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Study details Participants Risk factors Methods Outcomes and results | Comments
Kaminski, M., Necrotising enterocolitis | Method(s) of Cerebral lesions Participants: low risk
Pierrat, V., BPD measurement for risk | None: Reference of bias
Marret, S., Characteristics Postnatal corticosteroid |factor(s) Grade | IVH: OR 1.76 | Attrition: moderate
Matis, J., Led, use (0.90-3.45) risk of bias.
ESert B., Thiriez, Number of | | Social/Environmental/ | Prospective data Grade Il IVH: OR 2.56 | 23% of participants
G., Fresson, J., Number of || /- Maternal collection on all preterm | (1.27-5.18) were lost to follow up.
Roz E.J.C., Characteristic responder responder || Multiple pregnancy births. Cranial Grade Ill IVH or There were significant
Zupan-Simunek, 30 s ultrasonography is echodensities or differences between
V., Arnaud, C., (%), n= (%), n= routinely performed in ventricular dilatation: these participants
Burguet, A, 1812 545’ France on one to three |OR 3.40 (2.07-5.60) and those who were
Larroque, B., Br, - occasions during the first | Cystic PVL or IPH: followed up, with
EArt G., Ancel, ||Cerebral lesion 1788 517 2 weeks of life, the once |28.41 (15.65-51.59)  |respect to the
P.Y., Predictors a week in the case of frequency of cerebral
of cerebral palsy | | Cystic PVL 4 4 infants with lesions, or |NEC lesions, gestational
in very preterm once every 2 weeks in No: Reference age, birthweight and
infants: The PH 03 04 infants without lesions. | Yes: OR 1.51 (0.64- socioeconomic
EPIPAGE ’ ’ 97% of infants in the 3.55) status.
prospective EPIPAGE study Prognostic factor
population- Persistent echodensitie ||, 5 14 underwent cranial BPD at 36 weeks measurement: low
based cohort s or ventricular dilatation ultrasonography at least |No: Reference risk of bias
study, once during the neonatal | Yes: OR 0.95 (0.53- Outcome
Developmental Grade Ill IVH 2 0.4 period. 1.71) measurement: low
Medicine and risk of bias
Child Neurology, Postnatal Confounders: low
52, el 19—e12§,y Grade Il IVH 7 8 Outcome(s) corticosteroid use risk of bias
2010 ascertainment/measur | No: Reference Analysis and

Grade | IVH 10 6 es Yes: OR 1.41 (0.82- reporting: low risk of
Countrylies 2.43) bias
where the At five years' follow up
study was None 64 67 medical information was | Infant sex Overall quality:
carried out collected through Female: Reference Moderate

Gestational age at birth 1812 545 standardised Male: OR 1.52 (1.03-
France (wks) questionnaires 2.25)
completed by physicians
K in centres specifically set| Small for gestational
Study type 24-28 25 18 up for the study (n = age 9
1635), or from simplified |No: Reference

Population 29-30 26 26 quest)ionnaires Yes: OR 0.81 (0.34-
based completed by regular 1.92)
prospective treating physicians (n =

170




Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Dohme-Chibret,

years). The protocol allowed the option of following at

included "obstetric and

Study details Participants Risk factors Methods Outcomes and results | Comments
cohort study 31-32 49 56 82) and parents or Multiple pregnancy
(EPIPAGE). health services No: Reference
nnel (n=95). Yes: OR 0.67 (0.43-
Birthweight (g) 1802 541 gi[:gﬁs re&eweg 1.03) (
Aim of the questionnaires for
study Mean (SD) 1367 (393)|(1422 (388) children with abnormal
neurological examination
To assess the to validate the
role of cerebral | [Male/female, n (% male) ?535)/877 ?505’)/242 diagnosis.
lesions and The definition of CP was
other neonatal that proposed by the
and obstetric Multiple pregnancy 1812 (31) 545 (28) Surveillance of Cerebral
factors as Palsy in Europe (SCPE)
potential Parents' socioeconomic collaborative group.
predictors of status 1616 424 Children were classified
cerebral palsy in as having CP if they had
preterm infants. : involuntary movements
High 19 10 (dyskinetig CP), loss of
coordination (ataxic CP),
Study dates Intermediate 44 25 or at least two of the
following: abnormal
Cohort osture or movement,
established Low 37 64 i%creased tone or
between 1 — - hyperreflexia (spastic
January and 31 |Numbers in italic are denominators for each CP).
December characteristic
1997.
Inclusion criteria Statistical methods
Source of
funding All'infants born between 22 and 32 weeks of gestation Associations of obstetric
in nine regions of France in 1997. and neonatal risk factors
INSERM with CP were first
(French National . o analysed with
Institute of Exclusion criteria univariable logistic
,\HA(Zzlitga?nd For this article: death before follow up period (n = 127 ;i%'[;:zme'\fg I;(;]\f:able
Research), died in delivery room, n =315 died in NICU, n =15 conducted. The authors
Merck-Sharp, died after hospital discharge but below the age of 5 state that the model
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extreme preterm

this study was to
investigate the effect of

No: Reference

Study details Participants Risk factors Methods Outcomes and results | Comments

the Medical random only one of every two infants born at 32 weeks neonatal factors" but it is

Research of gestation (to reduce the workload). 2 regions not stated which factors

Foundation, the |exercised this option, therefore 77 infants were not these were. From the

French Ministry |included in the follow up. text it is assumed that

of Public Health, |N.B. all infants born at 22 and 23 weeks of gestation they are: cystic PVL,

The General died, therefore the results represent preterm infants intraparenchymal

Directorate for |aged 24-32 weeks. haemorrhage,

Health of the gestational age, gender,

French Ministry SGA, multiple

for Social Affairs, pregnancy, PPROM or

and the 'Hospital preterm labour, maternal

Program for hypertension, RDS,

Clinical NEC, maternal-fetal

Research 2001 infection, BPD at 36

No. AOM01117' weeks, acute anaemia

of the French and postnatal

Department of corticosteroid use.

Health.

LaFondation

Motrice and the Length of follow-up

lle-de-France

Region. Until 5 years of age.

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

409920 Overall sample: Gestational age Multicentre study of 10 | At 2-3 years' corrected |Based on the NICE
N=2701 Male gender tertiary NICUs in New age manual 2014

Full citation Sample eligible for follow up: SGA (<10th percentile |South Wales and the Moderate to severe checklist for
N=1968 and <3rd percentile) Australian Capital neurosensory prognostic studies

Bolisetty, S., Sample included in follow up: PVL Territory. impairment and QUIPS

Dhawan, A., N=1472 IVH Gestational age Participants: low risk

Abdel-Latif, M., Sepsis 26-28 weeks' gestation: | of bias

Bajuk, B., Stack, NEC Method(s) of Reference Attrition: moderate

J., Lui, K,, Characteristics ROP grade 3-4 measurement for risk | 23-25 weeks' gestation: |risk of bias

Intraventricular factor(s) OR 1.56 (1.12-2.19) 25.2% of participants

hemorrhage and || characteristic No IVH All IVH were lost to follow up.

neurodevelopme n=1043 n =429 The main outcome of Male gender Prognostic factor

ntal outcomes in

measurement: mode

rate risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

infants,
Pediatrics, 133,
55-62, 2014

Countrylies
where the
study was
carried out

Australia.

Study type

Retrospective
multicentre
cohort study
(using
prospectively
collected data).

Aim of the
study

To investigate
the long term
neurodevelopme
ntal outcomes in
relation to
severity of IVH in
a large cohort of
extremely
preterm infants.

Study dates

Maternal age, y

median (IQR)

31 (26-35)

30 (23-34)

IUGR

103 (9.9%)

23 (5.3%)

Multiple pregnancy

288 (27.6%)

104 (24.2%)

Antenatal steroids

945 (90.4%)

377 (87.8%)

Gestational age, wk

27 (2) 26 (2)
mean (SD)
Birth weight, g

956 (329) 915 (342)
mean (SD)
SGA <10th 121 (116%) |31 (7.2%)
percentile
Male gender 532 (51.0%) 254 (59.2%)
CLD 377 (36.1%) 219 (51%)

Postnatal steroids

256 (24.5%)

151 (35%)

NEC 62 (5.9%) 48 (1.2%)
1101030 771425
ROP 23 (10.7%) (18.1%)

Systemic infection

383 (36.7%)

212 (49.4%)

IVH on outcome. This
risk factor is therefore
described in detail: the
interpretation of the head
ultrasound was based on
the reports of
radiologists and/or
neonatologists at each
hospital. Papile
classification was used
to grade the severity of
IVH. Porencephalic cysts
are defined as
parenchymal lesions
corresponding to grade
IV IVH. PVL refers to the
ischaemic brain injury
affecting the
periventricular white
matter in the boundary
zones supplied by
terminal branches of
both the centripetal and
centrifugal arteries.
Overall agreement
between the different
reporters was found to
be 88%. Measurement
and definitions of other
risk factors are not
described.

Outcome(s)
ascertainment/measur
es

The primary outcome
measure was moderate
to severe neurosensory

Yes: OR 1.81 (1.32-
2.47)

SGA <10th percentile
No: Reference

Yes: OR 1.94 (1.09-
3.46)

SGA <3rd percentile
No: Reference

Yes: OR 1.98 (1.00-
3.92)

Grade IHI IVH

No: Reference

Yes: OR 1.61 (1.14-
2.28)

Grade llI-IV IVH
No: Reference

Yes: OR 3.81 (2.30-
6.30)

Proven systemic
infection

No: Reference
Yes: Or 1.20 (0.88-
1.65)

NEC

No: Reference

Yes: OR 1.09 (0.65-
1.82)

ROP grade 34

No: Reference

Yes: OR 2.13 (1.44-
3.14)

Clear definitions are
not provided for some

prognostic factors.
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias

Analysis and
reporting: low risk of
bias

Overall quality:
Moderate
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Exclusion criteria

Major congenital malformations. Death before
ultrasound examination. Lost to follow up.

Development MDI
between 2 and 3 SD
below the mean),
moderate cerebral palsy
(able to walk with the
assistance of aids) or
deafness (requiring
amplification with
bilateral hearing aids or
unilateral/bilateral
cochlear implant).
Severe neurosensory
impairment was defined
as developmental delay
(GMDS-GQ or MDI less
than 3 SD below the
mean), severe cerebral
palsy (unable to walk
with the assistance of
aids) or bilateral
blindness (visual acuity
<6/60 in the better eye).

Statistical methods

Multivariate analysis
using logistic regression
models adjusted for
significant clinical

Study details Participants Risk factors Methods Outcomes and results | Comments
January 1998 to ||py 9/999 (0.9%) 24/425 (5.6%) impairment at 2-3 years'
December corrected age. Moderate
2004. neurosensory
impairment was defined
Inclusion criteria as the presence of
Sou rce of developmental delay
funding Infants borns between 23 and 28+6 weeks' gestation (Igfer\l/fglt::m'\iir’;TIScale
No external during the study dates. General Quotient or
funding. Bayley Scales of Infant
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

characteristics were
performed to determine
the relationship between
the study groups and
neurodevelopmental
outcome. Variables
included in the model
are not specified in the
text, but analysis
definitely includes the
following: IVH, gestation
(23-25 weeks versus 26-
28 weeks), SGA, male
gender, outborn, PVL,
chronic lung disease,
pregnancy induced
hypertension, proven
systemic infection, NEC
and ROP grade 3-4.

Length of follow-up

2 to 3 years' corrected
age

Ref Id
398250
Full citation

Carlo, W. A,
McDonald, S. A.,
Fanaroff, A. A.,
Vohr, B. R.,
Stoll, B. J.,
Ehrenkranz, R.
A., Andrews, W.
W., Wallace, D.,
Das, A., Bell, E.

Sample size

n=10,541 infants born between 1993-2009 at 22-25
gestational weeks with birth weight 401-1000 g

n=5,691 infants born between 1993 and 2008 who
survived up to follow-up at 18-22 months of corrected
age

n=4,924 infants with neurodevelopmental
assessments at 18-22 months of corrected age (follow-
up rate 86.5% of the ones who survived up to 18-22
months corrected age)

n=3999 infants with exposure to antenatal
corticosteroids

Risk factors

Antenatal corticosteroid
use.

Setting

23 National Institute of
Child Health and Human
Development Neonatal
Research Network
centers in the US
between 1993 and 2009.

Method(s) of
measurement for risk
factor(s)

Outcome(s) at age

Outcomes assessed
at 18-22 months
corrected age:

Logistic regression
models adjusted for
maternal variables (age,
marital status, race,
diabetes,
hypertension/preeclamp
sia, rupture of
membranes >24h,
antepartum

Limitations

Based on NICE
manual 2014
checklist for
prognostic studies
and QUIPS.

Participants: low risk

of bias

Attrition: moderate

risk of bias
Of the whole

population of 10,541
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

F., Walsh, M. C.,
Laptook, A. R,
Shankaran, S.,
Poindexter, B.
B., Hale, E. C.,
Newman, N. S.,
Davis, A. S.,
Schibler, K.,
Kennedy, K. A.,
Sanchez, P. J.,
Van Meurs, K.
P., Goldberg, R.
N., Watterberg,
K. L., Faix, R.
G, Frantz, |.D.,
3rd, Higgins, R.
D., Eunice
Kennedy Shriver
National Institute
of Child, Health,
Human
Development
Neonatal
Research,
Network,
Association of
antenatal
corticosteroids
with mortality
and
neurodevelopme
ntal outcomes
among infants
born at 22 to 25
weeks'
gestation, JAMA,
306, 2348-58,
2011

n=925 infants with no exposure to antenatal
corticosteroids

Subgroups:

22-25 GA weeks n=4924 (total)

22 GA weeks n=72

23 GA weeks n=553

24 GA weeks n=1755

25 GA weeks n=2544

Characteristics

Characteristics for infants born 22-25 gestational
weeks between 1993-2009, n=10541

Antenatal No antenatal
corticosteroids||corticosteroids
Study 7808 2733
population, n
gi”h weight, |lggn+121  ||657 +-124
SGA, % 6.1 3.5
(I;\/’oace black, 431 57 2
Race white, |55 g 39.6
)
Race other,
% 4.0 3.2

Infants were considered
to be in the "antenatal
corticosteroid" group if
their mother received 1
or more doses of
antenatal corticosteroids
(dexamethasone or
betamethasone).

Outcome(s)
ascertainment/measur
es

1) Neurodevelopmental
impairment at 18-22
months of corrected age,
for infants born up to
2005, defined as 1 or
more of the following:

e aBayleyll
Mental
Developmental
index (MDI) <70

e aBayleyll
Psychomotor
Development
index (PDI) <70

e moderate-
severe cerebral
palsy (CP)

e blindness (blind
with no useful
vision in either
eye)

e deafness
(functional
hearing

haemorrhage, and
delivery mode), multiple
birth, gender, and
center, unless
otherwise stated.
Neurodevelopmental
impairment

At 22 wks GA:
Antenatal
corticosteroids: 1.14
(0.39-3.28)*; No
antenatal
corticosteroids:
reference

*Only adjusted for
gender due to
convergence problems
because of low
outcome prevalence.
At 23 wks GA:
Antenatal
corticosteroids: 1.11
(0.72-1.71); No
antenatal
corticosteroids:
reference

At 24 wks GA:
Antenatal
corticosteroids: 0.80
(0.60-1.08); No
antenatal
corticosteroids:
reference

At 25 wks GA:
Antenatal
corticosteroids: 0.81
(0.62-1.04); No
antenatal
corticosteroids:
reference

infants, only 5,691
survived to follow-up
(46% lost to follow-up
there). Of the ones
who survived to to 18-
22 months of
corrected age, 13.5%
were lost to follow-up,
whether they differed
compared to the ones
included in analysis
not reported.
Prognostic factor
measurement: low
risk of bias

Outcome
measurement: low
risk of bias

However, the
neurodevelopmental
outcomes were
measured differently
for children born after
2005, but validated
tools were used at
both times and they
accounted for that in
the statistical models.
Confounding: low
risk of bias

Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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between 1993-

performed by certified

corticosteroids: 0.93
(0.78-1.12); no

Study details Participants Risk factors Methods Outcomes and results | Comments
Countryl/ies Male gender, impairment with | At 22-25 wks GA:
where the % 52.5 53.9 aids onboth | Antenatal
study was ears) corticosteroids: 0.83
carried out 0.70-0.99); No
CS, % 52.8 36.6 d for infants b Santenatal )
) and for infants born i .
United States —_— after 2005, defined as 1 f‘;g'r?nsctgm'dSZ
or more of the following:
at 5min, % 15.1 30.5 wing MDI<70
Study type At 22 wks GA:
— e Bayleylll Antenatal
Cohort study Intubation, % 1 88.6 91.4 cognitive corticosteroids: 2.16
composite (0.36-13.1); no
Resuscitation, 975 99.1 score <70 antenatal
Aim of the % ' ' e gross motor corticosteroids:
study function level 2 |reference
or greater At 23 wks GA:
To detemine if f;;‘;f %:Ztam 87.4 80.3 . inr?dness (blind | Antenatal
antenatal ’ with some or corticosteroids: 1.27
corticosteroid ; K :
. little useful (0.79-2.03); no
exposure in Maternal age 19.2 vision in either | antenatal
infants bornat | [<=19, % 14.2 eye) corticosteroids:
each gestational e deafness reference
week from 22 to ; :
e ke | Mother n?t 53.3 64.7 (functional At 24 wks GA:
weeks is married, % hearing Antenatal
associated with impairment) corticosteroids: 0.85
improvement in - (0.62-1.16); no
important Mohthe|r< high 26.1 38.2 antenatal
outcomes, Scr:aggate o ' : corticosteroids:
including primary 9 70 2) MDI <70 reference
outcome of 3)PDI<70 At 25 wks GA:
death or Income 436 579 4) Bayley cognitive score | Aptenatal
childhood $<32,000, % ’ : <70 corticosteroids: 0.91
neurodevelopme g; Iéﬂlgdderate—severe CP 1(0.69-1.20); no
ntal impairment. | (\icdicaid. % 1163.4 693 Indness antenatal
' 7) Deafness corticosteroids:
Standardized reference
Study dates Mother not comprehensive At 2225 wks GA:
English 16.7 14.6 neurodevelopmental Antenatal
Infants born speaking, % assessment was
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Eunice Kennedy
Shriver National
Institute of Child
Health and
Human
Development
Neonatal
Research
Network

Inclusion criteria

Inclusion criteria for neurodevelopmental outcomes:
Infants born at any of the 23 National Institute of Child
Health and Human Development Neonatal Research
Network centers between 1993 and 2008 (for analysis
with death as outcome, infants born between 1993-
2009 were included).

Infants born at 22-25 weeks of gestation.

Infants with birth weight of 401-1000 g.

*In the text, there must be a typo because they report
that only infants born between 2003 and 2008 are
included but everywhere else they write about 1993 to
2008.

Exclusion criteria

Infants who died within 12 h after birth without
receiving delivery room resuscitation.

Children who died before follow-up at 18-22 months
corrected age.

Logistic regression
models were to used to
estimate the relationship
between antenatal
corticosteroid use and
outcome.

Length of follow-up

18-22 months corrected
age

(0.48-4.50)* no
antenatal
corticosteroids:
reference

At 23 wks GA:
Antenatal
corticosteroids: 0.93
(0.58-1.50); no
antenatal
corticosteroids:
reference

At 24 wks GA:
Antenatal
corticosteroids: 0.69
(0.49-0.95); no
antenatal
corticosteroids:
reference

At 25 wks GA:
Antenatal
corticosteroids: 0.82
(0.60-1.11); no
antenatal
corticosteroids:
reference

At 22-25 wks GA:
Antenatal
corticosteroids: 0.79
(0.65-0.96); no
antenatal
corticosteroids:
reference

Study details Participants Risk factors Methods Outcomes and results | Comments
2009, follow-up | Follow-up examiners unaware of | antenatal
at 18-22 months | |rate, % 87.6 82.2 exposure to antenatal corticosteroids:
corrected age. corticosteroids. reference
PDI<70
At 22 wks GA:
Source of Statistical methods Antenatal
funding corticosteroids: 1.47
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

*Only adjusted for
gender due to
convergence problems
because of low
outcome prevalence.
Bayley Ill Cognitive
Score <70 (for infants
born after 2005)

At 22 wks GA:
Antenatal
corticosteroids: 1.28
(0.06-27.5)* no
antenatal
corticosteroids:
reference

At 23 wks GA:
Antenatal
corticosteroids: 0.31
(0.09-0.998)**; no
antenatal
corticosteroids:
reference

At 24 wks GA:
Antenatal
corticosteroids: 0.57
(0.17-1.91); no
antenatal
corticosteroids:
reference

At 25 wks GA:
Antenatal
corticosteroids: 0.88
(0.34-2.24); no
antenatal
corticosteroids:
reference

At 22-25 wks GA:
Antenatal
corticosteroids: 0.63
(0.34-1.17); no
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

antenatal
corticosteroids:
reference

*Only adjusted for
gender due to
convergence problems
because of low
outcome prevalence.
**Only adjusted for
gender and race due to
convergence problems
because of low
outcome prevalence.
Moderate-severe CP
At 22 wks GA:
Antenatal
corticosteroids: 0.88
(0.23-3.34)* no
antenatal
corticosteroids:
reference

At 23 wks GA:
Antenatal
corticosteroids: 0.50
(0.30-0.85); no
antenatal
corticosteroids:
reference

At 24 wks GA:
Antenatal
corticosteroids: 0.71
(0.47-1.08)**; no
antenatal
corticosteroids:
reference

At 25 wks GA:
Antenatal
corticosteroids: 0.97
(0.62-1.50); no
antenatal
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

corticosteroids:
reference

At 22-25 wks GA:
Antenatal
corticosteroids: 0.76
(0.59-0.98); no
antenatal
corticosteroids:
reference

*Only adjusted for
gender due to
convergence problems
because of low
outcome prevalence.
**Only adjusted for
gender, race and centre
due to convergence
problems because of
low outcome
prevalence
Blindness At 22 wks
GA: - At 23 wks GA:
Antenatal
corticosteroids: 0.31
(0.10-0.93); no
antenatal
corticosteroids:
reference

At 24 wks GA:
Antenatal
corticosteroids: 1.17
(0.48-2.83)*; no
antenatal
corticosteroids:
reference

At 25 wks GA:
Antenatal
corticosteroids: 0.46
(0.19-1.10)**; no
antenatal
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

corticosteroids:
reference

At 22-25 wks GA:
Antenatal
corticosteroids: 0.61
(0.36-1.03); no
antenatal
corticosteroids:
reference

*Only adjusted for
gender and race due to
convergence problems
because of low
outcome prevalence.
**Only adjusted for
gender due to
convergence problems
because of low
outcome prevalence.
Deafness

At 22 wks GA: -

At 23 wks GA:
Antenatal
corticosteroids: 0.39
(0.17-0.93)% no
antenatal
corticosteroids:
reference

At 24 wks GA:
Antenatal
corticosteroids: 0.93
(0.45-1.90); no
antenatal
corticosteroids:
reference

At 25 wks GA:
Antenatal
corticosteroids: 0.91
(0.46-1.81)**; no
antenatal
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

corticosteroids:
reference

At 22-25 wks GA:
Antenatal
corticosteroids: 0.76
(0.50-1.16); no
antenatal
corticosteroids:
reference

*Only adjusted for
gender and race due to
convergence problems
because of low
outcome prevalence.
**Only adjusted for
gender due to
convergence problems
because of low
outcome prevalence.

Ref Id
410201
Full citation

Davis, N. M.,
Ford, G.W,,
Anderson, P. J.,
Doyle, L.W.,
Developmental
coordination
disorder at 8
years of age in a
regional cohort
of extremely-
low-birthweight
or very preterm
infants,

Sample size

N=298 consecutive preterms
N=262 randomly selected infants

Characteristics

ELBW group: born at <28 weeks gestational age
and/or birth weight <1000g (Children born ELBW and
<1000g=170; ELBW and >999g=73)

Inclusion criteria

Children born with gestational age < 28 weeks or birth
weigh <1000g

Cut off of the 5th centile was used to denote children
with DCD

Risk factors

Male gender

Setting

Children were
consecutively

enrolled, who were born
in the state of Victoria,
Australia

The NBW cohort was
selected from level lll
maternity hospitals in the
state on the expected
date of birth of an ELBW
infant and matched for
sex, mother's country of
birth, and hospital
insurance status

All infants were enrolled
in a prospective

Outcome(s) at age

Developmental
Coordination Disorder
at 8 and 9 years age
After adjustment for all
other perinatal
variables, only male sex
increased the risk of a
child having
developmental
coordination disorder,
with P value 0.017

Limitations

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS.
Participants: low risk
of bias (there is an
adequate description
of population of
interest and of the
inclusion/exclusion
criteria)

Attrition: moderate
risk of bias (8/298
were lost to follow up
in the ELBW group,
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Developmental
Medicine and
Child Neurology,
49, 325-330,
2007

Countrylies
where the
study was
carried out

Australia

Study type

Prospective
cohort study

Aim of the
study

To (1) ascertain
the rate of
developmental
coordination
disorder
occurring in a
cohort of very
preterm (<28
weeks) or
extremely-low-
birthweight (EL
BW <1000g)
children at age 8
to 9 years born
in the 1990s
compared with a
cohort of NBW

Exclusion criteria

Children with cerebral palsy or an 1Q of more than 2
SDs below the mean and SD for the NBW controls
were excluded from all analyses

longitudinal study of
growth and development
throughout childhood,
with some outcomes at
2,5, and 8 reported
previously by the
Victorian Infant
Collaborative Study
Group

Written informed consent
was obtained from
parents of NBW children
Follow-up was regarded
as routine clinical care
for the ELBW /very
preterm children

Method(s) of
measurement for risk
factor(s)

Outcome(s)
ascertainment/measur
es

Fine and gross motor
abilities were assessed
using the Movement
Assessment Battery for
Children (MABC), age
band 2 for 7 to 8 year
olds

Cut off of the 5th centile
was used to denote
children with DCD
Cognitive ability was
assessed using the

and 22/262 were lost
to follow up in the
NBW group. Reason
for loss to follow up
was not clearly
reported)

Prognostic factor
measurement: low
risk of bias

Outcome
measurement: low
risk of bias
Confounding: low risk
of bias

Analysis and
Reporting: moderate
risk of bias (male
gender as a risk
factor only reported
narratively)

Overall quality: low

184



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

(>2499q)
children, (2) to
detemine the
perinatal
associations of
DCD and (3)
detemine the
cognitive,
educational, and
behavioural
deficits that
accompany DCD
in ELBW or very
preterm children

Study dates

January 1991 to
December 1992

Source of
funding

National Health
and Medical
Research
Council,
Australia

Wechsler Intelligence
Scale for Children
(WISC-III)

Full scale 1Q was sued
as a measure of general
cognitive ability

Parents and teachers
completed the Behaviour
Assessment System for
Children

Statistical methods

Data were analysed by
logistic function
regression to determine
the independent
influence of perinatal
variables on DCD
Those perinatal factors
that were significant in
the univariate analysis
were adjusted for in the
multivariate analysis

Length of follow-up

Children were assessed
at age 8 and 9 years by
paediatricians and
psychologists who were
unaware of participant's
perinatal status or of
results of assessments
earlier in childhood
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gestational age
infants born at
<27 weeks'
gestation,
Journal of
Pediatrics, 163,
55-60.e3, 2013

Countrylies
where the
study was
carried out

United States

Study type

Retrospective
cohort study

SGA group:761 (149)
Male sex (n): SGA group: 201; non-SGA group:1381
Inclusion criteria

Infants born between 23 0/7 and 26 6/7 weeks GA

Exclusion criteria

Infants with major congenital abnormalities or
syndromes and those who declined
neurodevelopmental follow-up

determined by 1. Best

obstetric estimate, based
on last menstrual period,

obstetrical variables,
and/or early prenatal
ultrasound; 2. Best
neonatologist estimate,
based on Ballard

score. SGA was defined

as a birth weight <10th
percentile for GA based
on sex specific Olsen
growth curves. Infants
with birth weight =10th
percentile for GA were
classified as non-SGA

Study details Participants Risk factors Methods Outcomes and results | Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410213 N=2971 Small for gestational Data collected Outcomes assessed |Based on NICE
age (SGA) prospectively from at 18-22 months manual 2014

Full citation National Institute of Child | corrected age: checklist for

Characteristics Health and Human For the outcome of prognostic studies
De Jesus, L. C., Development's Neonatal | Death or and QUIPS.
Pappas, A., Maternal: Research Network neurodevelopmental |Participants: low risk
Shankaran, S., |Age (years, mean, SD): SGA group: 27.1 (6.2); non- (NRN) and infants born |impairment: of bias
Li, L., Das, A, SGA group: 26.8 (6.4) in one of the NRN sites, |SGA: OR 3.91, 95%CI | Attrition: moderate
Bell, E. F., Stoll, | African American (n): SGA group:151; non-SGA and followed up at 18-22 |2.91-5.25 risk of bias. The
B. J., Laptook, |group:971 weeks corrected age For the outcome of follow-up rate was
A. R., Walsh, M. | Antenatal corticosteroids (n): SGA group:311; non- BSID lll cognitive 82.3%. Mothers lost
C.,Hale, E.C., |SGAgroup:1953 score <70: to follow up were less
Newman, N. S., |Infant: Method(s) of SGA: OR 2.08, 95%CI |likely to receive
Bara, R,, GA (Weeks, median, range): SGA group:25 (23-26); measurement for risk | 1.12-3.85 (P=0.018) prenatal care and
Higgins, R. D., |non-SGA group:25 (23-26) factor(s) For the outcome of antenatal steroids
Outcomes of Multiple birth (n): SGA group: 76; non-SGA group: 615 BSID lll cognitive and would experience
small for Birth weight (mean g, SD): SGA group:524 (76); non- Gestational age (GA) score <80: pregnancy-induced

SGA: OR 2.38, 95%ClI
1.49-3.81

For the outcome of
moderate or severe
CP:

SGA: OR 2.55, 95%CI
1.69-3.86

For the outcome of
hearing loss with or
without amplification:
SGA: OR 1.38, 95%CI
0.44-4.36 (P=0.58)
For the outcome of
blindness (<20/200
vision bilaterally):
SGA: OR 10.9, 95%CI
2.15555

Covariates included
centre as a random-
effects variable, male

hypertension. Infants
lost to follow up were
less likely to be born
via C-section or to
have growth failure at
36 weeks PMA and
RDS, but tended to
weigh more at birth
and were more likely
to have BPD,
surgically treated
patent ductus
arteriosus, grade IlI-
IV ICH, and cystic
periventricular
leukomalacia.
Prognostic factor
measurement: low
risk of bias
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ntal impairment
at 18-22 months
corrected age

Study dates
January 2006-
July 2009
Source of
funding
National

Institutes of
Health

2. Moderate or sever
cerebral palsy (CP)
based on presence of
bilateral hearing loss
(with or without
amplification) or bilateral
blindness (vision
<20/200). Outcomes
were analysed as a
dichotomous variable
(SGAorno SGA)

A neurodevelopmental
assessment, including a
neurologic examination
and assessment using
the BSID-IIl was
performed by a certified
examiner trained for
reliability

Study details Participants Risk factors Methods Outcomes and results | Comments
Outcome(s) sex, multiple birth, GA, |Outcome
ascertainment/measur |antenatal corticosteroid | measurement: low

Aim of the es use, hypertension, and |risk of bias

study maternal education Confounders: low
The primary outcome for risk of bias

To determine this analysis was risk of Analysis and

whether small death or reporting: low risk of

for gestational neurodevelopmental bias

age (SGA) impairment. Neurodevel

infants born at opmental impairment Overall quality:

<27 weeks was defined as presence Moderate

gestational age of at least one of the

(GA) are at following: 1. A

increased risk composite score <70 on

for mortality, the cognitive component

morbidity, and of the Bayley Scales of

growth and Infant and Toddler

neurodevelopme Development (BSID-II);
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Study details Participants Risk factors Methods Outcomes and results | Comments

Statistical methods

Multivariate logistic

regression models

Length of follow-up

18-22 months corrected

age
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410443 N = 2855 Antenatal corticosteroid | All maternity units in nine | Risk of cerebral palsy |Based on the NICE

(ANC) exposure. regions of France. 24-27 week group manual 2014
Full citation No exposure to ANC: | checklistfor
Characteristics Reference prognostic studies

Foix-L'Helias, L., Method(s) of Any exposure to ANC: |and QUIPS.
Marchand, L., Baseline characteristics not described in this measurement for risk |OR 1.69 (067 -4.26) |Participants: Low
Theret, B., publication. factor(s) Exposure to complete |risk of bias
Larroque, B., course of ANC: OR Attrition: Moderate
Ancel, P. Y., Standardised 1.22 (0.46 - 3.26) risk of bias
Blondel, B., Inclusion criteria questionnaires were From the 2207
Garel, M., completed prospectively, | 28-32 week group survivors at the time
Maillard, F., For this analysis, any birth between 240 and 32*6 including dataon ANC | No exposure to ANC:  |of 5 year follow up,
Missy, P., Sehili, | weeks of gestation in all maternity units of nine French therapy, including the Reference cerebral palsy status
F., Supernant, |regions in 1997. number of courses and | Any exposure to ANC: | was only known in
K., Durand, M., whether they were OR 0.86 (0.54 - 1.38) 1781 infants, and
Matis, J., complete or not. Exposure to complete | MPC score was only
Messer, J., Exclusion criteria course of ANC: OR available for 1508.
Treisser, A., 0.71(0.42 -1.19) Therefore 19% of the
Burguet, A., Missing data on antenatal steroid use (n=89). For the Outcome(s) study population were
Abraham-Lerat, |purpose of this analysis children who died before 5 ascertainment/measur |All preterm infants (24- |unaccounted for in
L., Menget, A., |years were excluded. The protocol included the option es 32 weeks) terms of CP status,
Roth, P., Schaal, | of not following up one of every two infants born at 32 No exposure to ANC:  |and 32%
J. P., Thiriez, G., | weeks (to reduce the workload). 2 regions exercised Follow up was at 5 years | Reference unaccounted for in
Leveque, C., this option leading to the exclusion of 68 infants. of age, and involved a | Any exposure to ANC: |terms of MPC status.
Marret, S., medical and OR 0.99 (065 -1.52) |No information is
Marpeau, L., presented on
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Boulot, P.,
Picaud, J. C.,
Donadio, A. M.,
Ledesert, B.,
Andre, M.,
Fresson, J.,
Hascoet, J. M.,
Arnaud, C.,
Bourdet-
Loubere, S.,
Grandjean, H.,
Rolland, M.,
Leignel, C.,
Lequien, P.,
Pierrat, V.,
Puech, F.,
Subtil, D.,
Truffert, P.,
Boog, G.,
Rouger-Bureau,
V., Roze, J. C,,
Ancel, P. Y.,
Breart, G.,
Kaminski, M., Du
Mazaubrun, C.,
Dehan, M.,
Zupan-Simunek,
V., Vodovar, M.,
Voyer, M.,
Impact of the
use of antenatal
corticosteroids
on mortality,
cerebral lesions
and 5-year
neurodevelopme
ntal outcomes of
very preterm
infants: The
EPIPAGE cohort

neuropsychological
assessment.

The definition of cerebral
palsy was that
established by the
European Cerebral
Palsy Network, which
requires at least 2 of the
following: abnormal
posture or movement,
increased tone and
hyperreflexia. Cerebral
palsy was considered to
be severe if infants were
unable to walk, or only
able to walk with
assistance.

Cognitive ability was
assessed using the
mental processing
composite (MPC) of the
Kaufman Assessment
Battery for Children. This
score is standardised to
amean (+SD) of 100
(x15) based on a
reference population of
French children born in
the late 1990s. MPC
scores of less than 70
indicate cognitive
impairment.

Statistical methods

Odds ratios for the
outcomes (CP and MPC
<70) were calculated for
infants exposed to any

Exposure to complete
course of ANC: OR
0.83(0.52 - 1.31)

Risk of MPC <70
24-27 week group:

No exposure to ANC:
Reference

Exposure to any ANC:
OR 1.61 (0.55 -4.73)
Exposure to complete
course of ANC: OR
1.78 (0.59 - 5.38)

28-32 week group

No exposure to ANC:
Reference

Any exposure to ANC:
OR0.76 (048 - 1.18)
Exposure to complete
course of ANC: OR
0.85 (0.52 - 1.38)

All preterm infants (24-
32 weeks)

No exposure to ANC:
Reference

Any exposure to ANC:
OR0.82 (054 -1.24)
Exposure to complete
course of ANC: OR
0.91 (0.58 - 1.42)

All OR adjusted for
quintile of propensity
score, social class of
the family and
gestational age

potential differences
between these
participants and
those for whom data
was available.
Prognostic factor
measurement: Low
risk of bias
Outcome
measurement: Low
risk of bias
Analysis and
reporting: Low risk of
bias

Overall quality:
moderate
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Study details |Participants

Risk factors

Methods

Outcomes and results

Comments

study, BJOG: An
International
Journal of
Obstetrics and
Gynaecology,
115, 275-282,
2008

Countrylies
where the
study was
carried out

France.

Study type

Prospective
population
based cohort
study.

Aim of the
study

To assess the
impact of
antenatal
steroids on
neurodevelopme
ntal outcome of
infants born at
24-27 weeks
and 28-32
weeks
gestation.

antenatal corticosteroid
compared to no
antenatal corticosteroid,
and for a completed
course of antenatal
corticosteroids
compared to no
corticosteroids. These
are presented as crude
ratios, and adjusted for
gestational age, social
class, sex and
pregnancy
complications. A
propensity score method
was then utilised to
reduce bias, which
included adjustment for:
general characteristics
(maternal age, parity,
tobacco consumption,
region and level of
neonatal intensive care),
maternal complications
and pregnancy
characteristics (previous
stillbirth or preterm birth,
uterine malformation,
diabetes, hypertension,
severe maternal
disease, infertility
treatment, single or
multiple pregnancy,
tocolysis, suspected
chorioamnionitis,
placenta praevia,
threatened preterm
labour, rupture of
membranes,
spontaneous preterm

190



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Study dates

Recruitment took
place in 1997.
Follow up was at
5 years.

Source of
funding

INSERM
(National
Institute of
Health and
Medical
Research),
Directorate
General for
Health of the
Ministry for
Social Affairs,
Merck-Sharp
and Dohme-
Chibret, Medical
Research
Foundation,
HAS (French
National
Authority for
Health) and
"Hospital
Program for
Clinical
Research 2001
n° AOMO1117"
of the French
Department of
Health.

labour, caesarean
section before labour or
induced delivery) and
fetal complications
(suspected intrauterine
growth retardation,
malformations and acute
fetal distress).

Length of follow-up

5 years.
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administration of Bayley
Scales of Infant
Development were

Study details Participants Risk factors Methods Outcomes and results | Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
347156 N = 5456 Gestational age Neonatal Research For infants without ICH |Based on the NICE
NEC Network hospital study. |Risk of cerebral palsy | manual 2014
Full citation GA 26-28 weeks: checklist for
Characteristics Reference prognostic studies
Goldstein, R. F., Method(s) of GA 23-25 weeks: OR  |and QUIPS.
Cotten, C. M., Characteristics of infants followed at 18-22 months. measurement for risk | 1.57 (1.01-2.44) Participants: low risk
Shankaran, S., | [Characteristic N (%) factor(s) of bias
Gantz, M. G,, Risk of MDI <70 Attrition: moderate
Poole, W. K., . Demographic, perinatal | GA 26-28 weeks: risk of bias
Influence of Gestational age (weeks) 23- |/1583 and neonatal morbidity | Reference 8% of the original
gestational age 25 (43.1) variables were obtained |GA 23-25 weeks: OR | cohort were lost to
on death and from the Neonatal 1.41 (1.16-1.72) follow up. No details
neurodevelopme 26-/|2089 Research Network are provided
ntal outcome in | 28 (56.9) Registry of Morbidity and | Risk of PDI < 70 regarding whether the
premature Mortality Generic GA 26-28 weeks: baseline
infants with - Database. The presence | Reference characteristics of
severe gg?égal education <HS (1592?3) and severity of ICH was | GA 23-25 weeks: OR  |those lost to follow up
intracranial ) determined by a cranial |1.38 (1.10-1.75) differ from those who
hemorrhage, 164 ultrasound performed in provided follow up
Journal of C the first 28 days of life. | Risk of blindness data, therefore there
Perinatology, 33, Medicaid insurance (61.0) GA 26-28 weeks: is the potential for
25-32, 2013 Reference systematic
, , 1547 Outcome(s) GA 23-25 weeks: OR  |differences between
Country/ies Race- Black (non-Hispanic) (42.1) ascertainment/measur (4.66 (1.5-14.52) participants who were
where the es and were not followed
study was Risk of deafness up.
carried out White (non Hispanic) 1361 Data on GA 26-28 weeks: Prognostic factor
(37.1) neurodevelopmental Reference measurement: low
USA. outcome were obtained | GA 23-25 weeks: OR |risk of bias
. . 621 by trained staff using 2.67 (1.37-5.20) Outcome
Hispanic (16.9) standard definitions measurement: low
Study type listed in the study's For infants with Grade |risk of bias
_ 143 Manual of Operations. |11l ICH Confounding: low
Retrospective Other 39 The neurologic Risk of cerebral palsy |risk of bias
cohort study. (3.9) examination and GA 26-28 weeks: Analysis and

Reference
GA 23-25 weeks: OR
1.48 (0.64-3.41)

reporting: low risk of
bias.
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Early onset infection

(1.5)

score at 5 minutes,
antenatal steroids, early
infection, postnatal
steroids, NEC, late onset

2.01 (1.01-4.02)

Risk of PDI <70

Study details Participants Risk factors Methods Outcomes and results | Comments
Aim of the 1713 performed by certified Overall quality:
study Gender-male (46.7) examiners who were Risk of MDI <70 moderate
blinded to the grade of | GA 26-28 weeks:
To detemine if ICH and trained to Reference
neurodevelopme | (Small for gestational age 345 reliability at each GA 23-25 weeks: OR
ntal outcome (9-4) participating network 1.85 (1.06-3.25)
after severe centre.
intracranial C-section delive 2391 Neurodevelopmental Risk of PDI <70
haemorrhage Y (65.2) impairment (NDI) was GA 26-28 weeks:
differs by defined as at leastone |Reference
gestational age 485 of: moderate/severe GA 23-25 weeks: OR
at birth. 5-min Apgar <5 (13.3) cerebral palsy with 1.06 (0.56-2.01)
' Gross Motor Function
score 3-5, Mental Risk of blindness
Study dates Antenatal steroids-none 624 Development Index or | unable to be calculated
(17.1) Psychomotor (number of infants too
Not reported. Development Index < 70 | small)
States five year 3057 on the BSID-II at 18-22
duration. No ICH (83.3) months corrected age, | Risk of deafness
blindness (no functional |GA 26-28 weeks:
vision in both eyes) or | Reference
Source of Severe ICH 615 deafness (requiring GA 23-25 weeks: OR
funding (16.7) amplification in both 3.36 (1.08-10.44)
ears).
;I'h?.tN?tion?l 335 For infants with Grade
nstitutes o 9.1)/ IVICH
Health and the | |Grade 3/ Grade 4 (280) Statistical methods Risk of cerebral palsy
Eunice Kennedy (7.6) GA 26-28 weeks:
Shriver National Generalized linear mixed | Reference
Institute of Child 170 models were created to | GA 23-25 weeks: OR
Health and 46)/ predict the risk of 0.84 (0.42-1.68)
gum&:n t NEC- Medical/Surgical (148) neurodevelopmental
evelopment. impairment among Risk of MDI <70
(4.0) survivors at follow up. GA 26-28 weeks:
Models included Reference
56 gestational age, Apgar | GA 23-25 weeks: OR
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Study details

Risk factors

Methods

Outcomes and results

Comments

Participants
Late onset infection (264772 )
Cystic PVL (131;)
Postnatal steroids ?24?? "

Inclusion criteria

Infants born between 23 and 28 completed weeks of
gestation with a birthweight of 401-1000g, born at (or
transferred before 2 weeks of age to) one of 18
Neonatal Research Network centres during a five year
period.

Exclusion criteria

Grade 1 or 2 IVH.

infection, cystic PVL,
ventriculoperitoneal
shunt insertion, maternal
education, Medicaid
status and BPD at 36
weeks.

Length of follow-up
18-22 months.

GA 26-28 weeks:
Reference

GA 23-25 weeks: OR
0.77 (0.38-1.57)

Risk of blindness
unable to be calculated
(number of infants too
small)

Risk of deafness
GA 26-28 weeks:
Reference

GA 23-25 weeks: OR
1.16 (0.42-3.24)

Risk of overall
neurodevelopmental
impairment

No NEC: Reference
NEC: OR 6.89 (1.44-
32.88)

Ref Id
336410
Full citation

Guellec, I.,
Lapillonne, A.,
Renolleau, S.,
Charlaluk, M. L.,
Roze, J. C.,
Marret, S.,
Vieux, R.,

Sample size

n=2846 included originally

n=1822 children with follow-up at 5 years on CP and
cognitive outcome (disorders)

n=1677 children with follow-up at 5 years on
behavioural outcomes (problems)

Characteristics

Risk factors

Small for gestational
age (SGA) (vs
appropriate for
gestational age AGA)
Mild SGA (vs AGA)

Setting

All maternity units in 9
regions of France.

Method(s) of
measurement for risk
factor(s)

SGA, a birth weight for
gestational age at the

Outcome(s) at age

Outcomes assessed
at 5 years of age:
Disorders

Cerebral palsy (CP)
1) Infants born at 24-28
wks of gestation:
AGA (>=20th centile):
Ref

M-SGA (10th-19th
centile): 0.75 (0.25-
2.23)

Limitations

Based on the NICE

manual 2014
checklist for
prognostic studies
and QUIPS.

Participants: low risk

of bias

Attrition: moderate

risk of bias

Of the ones originally
included in the study,
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Monique, K.,
Ancel, P. Y.,
Epipage Study
Group,
Neurologic
outcomes at
school age in
very preterm
infants born with
severe or mild
growth
restriction,
Pediatrics, 127,
e€883-91, 2011

Countrylies
where the
study was
carried out

France

Study type

Prospective
observational
study (cohort)

Aim of the
study

To detemine
whether mild
and severe
growth
restriction at
birth among
preterm infants

Among the 2846 infants born alive, 274 (9.6%) were
M-SGA and 262 (9.2%) were SGA; 828 children were
born between 24 and 28 weeks' gestation, and 2018
were born between 29 and 32 weeks' gestation.
Among children in the 24- to 28-week group there was
no significant association between weight for GA and
social and maternal variables. In the 29- to 32-week
group, the proportions of SGA and M-SGA were
increased among nulliparous women older than 35
years and among women who received antenatal
corticosteroids.

Inclusion criteria
Infants born at <33 weeks of gestation in all maternity

units, regardless of the level of he hospital, of 9
regions of France between 1 Jan and 31 Dec 1997.

Exclusion criteria

None reported.

<10th centile, measured
at birth.

Mildly SGA (M-SGA), a
birth weight for
gestational age between
the 10th and 19th
centiles), measured at
birth.

Outcome(s)
ascertainment/measur
es

Developmental
disorders:

Cerebral palsy (CP),
defined according to the
European CP Network
definition, children were
classified as having CP if
they had abnormal
posture or movement,
increased tone or
hyperreflexia (spastic
CP), involuntary
movements (dyskinetic
CP), or loss of
coordination (ataxic CP).
Detailed medical and
neurologic examintion in
which tone, reflexes,
postures and
movements were
assessed. Trained
paediatricians reviewed
data for children with
abnormal results on
neurologic examination
to validate the diagnosis

SGA (<10th centile):
1.73 (0.54-5.60)
Adjusted for gestational
age, gender, spcial
class of the family, type
of pregnancy (single vs
multiple).

2) Infants born at 29-32
wks of gestation:

AGA (>=20th centile):
Ref

M-SGA (10th-19th
centile): 0.57 (0.24-
1.34)

SGA (<10th centile):
0.39 (0.14-1.08)
Adjusted for gestational
age, gender, social
class of the family, and
type of pregnancy
(single vs multiple).

Cognitive deficiency

1) Infants born at 24-28
wks of gestation:

AGA (>=20th centile):
Ref

M-SGA (10th-19th
centile): 0.91 (0.38-
2.16)

SGA (<10th centile):
1.05 (0.34-3.19)
Adjusted for gestational
age, social class of the
family, and age,
nationality and parity of
the mother at birth.

36% were lost to
follow-up at 5 years
for disorder outcomes
and 41% for problems
outcomes.
Prognostic factor
measurement: low
risk of bias

Outcome
measurement: low
risk of bias

However, note that
cognitive deficiency
considers MPC <85 (-
1SD), so also "mild"
definiciency.
Confounders: low
risk of bias

Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

is associated
with neonatal
mortality and
cerebral palsy
and cognitive
performance at 5
years of age and
school
performance at 8
years of age.

Study dates
1997, follow-up
at 5 and 8 years
Source of
funding

None reported.

of CP and assess the
severity.

Cognitive deficiency,
defined by an Mental
processing Composite
(MPC) <85 (-1SD)
assessed by the French
version of the Kaufman
Assessment Battery for
Children, administered
by trained psychologist.

Developmental
problems:
Inattention-hyperactivity
symptoms, assessed
with the French version
of the Strength and
Difficulties Questionnaire
completed by the
parents.

Total behavioural
difficulties, including a
sum score of scales on
hyperactivity-inattention,
conduct, emotional and
peer

problems, assessed with
the French version of the
Strength and Difficulties
Questionnaire completed
by the parents.

Statistical methods

Multiple logistic
regression, including
covariates that were
known risk factors and

2) Infants born at 29-32
wks of gestation:

AGA (>=20th centile):
Ref

M-SGA (10th-19th
centile): 1.87 (1.24-
2.82)

SGA (<10th centile):
1.73 (1.12-2.69)
Adjusted for gestational
age, social class of the
family, and age,
nationality and parity of
the mother at birth.

Problems
Inattentional-
hyperactivity symptoms

1) Infants born at 24-28
wks of gestation:

AGA (>=20th centile):
Ref

M-SGA (10th-19th
centile): 1.05 (0.41-
2.70)

SGA (<10th centile):
1.29 (0.37-4.46)
Adjusted for gestational
age, gender, social
class of the family, age
and parity of the mother
at birth, type of
pregnancy (single vs
multiple) and antenatal
corticosteroids.

2) Infants born at 29-32
wks of gestation:
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

found to be associated
with the outcome at the
20% significance level in
univariate analysis.

Length of follow-up

5 years

AGA (>=20th centile):
Ref

M-SGA (10th-19th
centile): 1.19 (0.69-
2.03)

SGA (<10th centile):
1.78 (1.10-2.89)
Adjusted for gestational
age, gender, social
class of the family, age
and parity of the mother
at birth, type of
pregnancy (single vs
multiple) and antenatal
corticosteroids.

Total behavioural
difficulties

1) Infants born at 24-28
wks of gestation:

AGA (>=20th centile):
Ref

M-SGA (10th-19th
centile): 1.24 (0.52-
2.92)

SGA (<10th centile):
2.30 (0.82-6.48)
Adjusted for gestational
age, gender, social
class of the family, age
and parity of the mother
at birth, type of
pregnancy (single vs
multiple) and antenatal
corticosteroids.

2) Infants born at 29-32
wks of gestation:

AGA (>=20th
centile):Ref
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Christensen, M.
F., Andersen, E.,
Lillquist, K.,
Verder, H.,
Peitersen, B.,
Grytter, C.,
Agertoft, L.,
Andersen, E. A,
Berg, A., Krag-
Olsen, B.,
Sardeman, H.,
Jonsbo, F.,

Mechanical ventilation (mean number of days, range):
9 (1-53)

Nasal CPAP (n): 248

Nasal CPAP (mean number of days, range): 39 (1-
151)

Inclusion criteria

Infants born in 1994-1995 with 1) a birth weight below
1000 g or 2) a gestational age below 28wk.

deviations from the
mean of a reference
group, and classified
children with intellectual
disabilities.

Motor performance was
measured by the
Movement ABC scale,
with a high score
indicating poor motor
performance.

adjusted for each other
in the multivariate
analysis, as well as
CRIB-score (high),
chronic lung disease,
and mechanic
ventilation during
neonatal course

Study details Participants Risk factors Methods Outcomes and results | Comments

M-SGA (10th-19th

centile): 1.66 (1.04-

2.62)

SGA (<10th centile):

0.98 (0.59-1.63)

Adjusted for gestational

age, gender, social

class of the family, age

and parity of the mother

at birth, type of

pregnancy (single vs

multiple) and antenatal

corticosteroids.
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
347172 N=252 Male gender National cohort Outcomes assessed |Based on the NICE

GA at age 5 years: manual 2014
Full citation IVH grade 3 and 4 For the outcome of checklist for
Characteristics IVH 3-4/PVL Method(s) of CP, OR (95%Cl): prognostic studies

Hansen, B. M., Necrotizing enterocolitis | measurement for risk | Sex/boy: 0.5 (0.2-1.6) |and QUIPS.
Hoff, B., Uldall, |Boys (%): 49 (NEC) factor(s) IVH 3-4/PVL: 19.9 (6.1- | Participants: low risk
P., Greisen, G., |Birthweight (mean g, SD): 923 (167) 64.8) of bias
Kamper, J., Gestational age (mean weeks, SD): 27.4 (1.8) Intellectual development |NEC: 19.1 (3.3-111.3) | Attrition: moderate
Djernes, B., Gestational age (range in weeks): 24.1-34.3 was defined as 1Q score risk of bias. Loss to
Hertel, J., Mechanical ventilation (n): 95 below -2 standard -risk factors were follow up or number

of infants not in the
analyses was not
reported in the study
Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Jorgensen, N.
F., Christensen,
N. C., Nielsen,
F., Ebbesen, F.,
Pryds, O.,
Lange, A,
Danish, Etfol
Group, Perinatal
risk factors of
adverse
outcome in very
preterm children:
arole of initial
treatment of
respiratory
insufficiency?,
Acta Paediatrica,
93, 1859, 2004

Countrylies
where the
study was
carried out

Denmark

Study type

Prospective
cohort

Aim of the
study

To investigate
risk factors of
adverse
outcome ina

Exclusion criteria

One child with holoprosencephaly and one child with
Sandoff disease were excluded from the analyses.

School education was
scored on a 6 point scale
from below average to
upper secondary school
(parents).

Vocational training was
scored on on a 5 point
scale from no vocational
training to academic
education of at least 5
years duration

(parents).

The total score ranged
from 2 to 11 and for
each child a mean
parental education score
was calculated for the
adults living with the
child.

Outcome(s)
ascertainment/measur
es

Cerebral palsy was
diagnosed in accordance
with the criteria as
defined in the
Surveillance of cerebral
palsy in Europe

Visual disability: a visual
acuity at or below 0.3 on
the best-corrected eye
was defined as visual
disability.

Motor performance was
evaluated by Movement
Assessment Battery for

For the outcome of IQ
score below 2 -SD of
the mean:

Sex/boy: 1.0 (0.5-2.0)
IVH 3-4/PVL: 6.2 (2.3-
16.5)

NEC: 4.1 (0.8-20.8)

-risk factors were
adjusted for each other
in the multivariate
analysis, as well as
CRIB-score (high),
chronic lung disease,
and mechanic
ventilation during
neonatal course

Analysis and

reporting: low risk of

bias

Overall quality:
Moderate
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

cohort of very
preterm children
treated mainly
with nasal
continuous
positive airway
pressure (CPAP)
during the
neonatal course

Study dates

1994-1995

Source of
funding

Danish Medical
Research
Council, Ronald
McDonald
Children's
Charities in
Denmark, Vill
Heises
Foundation.

Children, high score
indicating poor motor
performance.
Intelligence test:
Wechsler's Preschool
and Primary Scale of
Intelligence-Revised,
WPPSI-R, was used as
an intelligence test.
Intellectual disability: An
IQ score below -2 SD
from the mean of a
reference group
classified children with
intellectual disability.

Statistical methods

Multivariate logistic
regression analysis was
performed to investigate
risk factors of adverse
outcome in the entire
cohort.

Adverse outcomes were
cerebral palsy and
intellectual disability.
CRIB score was used as
an early indicator of
clinical condition.

NEC, IVH 3-4/PVL and
CLD were predictors of
adverse outcome.

Male sex was entered in
order to look for
differences between
mechanical ventilation
and adverse outcome,
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

mechanical ventilation
(dichotomous) was used
as a predictor.

A linear regression
analysis was performed
in three steps to
investigate influence of
risk factors on both 1Q
and motor performance.
Children with CP, visual
disability or a first
language other than
Danish were excluded.
Children with gestational
age >27 weeks (to
reduce confounding by
intrauterine growth) were
excluded.

Step 1: Parental
education score was
entered as an index of
genetic and
environmental influence
together with gender and
gestational age.

Step 2: mechanical
ventilation was entered
to investigate influence
of mechanical support.
Step 3: CLD and IVH 3-
4/PVL were entered to
examine the influence on
outcomes.

NEC was not used as a
variable due to low
incidence in the
subsample. There was
normal distribution of
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Helderman, J.
B., O'Shea, T.
M., Kuban, K.
C., Allred, E. N,,
Hecht, J. L.,
Dammann, O.,
Paneth, N.,
McElrath, T. F.,
Onderdonk, A.,
Leviton, A.,
Elgan study
Investigators,
Antenatal
antecedents of
cognitive
impairment at 24
months in
extremely low
gestational age
newborns,
Pediatrics, 129,
494-502, 2012

Countrylies
where the

Characteristics

Maternal characteristics
Racial identity (n):
White:545

Black:242

Other:119

Age (years, n):
<21:125
21-35:618
>35:178

Neonatal characteristics:

Babies born <28 weeks gestational age

Inclusion criteria

Babies born <28 weeks gestational age

Exclusion criteria

Method(s) of
measurement for risk
factor(s)

Outcome(s)
ascertainment/measur
es

Developmental
assessment was
determined at 24 months
corrected age

91% of children had the
developmental
assessment, which
included a neurologic
examination and the
BSID II. AlIBSID Il
assessments were age
adjusted

Neurologic examiners
were asked to rate the
child on the Gross Motor
Function

Study details Participants Risk factors Methods Outcomes and results | Comments

residuals in both

analyses.

Length of follow-up

5-year follow-up of a

national prospective

cohort
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410637 N=1506 Male gender Women participated 14 | Association of variables | Based on the NICE

Analysed n=921 Gestational age institutions in 11 cities in | with low MDI (<55 or manual 2014

Full citation 5 states 55-59): checklist for

Total sample (n=921)

MDI <55:

Gestational age 23-24
weeks: OR 1.9 (0.97-
3.6)

Gestational age 25-26
weeks: OR 1.2 (0.7-2.1)
Gestational age 27
weeks: Reference

Male gender: OR 2.5
(1.6-4.1)

Ethnicity (white (ref) vs
non-white): OR 2.3 (1.4-
3.8)

MDI 55-69:

Gestational age 23-24
weeks: OR 1.0 (0.5-1.9)
Gestational age 25-26
weeks: OR 0.8 (0.5-1.3)
Gestational age 27
weeks: Reference

Male gender: OR 2.0
(1.3-3.2)

prognostic studies
and QUIPS.
Participants: Low
risk of bias

Attrition: moderate
risk of bias

A total of 1200 infants
survived to 24 months
and 85% were
assessed with BSID Il
or GMFCS. Infants
with impaired GMFCS
21 were excluded,
leaving 921 included
in the analysis
Prognostic factor
measurement: low
risk of bias

Outcome
measurement: low
risk of bias
Confounders: low
risk of bias

Analysis and
reporting: moderate
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Study type

Multicentre
cohort study
(ELGAN study)

Aim of the
study

To identify risk
factors that may
increase the risk
of cognitive
impairment at 24
months
corrected age in
children who
were born at
extremely low
gestational age

Study dates
2002 to 2004

Source of
funding

The National
Institute of
Neurologic

Cognitive impairment
was defined as a Mental
Developmental Index
(MDI) of <70. An MDI of
<55 was considered as
severe cognitive
impairment

The child was tested as
non-testable on a scale
of impairments
prohibited standardised
administration, or if >2
items were judged to be
'not applicable’

Data analysis included
adjustment for potential
confounders by two
multivariable models,
each comparing children
in 1 of the 2 abnormal
outcome groups to the
same referent group
(i.e., those with MDI=70)
The models contained a
hospital cluster term to
account for the
possibility that infants
born at a particular
hospital are more like
each other than like
infants born at other
hospitals

Statistical methods

Study details Participants Risk factors Methods Outcomes and results | Comments

study was Children who were not able to walk independently Classification System Ethnicity (white (ref) vs |risk of bias

carried out (GMFCS =1) (GMFCS) separately non-white): OR 2.1 (1.3-| (participant numbers
from the neurologic 3.5) in reported flow

United States examination diagram do not add

up)

Overall quality:
Moderate
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term outcome at
age 7-10 years

(CLD) (most likely

Study details Participants Risk factors Methods Outcomes and results | Comments
Disorders and Data analysis included
Stroke (NINDS), adjustment for potential
funded by the confounders by two
National multivariable regression
Institutes of models, each comparing
Health (NIH) childrenin 1 of the 2

abnormal outcome

groups to the same

referent group (i.e.,

those with MDI=70)

The models contained a

hospital cluster term to

account for the

possibility that infants

born at a particular

hospital are more like

each other than like

infants born at other

hospitals

Length of follow-up

24 months corrected age
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
397305 Enrolled n=128 Intracerebral Perinatal centres of the |Outcomes assessed |Based onthe NICE

Died before first discharge from hospital n=23 haemorrhage (ICH) >Il °| University of Munich and |at 7-10 years of age: | manual 2014
Full citation (excluded) (intraventricular the University of Uim in | Neurodevelopmental checklist for
Lost to follow-up n=26 haemorrhage, IVH) Germany. impairment prognostic studies

Herber-Jonat, Included in outcome analysis n=79 (18 in GA 22-23 | and/or Periventricular No ROP >II © and QUIPS.
S., Streiftau, S., |wks, 61 in GA 24 wks) Leucomalasia (PVL) (reference) Participants: low risk
Knauss, E., Retinopathy of Method(s) of ROP >II ° OR 3.18 of bias
Voigt, F., prematurity (ROP) >Il °© | measurement for risk |(95% CI 1.09-9.31) Attrition: moderate
Flemmer, AW, Necrotising enterocolitis | factor(s) Adjusted for gestational | risk of bias
Hummler, H. D., |Characteristics (NEC) >IIB (results not age, birthweight, 26 lost to follow-up
Schulze, A, reported) Not described in the antenatal steroid (out of 105), no
Bode, H., Long- | Children included in analysis (n=79): Chronic lung disease publication. treatment. reason for loss to

follow-up available.
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Study details Participants Risk factors Methods Outcomes and results | Comments
after extreme Gestational age, weeks 24.3 meaning Outcome(s) ICH >II ° not included in | However, baseline
prematurity - a Bronchopulmonary ascertainment/measur | multiple regression characteristics did not
prospective, tWo | |(mean +- SD) +-04 ||dysplasia, BPD) (results | es model because all differ between the
centre cohort not reported)) children with this ones lost to follow-up
study of children Composite complication showed and the ones
born before 25 Birthweight, g (mean +- SD) ?‘1‘2 - neurodevelopmental moderate or severe included in analysis.
completed impairment including |impairment. Prognostic factor
weeks of components of motor, |NEC >IIB not reported, | measurement: high
gestation (1999- | |Head circumference, cm (mean 21.9 +- vision, cognitive, assumption is that was |risk of bias
2003), Journal of | |+- SD) 20 hearing. not significant. No description of how
Maternal-Fetal & Assessed through the CLD not reported, prognostic factors
Neonatal 311 +- following assumption is that was | (risk factors) were
Medicine, 27, Length, cm (mean +- SD) 2 2 Motor function: not significant. measured or defined.
1620-6, 2014 ’ neurologic examination Outcome
assessed the ability to measurement: low
Countryl/ies Small for gestational age 7(9) walk, complex motor risk of bias
where the (<10.Perc.) n(%) function, and fine-motor Confounders: highr
study was function tests with isk of bias
carried out 5 min APGAR <=5, n (%) 10 (13) special emphasis on the ICH >Il ° and/or PVL
diagnosis of were not included in
Germany - > CP. Children classified the multivariate
Antenatal steroids, n(%) Complete ||47 (60) as normal, mildly analysis. Not clear
abnormal or severely which factors were
Study type Incomplete||23 (29) abnormal. Functional considered potential
activity was graded confounders.
Prospective N 9 (11 according to the Gross Analysis and
cohort study one (1) Motor Function Reporting: moderate
Classification System risk of bias
Female, n(%) 42 (53) (GMFCS). Fine and They report that
Aim of the gross motor skills: an 18- backward stepwise
study item version of the logistic regression
) Lincoln-Oseretsky Motor was conducted, at the
To determine the | |nclusion criteria Development Scale same time they report
long-term (LOS KF-18). that only univariate
neurodevelopme | Al children with a gestational age of 22-24 completed Visual impairment: analysis was done on
ntal outcome in | \yeeks born in the perinatal centre of the Universities of based on ICH>II° and/or PVL.
extremely Munich and Ulm if they survived until the first ophthalmological records Therefore, not clear
preterm infants discharge from the hospital. and classified as what was done and
of 22-23 severely impaired, if at why.
completed least one eye showed a Overall quality: low
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

weeks' of
gestation as
compared to
infants 24 weeks
with immediate
postnatal life
support born in
two German
tertiary perinatal
centres between
1999 and 2003.

Study dates

Enrollment
between 1/1/199
9 and
31/12/2003.
Follow-up at 7-
10 years.

Source of
funding

Not reported.

Exclusion criteria

Infants born before 22 completed weeks or after 24
completed weeks of gestation.
Infants who died before first discharge from hospital.

refrectory error of +-10
dpt or a spectacle
corrected visual acuity of
<=0.5. A visual acuity of
<=0.1 after best
correction for ametropia
in at least one eye rated
the infant as blind.
Cognitive: 1Q score
assessed through
Wechsler Intelligence
Scale for Children IV
(WISC-IV)

Severe hearing
impairment: the need for
hearing amplification for
at least one ear
Composite outcomes:
Severe
neurodevelopmental
impairment defined as:
an 1Q score of >3 SD
below the mean; and/or
a GMFCS level of 11I-V
on the basis of a
severely abnormal
neurological
examination; and/or a
hearing loss requiring
amplification; and/or
blindness.

Moderate
neurodevelopmental
impairment defined as:
any abnormal
neurological examination
with moderate immobility
(GMFCS = ll); and/or an
IQ score of >2 to 3 SD
below the mean; and/or
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Study details Participants Risk factors Methods Outcomes and results | Comments

a severe visual or

hearing impairment.

Statistical methods

A backward stepwise

logistic regression model

was applied to detemmine

factors associated with

any major neonatal

morbidity and adverse

neurodevelopmental

outcome.

Length of follow-up

7 to 10 years
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410652 n=7200 Gestational age (very Nationally Outcomes assessed |Based onthe NICE

preterm <=32 weeks, representative, at 24 months: manual 2014
Full citation moderately preterm 33- |longitudinal dataset, the | Cognitive delay checklist for
Characteristics 36 weeks, term >=37 Early Childhood Gestational age: prognostic studies

Hillemeier, M. weeks) Longitudinal Study, Bitrh | 33-36 wks GA and QUIPS.
M., Morgan, P. Mean Cohort (ECLS-B) inthe |(moderate preterm): Participants: low risk
L., Farkas, G., (SD) or % Us. 1.07 (NS, 95%Cl not | of bias
Maczuga, S. A., presented) Note that all sample
Perinatal and > <=32 wks GA (very sizes reported were
socioeconomic | |Male 50% Method(s) of preterm) : 1.52 (NS) rounded up to the
risk factors for measurement for risk | Term: reference nearest 50 as
variable and Child age in months (at 24(/24.39 factor(s) The model adjusted specified by the
persistent mo follow-up) (1.16) forsex, age, ECLS-B data
cognitive delay All socio-demographic | race/ethnicity, confidentiality
at 24 and 48 : : data were collected in socioeconomic requirements.
months of age in g@lgoﬁg\i_ﬁ r)nonths (at48 ?42'1561') parent interviews and variables, Attrition: high risk of
a national P ) from birth certificates. characteristics of bias
sample,
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cognitive delay.

Study details Participants Risk factors Methods Outcomes and results | Comments
Maternal and Ethnicity: Gestational age (very gestation and infant Out of the
Child Health preterm <=32 weeks, status at birth. approximately 10,200
Journal, 15, - - - 5 moderately preterm 33- children in the original
1001-1010, 2011| [White, non-Hispanic 57% 36 weeks, term >=37 | At 48 months: cohort, only 7,200
weeks) Cognitive delay children had follow-up
Countrylies Black 14% Gestational age: data and were
where the 33-36 wks GA included in the
study was - - o moderate preterm): current analysis
carried out Hispanic 22% Outcome(s) ﬁ 10 (NS) P ) (29.4% lost to follow-
ascertainment/measur |<=32 wks GA (very up).
United States Asian 3% es preterm): 1.86 (NS) Prognostic factor
Term: reference measurement: low
Native American 0.4% Cognitive de_lay, The model adjusted risk of bias
Study type assessed with for sex, age, Outcome
o S standardized cognitive | race/ethnicity, measurement: mode
Longitudinal Other 4% assessments by trained | socioeconomic rate risk of bias
cohort study interviewers at 24 and variables, Outcome
Maternal education at 24 48 months of age: characteristics of measurement at 48
mo follow-up: at 24 months, using the |gestation and infant months seems to be
Aim of the Bayley Short Form- status at birth. not the same for
study ~oth arade 3% Research Ediution (BSF- everyone, not clear
. . 9 ° R) (a modified version of what was actually
0 examine the Bayley Scales of done.
patterns of 9th-12th grade 12% Infant Development, Confounders: low
cognitive delay Second Edition (BSID- risk of bias
at 24 and 48 high school graduate 31% 1)), the BSF—R was Analysis and
mont?fs ?rr:d edxtensively tested to reporting: moderate
quantify the — esnure that the risk of bias
effects of some training/college 27% psychometric properties Confidence intervals
perinatal and after high school of the BSID-Il were are not reported, and
§og|odemograph maintained and that it p-values only
ic rIS.k factors on | [4 y college degree and o accurately measured reported if significant.
persistent and abive 26% children's performace
variable over the entire ability Overall quality: low
cognitive delay. Familv income at 24 distribution. Children
montr¥ follow-up: scoring the lowest 10%
’ of the BSF-R scale
Study dates distribution were
<$10,000 9% considered to have
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None reported.

Maternal age 35 y or older|[14%

Multiple birth 3%
Very pretemm (<=32 o

weeks) 2%
Moderately preterm (33- 9%
36 wks) ?
Very low birth weight 1%
(<=1,500 g) 0
Moderately low birth 6%

weight (1,501-2,500 g)

Inclusion criteria

Children born in the US in 2001, oversamples of Asian
and Pcific Islanders, Native Americans and Alaska
Natives, low birth weight (1,500-2,500 g) and very low
birth weight (<1,500 g) children and multiple births.

Exclusion criteria

conceptss, color
knowledge, and
receptive vocabulary
skills was administered.
the battery incorporated
items from a number of
standardized
assessments developed
for use in other large
studies of child
development such as the
Head Start Impact Study
and included elements of
the Peabody Picture
Vocabulary Test, the
Preschool
Comprehensive Test of
Phonological and Print
Processing, the PreLAS
2000, and the Test of
Early Mathematics
Ability-3. We converted
children's scores on the
measures of literacy,
math concepts, color
knowledge, and
receptive vocabulary into
z-scores and summed
them to produce a
summary cognitive
score, children scoring
lowest 10% were

Study details Participants Risk factors Methods Outcomes and results | Comments
2001, follow-up | [$10,000-$20,000 14% at 48 months,
at 24 and 48 administration of the
months. Bayley assessment was

$20,001-$40,000 27% no longer age-

approapriate, instead, a

Source of $40,001-$75,000 26% standardized
funding assessment battery

>$75.000 24% measuring literary, math
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ental and growth

(NEC), Modified Bell's

Study details Participants Risk factors Methods Outcomes and results | Comments
Children without cognitive assessment at 24 and 48 considered to have
months. cognitive delay.
Statistical methods
Multiple logistic
regression model,
adjusting for sex, age,
race/ethnicity,
socioeconomic
variables, characteristics
of gestation and infant
status at birth.
Length of follow-up
24 months and 48
months
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
173586 n=4933 extremely low birth weight infants survived Necrotising enterocolitis | Data from a Outcomes assessed
>12h (NEC), Modified Bell's | multicentre National at 18-22 months' Based on the NICE
Full citation n=3814 survived to discharge classification stage IIA | Institute of Child Health |corrected age: manual 2014
n=2948 followed up at 18-22 months' corrected age | or greater. and Human Multiple logistic checklist for
Hintz,S.R., (n=2703 with no NEC, n=245 with NEC) Subgroups: surgically | Development Neonatal |regression models prognostic studies
Kendrick,D.E., managed NEC or Research Network Very |showing OR (95% CI), |and QUIPS.
Stoll,B.J., medically managed Low Birth Weight adjusted for network Participants: low risk
Vohr,B.R,, Characteristics NEC. Registry in the US. centre, use of antenatal | of bias
Fanaroff AA., glucocorticoids, rupture |Attrition: moderate
Donovan,E.F., of membranes >24h, risk of bias
Poole,W K., No Method(s) of outborn status, Of the ones included
Blakely,M.L., SurgNE [MedNE ||\ = || SurgNE [MedNE measurement for risk | estimated gestational  |in the study overall
Wright,L., C C c |[Cvs- [Cvs. factor(s) age, gender, race, birth | (ELBW infants who
Higgins,R., No No weight, small for survived >12h),
Neurodevelopm Necrotising enterocolitis | gestational age, 40.2% were lost to

surfactant therapy,

follow-up. Of the ones
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Study details Participants Risk factors Methods Outcomes and results | Comments
outcomes of NEC p- |NEC p- classification stage IIA or | intraventricular who survived to
extremely low value llvalue greater. Data obtained haemmorrhage grade 3 | hospital discharge,
birth weight from the National or 4 or cystic 22.7% were lost to
infants after - Institute of Child Health |periventricular follow-up. No
necrotizing B”‘Fh 792 and Human leukomalacia, sepsis, |information provided
enterocaolitis, weight, 757 +- |[762 +- || - 0.003 1|0.01 Development Neonatal |postnatal steroid whether or not the
Pediatrics, 115, ||meang +- ||129 133 132 Research Network Very |treatment, ones lost to follow-up
696-703,2005 | |SD Low Birth Weight bronchopulmonary have different
Registry. dysplasia, and highest |characteristics than
Countrylies Head Subgroups: level of education the ones included in
where the circumferen 232+ 1232 + 23. Surgically managed attained by the primary |analysis.
study was ce at birth, 1 6 B 1 4 “|l6 +-1|0.0016 |[0.01 NEC, any surgical caregiver. Prognostic factor
carried out mean cm ) ) 1.6 intervention (drain, Cerebral palsy measurement: low
+-SD laparotomy, or both). Surgical NEC: 1.31 risk of bias
United States Medically managed (0.80-2.14) Outcome
Estimated NEC, no surgical No NEC: Reference measurement: low
festaional intervention. risk of bias
Study type <08 82 83 77 ||ns ns Medical NEC: 0.68 Confounders: low
age =2¢ (0.35-1.29) risk of bias
Multicentre weeks, % Outcome(s) No NEC: reference Analysis and
cohort study, ascertainment/measur reporting: low risk of
retrospective Rupture of es MDI <70 bias
analysis. membranes||35 27 25 ||0.014 |ins Surgical NEC: 1.61 Overall quality:
>24h, % Cerebral palsy (CP), (1.05-2.50) moderate
defined as a No NEC: Reference
Aim of the Antenatal nonprogressive central
study antibiotics, ||68 75 66 Ilns 0.07 nervous s_ystem disorder | Medical NEC: 1.16
o characterized by (0.74-1.81)
To compare abnormal muscle tone in | No NEC: reference
growth, at least 1 extremity and
neurologic and | |Inborn, % ||87 88 91 ||ns ns abnormal control of PDI <70
cognitive movement and posture. | Surgical NEC: 1.95
outcomes Male, % 52 49 47 llIns ns Deafness, defined as (1.25-3.04)
among using hearing aids in No NEC: reference
extremely low both ears.
birth weight Raceblack 4o lls1  |lag |ns  ins Blindness, defined no | Medical NEC: 1.08
infants with %o useful vision in either (0.66-1.80)
surgically eye. No NEC: reference
managed Mental development
necrotising index (MDI) <70,
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Study details

Risk factors

Methods

Outcomes and results

Comments

enterocolitis
(NEC) and
medically
managed NEC
with infants
without history of
NEC at 18 to 22
months'
corrected age.

Study dates

1995-1998,
follow-up at 18-
22 months'
corrected age.

Source of
funding

HD27904/HD/NI
CHD NIH
HHS/United
States

Uo1
HD36790/HD/NI
CHD NIH
HHS/United
States

u10
HD21364/HD/NI
CHD NIH
HHS/United
States

u10
HD21373/HD/NI
CHD NIH

Participants

nacewhite,l3g  l36 40 [ns ns
ﬁ:ggnic‘ 016 [0 13 |ns ns
't\)’i'ﬂ';i‘po'/f 24 |25 |l22 |ns ns
SGA, % 14 17 18 |Ins ns
':t’:fo?:f'% 73 |81 77 |Ins ns

Inclusion criteria

Infants with birth weight of 401-1000 g who were born
from 1 Jan 1995 to 31 Dec 1998 and were admitted to
a National Institute of Child Health and Human
Development Neonatal Research Network center
within 14 days of birth and survived >12h.

Exclusion criteria

None reported.

assessed through the
Bayley Scales of Infant
Development-Il (BSID-
).

Psychomotor
development index (PDI)
<70, assessed through
the Bayley Scales of
Infant Development-I
(BSID-II).
Neurodevelopmental
impairment (NDI),
defined as one of more
of the above.

All neurologic
assessments were
performed by certified,
masked
developmentalists who
had been trained in the
examination procedure
in an aanual 2-day
workshop. The
neurologic examination
was based on a Amiel-
Tison assessments and
the gross motors skills
examination was
developed from the work
of Russell et al., and
Palisano et al.

Statistical methods

Logistic regression
model to evaluate NEC
management-related risk
(surgical NEC or medical
NED vs. no NEC) for

Neurodevelopmental
impairment (NDI)
Surgical NEC: 1.78
(1.17-2.73)

No NEC: reference

Medical NEC: 1.06
(0.69-1.63)
No NEC: reference
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

HHS/United
States

u10
HD21385/HD/NI
CHD NIH
HHS/United
States

u10
HD21397/HD/NI
CHD NIH
HHS/United
States

u10
HD21415/HD/NI
CHD NIH
HHS/United
States

u10
HD27851/HD/NI
CHD NIH
HHS/United
States

u10
HD27853/HD/NI
CHD NIH
HHS/United
States

u10
HD27856/HD/NI
CHD NIH
HHS/United
States

u10
HD27871/HD/NI
CHD NIH
HHS/United
States

u10
HD27880/HD/NI
CHD NIH

CP, MDI <70, PDI <70,
and NDI, adjusting for
differences in perinatal
and neonatal variables:
network centre, use of
antenatal
glucocorticoids, rupture
of membranes >24h,
outborn status,
estimated gestational
age, gender, race, birth
weight, small for
gestational age,
surfactant therapy,
intraventricular
haemmorrhage grade 3
or 4 or cystic
periventricular
leukomalacia, sepsis,
postnatal steroid
treatment,
bronchopulmonary
dysplasia, and highest
level of education
attained by the primary
caregiver.

Length of follow-up

18 to 22 months'
corrected age.
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Cerebral palsy
among children
born moderately
and late preterm,
Pediatrics, 134,
e1584-93, 2014

Countrylies
where the
study was
carried out

Finland.

Study type

Population
based

32-

34-

<32 237
Characteristic |weeks 33+6 36+6 weeks

n= weeks |weeks | -

n= n=

6347 6799 |39932 965224
Maternalage |55 298 [297 |20.2
mean(sp) | &8 |B7) |E5) [63)
Singleton (%) [71.3 67.6 77.8 98.3
Male gender 15,5 |549 |542 |50.8
(%)
SGA (%) 16.1 13.0 8.1 1.7

on the mother's health
and interventions during
pregnancy and delivery,
and on the infant's health
and procedures
undergone during the
first 7 days of life.
Gestational age was
based on early
pregnancy ultrasound
and correction of GA
was made if the
ultrasound-based
assessment had a
discrepancy of 5-7 days
with the mother's LMP.
Pregnancy and delivery
related diagnoses were

infants, <32 weeks
gestation

Sex

Female: Reference
Male: OR 1.34 (1.11-
1.61)

SGA

Appropriate for
gestational age™:
Reference

Small for gestational
age: OR0.75 (0.57-
0.99)

Maternal age
<40 years: Reference

Study details Participants Risk factors Methods Outcomes and results | Comments
HHS/United
States
u10
HD27881/HD/NI
CHD NIH
HHS/United
States
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
347185 Overall sample: Gestational age Population based By the age of 7 years | Based on the NICE
N =1039263 Sex national registry. Cerebral palsy manual 2014
Full citation Sample size after exclusions: SGA Gestational age checklist for
N = 1018302 (included for comparisons of cerebral Maternal age Term: Reference prognostic studies
Hirvonen, M., palsy risk at different gestational ages) Multiple pregnancy Method(s) of <32 weeks: OR 9.37 and QUIPS
Ojala, R., Preterm infants included in the risk factor data shown | Antenatal steroids measurement for risk | (7.34-11.96) Participants: low risk
Korhonen, P.,  |here Sepsis factor(s) 32*0to 33*6 weeks: OR |of bias
Haataja, P., N =53078 Intracranial 5.12 (4.13-6.34) Attrition: low risk of
Eriksson, K., haemorrhage Baseline characteristics | 34*0 to 36" weeks: OR |bias
Gissler, M., were collected from the [2.35 (1.99 to 2.77) Prognostic factor
Luukkaala, T., Characteristics Medical Birth Register, measurement:
Tammela, O., containing information Within very preterm moderate risk of bias

Registry data which
may be incomplete or

subject to regional

variation in reporting.

Outcome

measurement: mode

rate risk of bias

Registry data used
therefore no standard
definition of cerebral

palsy

Confounders: low

risk of bias
Analysis and

reporting: low risk of

bias.

Overall quality: Low
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

retrospective
cohort using
national registry
data.

Aim of the
study

To compare the
incidence of
cerebral palsy
among late and
moderately
preterm infants
with that of very
preterm and
term infants, and
to identify risk
factors for
cerebral palsy.

Study dates

Infants born
between 1991
and 2008.

Source of
funding

Pirkanmaa
Hospital District
and Central
Finland Health
Care District.

Inclusion criteria

All infants born in Finland during the study dates.

Exclusion criteria

Death before the age of 1 year (n = 2613), children
with at least one major congenital anomaly (n = 13007)
and cases lacking data on gestational age (n = 5520).
Data presented here refer only to the preterm children
(<37 weeks, n=53078).

collected from the
Hospital Discharge
Register, and diagnoses
were classified
according to the ICD-9 to
1995, and ICD-10 from
1996. SGA infants were
defined as those with a
birth weight <2SDs
below the mean weight
for GA. Intracranial
haemorrhage diagnosis
was based on the head
ultrasound or MR
findings.

Outcome(s)
ascertainment/measur
es

All'inpatient and
outpatient visits due to a
CP diagnosis in public
hospitals were
registered. The
diagnosis of CP in
Finland is based on
medical history,
ultrasound and MRI
data, and
multidisciplinary
evaluations in the
paediatric neurology
units of 20 secondary
level central hospitals
and 5 tertiary level
university hospitals. The
diagnosis is included in
the database as soon as

240 years: OR 1.14
(0.69-1.89)

Multiple pregnancy
Singleton: Reference
Twins: OR 0.94 (0.70-
1.26)

Higher order multiples:
OR 1.24 (0.63-2.45)

Antenatal steroids
No: Reference

Yes: OR 0.80 (0.49-
1.30)

Sepsis

No: Reference

Yes: OR 0.94 (0.62-
1.43)

Intracranial
haemorrhage

No: Reference

Yes: OR 3.05 (2.08-
4.47)

Within moderately
pretem infants, 32*9 to
33*6 weeks gestation
Sex

Female: Reference
Male: OR 1.11 (0.80-
1.55)

SGA
Appropriate for
gestational age™:
Reference
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

it has been established.
A case of CP was
recorded if the individual
was detected in the
Hospital Discharge
Register and/or in the
Reimbursement Register
of the Social Insurance
Institution.

Statistical methods

Risk factors for CP were
sought by logistic
regression analysis by
using multivariate enter
models for each
gestational age group
separately. All variables
were entered
simultaneously into the
model for each GA
group separately.
Variables included in the
model were: period of
study (1991-1995, 1996-
2001 or 2002-2008),
maternal age, maternal
smoking status,
primiparous, previous C-
section, maternal
diabetes, multiple
pregnancy, order of
fetuses, assisted
reproductive technology,
cervical cerclage,
chorionic villus sampling,
PROM, preeclampsia,
time of birth, antenatal

Small for gestational
age: OR1.10 (0.57-
2.13)

Maternal age

<40 years: Reference
=40 years: OR 0.85
(0.33-2.17)

Multiple pregnancy
Singleton: Reference
Twins: OR 0.83 (0.48-
1.44)

Higher order multiples:
OR 0.88 (0.28-2.81)

Antenatal steroids
No: Reference

Yes: OR 0.27 (0.09-
0.80)

Sepsis

No: Reference

Yes: OR 1.35 (0.60-
3.05)

Intracranial
haemorrhage

No: Reference

Yes: OR 7.18 (3.60-
14.3)

Within late preterm
infants, 349 to 36*6
weeks gestation

Sex

Female: Reference
Male: OR 0.98 (0.75-
1.28)
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

steroid use, place of
birth, mode of delivery,
gender, gestational
weight, birth weight
<1500g, Apgar score,
umbilical artery pH,
admission to neonatal
unit, ventilator,
resuscitation at birth,
phototherapy, antibiotic
therapy, RDS, sepsis,
intracranial
haemorrhage,
convulsions and
hyperbilirubinaemia.

Length of follow-up

7 years.

SGA

Appropriate for
gestational age™:
Reference

Small for gestational
age: OR 1.85 (1.25-
2.75)

Maternal age

<40 years: Reference
=40 years: OR 140
(0.70-2.78)

Multiple pregnancy
Singleton: Reference
Twins: OR 0.77 (0.47-
1.27)

Higher order multiples:
OR 0.51 (0.07-3.92)

Antenatal steroids
No: Reference

Yes: OR 1.01 (0.35-
2.91)

Sepsis

No: Reference

Yes: OR 1.50 (0.73-
3.10)

Intracranial
haemorrhage

No: Reference

Yes: OR 12.8 (5.58-
29.2)

*infants who were large
for gestational age
excluded from this
analysis
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National Institute
of Child, Health,
Human
Development
Neonatal
Research,
Network,
Developmental
outcomes of
extremely
preterm infants
born to
adolescent
mothers,
Pediatrics, 135,
108292, 2015

Countrylies
where the
study was
carried out

United States

Study type

Retrospective
cohort study

Characteristics

Infants born at <27 weeks’ gestational age who were
admitted to Neonatal Research Network (NRN)
hospitals.

Inclusion criteria

Children enrolled in the Eunice Kennedy Shriver
National Institute of Child Health and Human
Development’s (NICHD) Neonatal Research Network
(NRN) Generic Database and Follow-Up studies
Children born from 1/1/2008 through 30/6/2011 at less
than 27 weeks’ gestational age (EGA)

Children who who underwent comprehensive
neurologic and developmental assessments at 18 to
22 months corrected age

Exclusion criteria

Infants with major congenital anomalies or syndromes
associated with adverse developmental outcomes

(NRN) Generic
Database and Follow-Up
studies placed in the US.

Method(s) of
measurement for risk
factor(s)

Research nurses
collected demographic,
perinatal, and neonatal
data using common
definitions described in
previous publications
Antenatal steroid
exposure (ANS) was
defined as administration
of any corticosteroids to
accelerate fetal lung
maturity in the present
pregnancy.
Intraventricular
hemorrhage (IVH) was
reported according to the
classification of Papile et
al.

Early sepsis was defined
as a positive blood

<70 - (RR [95% Cls])
Referent group is not
reported0.94 (0.57—
1.52)

Cognitive

Composite <85 - (RR
[95% Cls]) Referent
group is not
reported0.72 (0.51—
1.00)

Language Composite
<70 - (RR [95% Cls])
Referent group is not
reported0.66 (0.46—
0.96)

Language Composite
<85 - (RR [95% Cls])
Referent group is not
reported0.84 (0.61—
1.17)

Motor Composite <70 -
(RR [95% Cls])
Referent group is not
reported0.75 (0.49—
1.15)

Nonwhite race
Cognitive Composite
<70 - (RR [95% Cls])
Referent group is not

Study details Participants Risk factors Methods Outcomes and results | Comments

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

410668 Sample recruited - N = 3790 infants (456 born to Sociallenvironmental/ | This was a retrospective Based on the NICE
adolescent mothers + 3364 born to adult mothers) maternal cohort analysis of data Intellectual disability | manual 2014

Full citation Sample eligible for assessment - N = 2270 infants Maternal age previously collected from | (Cognitive Composite | checklist for
(255[56%] born to adolescent mothers + 2015 [60%] |Biological the Eunice Kennedy <70 and <85; Language | prognostic studies

Hoffman, L., born to adult mothers) Race Shriver National Institute | Composite <70 and and QUIPS.

Bann, C., Sample analysed after exclusions - N= 1934 infants | Neonatal of Child Health and <85; and Motor Participants: low risk

Higgins, R., (211[83%)] born to adolescent mothers + 1723[86%] | Antenatal use of Human Development's | Composite <70) of bias

Vobhr, B., Eunice | born to adult mothers) steroids (NICHD) Neonatal Antenatal steroids Attrition: low risk of

Kennedy Shriver Research Network Cognitive Composite bias (There were no

significant differences

between rates of
death before or aft
discharge, loss to
follow-up, or

insufficient follow-up)

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias

Confounding high risk

of bias (No

information about the

measurement and
definition of
confounders)
Analysis and

Reporting: low risk of

bias

Overall: moderate
quality

er

the
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Aim of the
study

To investigate
the relationships
between
adolescents’
complex social
environments
and the
developmental
and behavioral
outcomes of
their extremely
preterm infants
at 18 to 22
months
corrected age:
to evaluate the
cognitive,
language, and
behavior
outcomes of
extremely
preterm infants
born to
adolescent
mothers (<20
years) compared
with extremely
preterm infants
born to older
mothers (=20
years),

and to explore
the unique social
and home
constructs of

culture at >72 h of age,
and late sepsis as a
positive blood culture at
>72 h of age.
Necrotizing enterocolitis
(NEC) was defined as
modified Bell's
classification stage IIA or
greater .
Bronchopulmonary
dysplasia (BPD) was
defined as receiving
supplemental oxygen at
36 wk postmenstrual age
or at hospital discharge,
whichever occurred first.
Postnatal steroid
exposure (PNS) was
defined as any steroid
given for the prevention
or treatment of BPD.

If an ophthalmologic
exam was performed,
the stage of retinopathy
of prematurity (ROP),
and the presence or
absence of plus disease
was recorded.

Outcome(s)
ascertainment/measur
es

The primary study
outcomes were BSID-III
composite cognitive and
language scores.
Secondary outcomes
were BITSEA (Brief

reported0.79 (0.56—
1.12)

Cognitive

Composite <85 - (RR
[95% Cls]) Referent
group is not
reported1.02 (0.80—
1.30)

Language Composite
<70 - (RR [95% Cls])
Referent group is not
reported1.10 (0.83—
1.46)

Language Composite
<85 - (RR [95% Cls])
Referent group is not
reported1.41 (1.13—
1.76)

Motor Composite <70 -
(RR [95% Cls])
Referent group is not
reported0.63 (0.46—
0.86)

Adolescent mother<20
y old

Cognitive Composite
<70 - (RR [95% Cls])
Referent group is not
reported1.42 (0.88-2.29
Cognitive

Composite <85 - (RR
[95% Cls]) Referent
group is not
reported0.83 (0.58—
1.17)

Language Composite
<70 - (RR [95% Cls])
Referent group is not
reported0.97 (0.64—
1.47)
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Study details |Participants

Risk factors

Methods

Outcomes and results

Comments

infants with
adolescent
mothers and the
influences of
these
environmental
factors on
developmental
and behavioural

Study dates

January 2008 -
June 2011:
Period of data
collection
(patient
‘enrolment’)
18-22 months
(age corrected):
follow-up
assessment

Source of
funding

Eunice Kennedy
Shriver National
Institute of Child
Health and
Human
Development
Research
Network.
Funded by the
National
Institutes of
Health (NIH).

Infant Social Emotional
Assessment ) scores,
NDI (moderate to severe
cerebral palsy with
Palisano Gross Motor
Function Classification
Scale 22, walks without
assisted devices but with
limitations walking
outdoors), 18- to 22-
month growth
parameters and rates of
rehospitalization.

The cut point of 20 years
was used be consistent
with the Centers for
Disease Control and
Prevention’s definition of
teen pregnancy and
previous NRN reports.

Statistical methods

The x2 test for
comparisons of
categorical data, and
Student's t-test or
ANOVA for continuous
data were used.
Regression models were
used to compare relative
risk (RR) of adverse
outcomes at 18 to 22
months, controlling for
infant and maternal
characteristics that
varied significantly
between groups

Language Composite
<85 - (RR [95% Cls])
Referent group is not
reported1.15 (0.83—
1.59)

Motor Composite <70 -
(RR [95% Cls])
Referent group is not
reported1.01 (0.67—
1.52)
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children born
prematurely: A
nationwide
population-
based study,
Research in
Developmental
Disabilities, 34,
2462-2468, 2013

Countrylies
where the

term: 253,746

9 years: early preterm:279; later preterm: 8166; full
term:302,498

10 years: early preterm:247; later preterm: 7188; full
term: 281,087

11 years: early preterm: 233; later preterm: 6657; full
term: 266,740

Gender (n):

Male: early preterm: 549; later preterm: 16,077; full
term: 57,060

Female: early preterm: 529; later preterm: 12,870; full
term:529,011

Age at first diagnosis of autism (mean age, SD):

definitions. Children with
autism were those who
were coded 299.0
(infantile autism).

Outcome(s)
ascertainment/measur
es

Infantile autism: children
with autism were
diagnosed and coded by

dysfunction

Study details Participants Risk factors Methods Outcomes and results | Comments
The authors When control variables
have indicated were highly related or
they have no overlapped, only 1
financial control variable was
relationships included to avoid
relevant to this overestimation problems
article to due to multicollinearity
disclose.
Length of follow-up
18-22 months
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410712 N=1078 preterm children Gender/male; National cohort study Outcomes assessed |Based on NICE
Bronchopulmonary at age 8 to 11 years; |manual 2014

Full citation dysplasia (BPD) For the outcome of checklist for

Characteristics Method(s) of infantile autism, OR | prognostic studies
Hwang, Y. S, measurement for risk | (95%ClI): and QUIPS.
Weng, S. F., Number of children enrolled in the study: factor(s) Male: 4.1 (3.1-5.3) Participants: modera
Cho, C. Y., Tsai, | Early preterm (n): 1078 BPD: 1.5 (0.8-2.9) te risk of
W. H., Higher Later preterm (n): 28, 947 Children with autism -risk factors were bias. Participants
prevalence of Full term (n): 1,104,071 were diagnosed and adjusted for each other, | were identified from
autism in Age (years, n) in 2009: coded by their doctors | as well as birth weight | patient registration
Taiwanese 8 years: early preterm:319; later preterm:6936; full based on ICD-9-CM and cerebral files and original

claim data, monthly

claim summaries for
inpatient claims, and
details of ambulatory

care orders. ICD

codes were used for

classification,
therefore, not all

characteristics of the

participants were
identified (eg, GA,
IVH)
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

study was
carried out

Taiwan

Study type

National
prospective
cohort study

Aim of the
study

To compare the
prevalence of
autism in
preterm and full-
term children
and to identify
neonatal risk
factors for
autism in
preterm children
using a large
national health
system
database.

Study dates

1998-2009

Source of
funding

Male: early preterm: 4.2 (1.8); later preterm: 4.8 (2.3);
full term: 4.8 (2.3)

Female: early preterm: 4.5 (2.7); later preterm: 4.7
(2.9); full term: 4.9 (2.2)

Inclusion criteria

Children born between 1998 and 2001(i.e., 8-11 years
old in 2009) were selected as the sample population
for this study.

Exclusion criteria

Children without any medical records since 2 years old

(i.e., those who died or moved out of Taiwan) were
excluded.

their doctors based on
|CD-9-CM definitions.
The children with autism
included in this study
were those with a code
of 299.02 (infantile
autism).

Statistical methods

A multivariate logistic
regression analysis was
adjusted for potential
confounding factors of
the relationship between
significant risk factors on
autism prevalence in
preterm children, and a
P value of <0.05 was
considered significant.

Length of follow-up

About 10 years

Attrition: moderate
risk of bias.
Prognostic factor
measurement: mode
rate risk of

bias. Measurement
of risk factors not
reported.

Outcome
measurement:
moderate risk of
bias. Measurement
of outcome not
reported, only ICD
code for infantile
autism reported.
Confounders: High
risk of bias. Some
characteristics of
participants not
identified due to ICD
classification. Also, it
was not possible to
link children's data
with
demographic/health
data of

parents. Maternal
and paternal factors
may influence the risk
of autism in this study
population.

Analysis and
reporting: low risk of
bias.

Overall quality: low
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* for cases of spontaneous preterm labour only

Study details Participants Risk factors Methods Outcomes and results | Comments
Chi Mei
Foundation
Hospital
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
410783 Overall sample SGA National population At 2.5 years corrected | According to the
N=1011 Gender based cohort. age NICE manual 2014
Full citation Sample surviving and eligible for follow up: Chorioamnionitis Neurosensory checklist for
N =491 Multiple birth impairment prognostic studies
Kallen, K., Sample included in neurodevelopmental assessment | Antenatal Method(s) of Chorioamnionitis/Prolon | and QUIPs
Serenius, F., at follow up: corticosteroids measurement for risk | ged and premature Participants: low risk
Wesfgren, M., N =456 factor(s) rupture of membranes |of bias
Marsal, K., No: Reference Attrition: low risk of
Express Group, Data on perinatal Yes: OR 0.8 (0.3-2.0) |bias (93% of eligible
Impact of Characteristics variables was collected participants were
obstetric factors prospectively. Multiple birth included)
on outcome of Surviving Information on survival | No: Reference Prognostic factor
extremely Characteristic infants at 365 days to 1 year was collected | Yes: OR 0.8 (0.3-2.1) |measurement: low
preterm births in (n = 497) through linkage to the risk of bias
Sweden: n (%) Swedish Population Antenatal Outcome
prospective Register. Gestational corticosteroids measurement: low
population- Antibiotics 278 (55.9) age was based on No: Reference risk of bias
based ultrasound dating before |Yes: OR 1.1 (0.34.8) |Confounders:
observational Tocolysis* 303/351 (86.3) 20 weeks in 95% of moderate risk of bias
study pregnancies. Small for | Male gender Only gestational age
(EXPRESS), - - gestational age was No: Reference was accounted for in
Acta Obstetricia ||Corticosteroids 447 (89.9) classified as being more |Yes: OR 1.7 (0.8-3.5) |the multivariate
et Gynecologica than 2 SD below the analysis.
Scandinavica, Electronic FHR monitoring | 345 (69.4) mean expected SGA Analysis and
94, 1203-14, birthweight. The No: Reference reporting: low risk of
2015 No information on EFM |56 (11.3) gagnoss of | Yes110430) bias
Countrylies made clinically. Mental developmental | Overall quality:
where the Caesarean section 281 (56.5) Antenatal corticosteroid | delay moderate
study was exposure was defined as | Chorioamnionitis/Prolon
carried out - - at least one dose of ged and premature
Delivery at level 3 hospital | 413 (83.1) betamethasone. rupture of membranes
Sweden. No: Reference

Yes: OR 0.9 (0.5-1.7)
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ntal outcome at
2.5 years fora
group of
extremely
preterm infants.

Study dates

1 April 2004 and
31 March 2007.

Source of
funding

The Swedish
Research
Council, the
Swedish
National Board
of Health and
Welfare, Grants

from their medical
charts.

Neurosensory
impairment was defined
as moderate/severe
cerebral palsy or
moderate/severe
impairment regarding
vision or hearing.
Mental developmental
delay was defined as a
cognitive or language
Bayley Il scale <2SD
below the mean, or
moderate or severe
developmental delay
according to chart
review.

Statistical methods

OR are adjusted for
gestational age.

Study details Participants Risk factors Methods Outcomes and results | Comments
Study type Outcome(s)
ascertainment/measur | Multiple birth
Population Inclusion criteria es No: Reference
based Yes: OR 1.5 (0.8-2.7)
prospective All infants born before 27 completed gestational weeks At 2.5 years of corrected
cohort study. during the study period. age children were Antenatal
subjected to a clinical corticosteroids
examination including No: Reference
Aim of the Exclusion criteria vision and hearing. Yes: OR 0.7 (0.3-1.9)
study Motor, cognitive and
None reported. language development |Male gender
To evaluate how was assessed using the [No: Reference
obstetric factors Bayley Scales of Infant | Yes: OR 2.0 (1.2-3.3)
and and Toddler
management development, 3rd SGA
influenced the Edition. In 41 cases No: Reference
neurodevelopme information was obtained | Yes: 1.5 (0.8-2.8)
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predictors for

11.65)

Study details Participants Risk factors Methods Outcomes and results | Comments

to Researchers For each outcome and

in the Public evaluated potential risk

Health Care factor, odds ratios (OR)

from the with 95% confidence

Swedish interval s were

Government, the calculated: crude,

Uppsal-Orebro adjusted for gestational

Regional age and for birth weight

Research standard deviation

Council grant score. Variables with p

RFR10234, and values < 0.2 after

grants from the adjustment for GA and

Research BW SDS were entered

Council South into the final multiple

East Region of models.

Sweden, from

the Evy and

Gunnar Length of follow-up

Sandberg

Foundation and 2.5 years corrected age.

from the Birigt

and Hakan

Ohlsson

Foundation.

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

410829 Sample recruited - N = 303 (children live birth with Sociallenvironmental/ | The study survey area Specific learning Based on the NICE
gestational age <32 weeks) maternal was Tyrol, a state in difficulty (delayed manual 2014

Full citation Sample eligible for assessment - N = 223 Smoking in pregnancy |western Austria with numerical skills - checklistfor
Sample analysed after exclusions - N = 161 680000 inhabitants and | Multivariable prognostic studies

Kiechl- Neonatal about 7000 live births | association between  |and QUIPS.

Kohlendorfer, U., Intracerebral per year. risk variables and Participants: low risk

Ralser, E., Pupp | Characteristics haemorrhage BDP- delayed numerical skills | of bias

Peglow, U., bronco pulmonary at 5 years of age) Attrition: low risk of

Pehboeck- No details given — see inclusion criteria dysplasia (chronic lung |Method(s) of Smoking in pregnancy - | bias

Walser, N., disease [CLD] at 36 measurement for risk | (OR [95% Cls]) Prognostic factor

Fussenegger, weeks) factor(s) Referent group is not measurement: low

B., Early risk Inclusion criteria reported: 4.26 (1.56— risk of bias
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children born
before 32weeks
of gestation,
Acta Paediatrica,
International
Journal of
Paediatrics, 102,
66-71,2013

Countrylies
where the
study was
carried out

Austria (Tyrol)

Study type

Prospective
cohort study

Aim of the
study

To detect
potential risk
predictors for
impaired
numerical
developmentin
formerly preterm
infants at the
age of 5 years

Exclusion criteria

Children with severe disabilities who were not able to
perform tests as used in the study

Children died

Children whose families move out of the region/ were
no residents.

Sepsis (Pneumothorax;
Late bacteremia)

ROP - Retinopathy of
prematurity

period. This was
compared with
assessment of
gestational age by
ultrasound scans
performed before 24
weeks.

CLD was defined as
oxygen dependence at
36 weeks
postconceptional age.
NEC was defined
according to Bell's
criteria and was
classified as medical
(clinical symptoms and
signs plus evidence of
pneumatosis on
abdominal X-ray) or
surgical (histological
evidence of NEC on
surgical specimens of
intestine).

ICH was classified
according to the method
of Papile.

Growth charts developed
by Alexander et al. were
used to classify infants
as SGA at birth, defined
as a birth weight lower
than the 10th percentile
for sex and gestational
age.

A diagnosis of early-
onset (£72 h of birth) or
late-onset (>72 h) sepsis

Referent group is not
reported: 4.66 (1.56—
13.93)

Chronic lung disease -
(OR [95% Cls])
Referent group is not
reported: 4.35 (1.11—
17.01)

Study details Participants Risk factors Methods Outcomes and results | Comments
impaired Children born before 32 completed weeks of Necrotizing enterocolitis | Gestational age was Intracerebral Qutcome
numerical skills | pregnancy at Innsbruck Medical University in the —NEC (stage Il or calculated from the first | haemorrhage of all measurement: low
in 5-year-old neonatal intensive care unit worse)= day of the last menstrual |grades- (OR [95% Cls]) |risk of bias

Confounding: high
risk of bias (No

information about the

measurement and
definition of
confounders)
Analysis and

Reporting: low risk of

bias

Overall quality:
moderate

the
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Study dates

January 2003 -
August 2006:
Period of data
collection
(patient
enrolment)

5 years: follow-
up assessment

Source of
funding

No details given

required signs of
generalized infection, a
positive blood culture
and antibiotic therapy for
5 or more days.
Smoking habits in
pregnancy (yes/no) were
based on self-reported
data.

Outcome(s)
ascertainment/measur
es

Delay in numerical skills
was assessed
individually with the
TEDI-MATH which is a
multi-componential
dyscalculia test based
on cognitive
neuropsychological
models of number
processing and
calculation [11]. The
TEDI-MATH consists of
several subtests
designed for the
assessment of
preschoolers: In the
counting principles
subtest, children's
mastery of the verbal
counting sequence and
its flexibility is tested
(e.g. counting in steps of
two, and counting
backwards). Delay in
numerical skills was

227



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

defined as a Sum T-
score <40.

Statistical methods

Comparison of
categorical data was
made using the chi-
squared or Fischer's
exact test. Multivariate
risk profiles for impaired
calculation abilities in the
fifth year of life were
computed by means of
logistic regression
analysis using a
stepwise forward
selection procedure with
inclusion and exclusion
criteria as follows (PI <
0.05 and PE > 0.10).
This analysis allowed for
all the risk factors

Length of follow-up

5 years

Ref Id
321718
Full citation

Leversen,K.T.,
Sommerfelt,K.,
Ronnestad A.,
Kaaresen,P.l.,
Farstad,T.,

Sample size

N = 376 preterm babies discharged home alive

Characteristics

Characteristic Total

Risk factors

Gestational age
Neonatal factors
Antenatal steroids
Sepsis
Bronchopulmonary
dysplasia

Necrotising enterocolitis
Intraventricular
haemorrhage

Setting

Population based cohort
study in Norway.

Method(s) of
measurement for risk
factor(s)

Outcome(s) at age

Major neurosensory
disability at the age of 2
years (corrected).
Gestational age

Per week: OR 0.9 (0.6-
1.5)

Neonatal factors
Antenatal steroids

Limitations

Based on the NICE

manual 2014
checklist for
prognostic studies
and QUIPS.

Participants: low risk

of bias

Attrition: low risk of

bias
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disabilities at two
years of age in a
national cohort
of extremely
premature
infants, Early
Human
Development,
86, 581-586,
2010

Countrylies
where the
study was
carried out

Norway.

Study type

Prospective
population
based cohort
study.

Aim of the
study

Singletons, n

290 (78%)

Small for gestational age

70 (19%)

Antenatal steroids

257 (69%)

NEC

18 (5%)

BPD

164 (44%)

Higher education of mother

149 (43%)

Inclusion criteria

All infants born with gestational age of 22 to 27+¢
weeks, or birthweight of 500-999g, and discharged

home alive.

Exclusion criteria

Death before discharge, or before 2 year follow up.

maternal factors
Multiple pregnancy
Chorioamnionitis
Preeclampsia
Postnatal factors
Postnatal steroids

Outcome(s)
ascertainment/measur
es

At the age of 2 years a
paediatrician completed
forms developed for the
study on health and
neurological status. For
children who missed the
planned follow up (n=30,
8%) data were collected
in retrospect from the
medical records if a
routine follow up had
been performed within 1
year of planned
evaluation, and from an
additional structured
telephone interview.
The outcome reported
was a composite finding
of "major neurosensory
disabilities". This
includes cerebral palsy,
blindness (classified as
legally blind) or complete
deafness.

Study details Participants Risk factors Methods Outcomes and results | Comments
Skranes,J., Survivors. n Periventricular Data were extracted No: Reference Prognostic factor
Stoen,R., ' 373 leucomalacia from the compulsory Yes: OR 0.5 (0.2-1.6) |measurement: low
Elgen|.B., (% of all births/% of NICU o oo Retinopathy of notification to the Sepsis risk of bias
Rettedal,S., admission) (59%/81%) prematurity Medical Birth Registry of | No: Reference Outcome

Eide,G.E., Biological factors Norway and from Yes: 0.7 (0.2-2.3) measurement:
Irgens,L.M.,, - - - Gender registration forms moderate risk of bias
Markestad,T., Birth weight, median (IQR) 8619 (740-975)|| Small for gestational developed for the study. | Bronchopulmonary 8% of participants did
Predicting age dysplasia not attend the follow
neurosensory Male, n 201 (54%) Sociallenvironmental/ No: Reference up interview and

Yes: OR 0.9 (0.32.9)

Necrotising enterocolitis

No: Reference
Yes: OR 2.0 (0.3-11.9)

Cranial Ultrasound
Normal: Reference
Minor pathologyt: OR
2.5(0.79.7)

Major pathologyt: OR
110.2 (23.4-518.5)

T periventricular
haemorrhage grade 1-
2, eventually 1-2 small
PVL cysts

T periventricular
haemorrhage grade 3-4
and/or multicystic PVL

Retinopathy of
prematurity

No: Reference

ROP grade 1-2: OR 3.5
(1.1-11.6)

ROP grade >2: OR 5.8
(1.0-32.5)

Biological factors
Gender
Female: Reference

therefore outcome
data was obtained
from the medical
records/telephone
interviews. However,
the outcomes
measured are of such
severity that this is
reasonably likely to
ensure that all
relevant data were
collected.
Confounders: low
risk of bias

Analysis and
Reporting: low risk of
bias

Overall quality:
Moderate
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

To assess the
predictive value
of pre-, peri- and
postnatal clinical
characteristics in
relation to
neurosensory
disabilities at 2
years of age in
children born
extremely
premature.

Study dates

Cohort was
recruited during
1999-2000.
Follow up was at
the age of 2
years corrected.

Source of
funding

The Norwegian
Foundation for
Health and
Rehabilitation
through the
Unexpected
Child Death
Society of
Norway, the
Research
Council of
Norway and

Statistical methods

Multiple logistic
regression was applied
to analyse the risk of
neurosensory disabilities
at 2 years' corrected
age, according to
prenatal and NICU
factors.

The factors adjusted for
are not specified in the
text, but are assumed to
be all factors listed in the
table of variables, as the
text states "Fully
adjusted OR". These
include: gestational age,
gender, multiple
pregnancy,
chorioamnionitis,
preeclampsia, antenatal
steroids, PROM,
Caesarean section,
SGA, iliness severity
score (a score of the
lowest and highest FiO2
requirements and the
largest base deficit
during the first 12 hours
of life), septicaemia,
BPD, patent ductus
arteriosus, NEC,
postnatal steroids,
cranial ultrasound
findings and retinopathy
of prematurity.

Male: OR 1.3 (0.5-3.8)

Small for gestational
age

No: Reference

Yes: OR 3.0 (0.5-19.9)

Social/environmental/
maternal factors
Multiple pregnancy

No: Reference

Yes: OR 1.5 (0.4-5.8)

Chorioamnionitis
No: Reference
Yes: OR 5.3 (1.4-204)

Preeclampsia
No: Reference

Yes: OR 22 (0.4-12.4)

Postnatal factors
Postnatal steroids

No: Reference

<21 days: OR 0.9 (0.2-
3.7)

=21 days: OR 5.0 (0.9-
27.8)
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tone and hyperreflexia.

Study details Participants Risk factors Methods Outcomes and results | Comments
Helse Vest Length of follow-up
Hospital Trust.
2 years (corrected).
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
339498 N = 2457 preterm infants born at 30 to 34*6 weeks. Gestational age Preterm births from nine |Risk of cerebral palsy |Based on the NICE
Multiple pregnancy regions of France. Gestational age manual 2014

Full citation Antepartum 30 weeks: Reference | checklist for

Characteristics haemorrhage 31 weeks: OR 1.3 (0.7- |prognostic studies
Marret, S., Premature prolonged | Method(s) of 24) and QUIPS.
Ancel, P. Y., Characteristic rupture of membranes | measurement for risk |32 weeks: OR 0.6 (0.3- | Participants: low risk
Marpeau, L., Gender factor(s) 1.1) of bias
Marchand, L., - Socioeconomic status 33 weeks: OR 0.5 (0.2- |Attrition: moderate
Pierrat, V., Gestational age Standardised 1.3) risk of bias
Larroque, B., Data on antenatal questionnaires were 34 weeks: OR 0.08 2018 infants were
Foix-L'Helias, L., ||30 weeks 507 (20%) corticosteroid therapy is |used to collect (0.01-0.6) eligible for 5 year
Thiriez, G., reported, but this data is | contemporaneous data follow up, but only
Fresson, J., ) already included in the |during the neonatal Multiple pregnancy 1461 were evaluated
Alberge, C., 31 weeks 635 (26%) review from L'Foix- admission. No: Reference (72%). No further
Roze, J. C,, Helias 2008. Yes: OR 1.6 (0.7-3.8) |datais provided
Matis, J., Breart, ||32 weeks 878 (35%) regarding the infants
G., Kaminski, Outcome(s) Complications within |who were lost to
M., Epipage ascertainment/measur |singleton pregnancies | follow up, therefore
Study, Group, 33 weeks 214 (9%) es IUGR/maternal whether they differed
Neonatal and 5- hypertension: at baseline from
year outcomes ||34 weeks 243 (10%) Children discharged Reference those participating in
after birth at 30- alive from the neonatal | Antepartum the follow up cannot
34 weeks of Muttiol 32.1% unit underwent a medical | haemorrhage: OR 0.4  |be ascertained.
gestation, ultiple pregnancy e and neuropsychological |(0.05-3.5) Prognostic factor
Obstetrics & assessment at five years | Preterm labour: OR 5.1 | measurement: low
Gynecology, Antenatal corticosteroids |71.8% of age by experienced  |(2.1-12.0) risk of bias
110, 72-80, 2007 physicianshaor:d Preterm PROM: OR 4.9 | Outcome

neuropsychologists. 2.2-11.0 measurement: low

Countrylies ||Male gender 54.4% Cerebral palsy was Cihor O 4.5 (13- |risk of bias
where the defined as atleasttwo | 15.9) Confounders: low
study was of: abnormal posture or risk of bias
carried out movement, increased Gender

231




Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

outcomes at 5
years after birth
at 30-34 weeks
gestation.

Study dates

Preterm babies
born between
3070 and 32*¢
were recruited
throughout 1997.
Preterm babies
born between
33*0and 34+6
weeks were
recruited in April
and October
1997 (babies at
these gestations
were only
recruited durign
2 months of the
year, due to the

MPC of less than 70
were defined as
moderate/severe
cognitive impairment.

Statistical methods

Linear mixed models
were used, with
adjustment for
gestational age, multiple
pregnancy, intrauterine
growth restriction
(IUGR), maternal
hypertension,
haemorrhage, preterm
labout, preterm
prolonged rupture of the
membranes (PROM),
antenatal corticosteroid
exposure, gender and
socioeconomic status.
Singleton infants were
divided into 5 mutually

Multiple pregnancy
No: Reference
Yes: OR 1.0 (0.6-1.7)

Complications within
singleton pregnancies
IUGR/maternal
hypertension:
Reference

Antepartum
haemorrhage: OR 0.5
(0.1-1.4)

Preterm labour: OR 0.8
(0.4-1.7)

Preterm PROM: OR 0.9
(0.5-1.5)

Other: OR 0.6 (0.1-2.5)

Gender
Female: Reference
Male: OR 1.2 (0.8-1.8)

Socioeconomic status
of the family

Study details Participants Risk factors Methods Outcomes and results | Comments
France. Inclusion criteria When the diagnosis of |Female: Reference Analysis and
cerebral palsy was in Male: OR 1.5 (0.9-2.5) |reporting: low risk of
All preterm babies born at 30*0 to 34*® weeks gestation doubt, a panel of trained bias.
Study type (according to the recruitment dates) in nine regions of paediatricians met to Risk of MPC< 70
France. discuss the case. (intellectual impairment) | Overall quality:
Population The Kaufman Gestational age moderate
based Assessment Battery for |30 weeks: Reference
prospective Exclusion criteria Children (K-ABC)was |31 weeks: OR 1.0 (0.6-
cohort study. used to identify cognitive | 1.4)
Death before 5 years follow up. In two of the nine ability, recorded as a 32 weeks: OR 0.8 (0.5-
regions, follow up was only conducted in half of the mental processing 1.5)
Aim of the children (at random) in the 32 week group to reduce composite score (MPC). |33 weeks: OR 0.7 (0.3-
study the workload. This is standardized to a | 1.6)
mean score of 100 34 weeks: OR 0.4 (0.2-
To assess (£15). Scores on the 1.2)
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Study details Participants Risk factors Methods Outcomes and results | Comments
high number of exclusive categories Professional: Reference
births at 33 and based on the reason for |Intermediate: OR 1.9
34 weeks). premature delivery. (0.7-5.4)
Follow up These were: maternal Office worker or self-
assessments hypertension or IUGR, |employed: OR 2.8 (1.0-
were carried out antepartum 7.6)
at 5 years of haemorrhage, Service worker or shop
age. spontaneous preterm assistant: OR 4.5 (1.6-
labour, preterm PROM | 12.3)
and other complications | Manual worker or
Source of of pregnancy. For unemployed: OR 6.0
funding assessment of the risks |(2.3-15.6)
of these variables on the
INSERM outcomes (cerebral
(National palsy and intellectual
Institute of impairment), the
Health and category of maternal
Medical hypertension/IlUGR was
Research), used as the reference.
Merck-Sharp
and Dohme-
Chibret, the Length of follow-up
Fondation de la
Recherche 5 years.
Medicale and a
grant
"Programme
hospitalier de
Recherche
Clinique" from
the French
Department of
Health.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
242831 National Institute of Child Health and Human IVH grade (I to 1V) Data collected at 2 Outcomes assessed |Based onthe NICE

Development Eunice Kennedy Shriver Neonatal
Research Network (U10 HD 027853).

IVH laterality (unilateral
vs. bilateral).

hospitals in Cincinnati,
US and for the study this

at 18-22 months
corrected age:

manual 2014
checklist for
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Full citation

Merhar,S.L.,
Tabangin,M.E.,
Meinzen-Derr,J.,
Schibler,K.R.,
Grade and
laterality of
intraventricular
haemorrhage to
predict 18-22
month
neurodevelopme
ntal outcomes in
extremely low
birthweight
infants, Acta
Paediatrica,
International
Journal of
Paediatrics, 101,
414-418, 2012

Countrylies
where the
study was
carried out

United States

Study type

Cohort study
with prospective
data collection
and
retrospective
analysis

Characteristics

Characteristic (N=166) Mean (SD)

Gestational age, weeks 26 (2)
Birth weight, grams 793.2 (131)
MDI 83.8 (18.7)
PDI 88.6 (18.6)
n (%)
Male 67 (40.4)
White 112 (67.5)
BPD 101 (60.8)
Postnatal steroids 63 (38.2)
Culture positive sepsis 67 (40.4)
Surgical NEC 8(4.8)
IVH Grade ! 112 (67.5)
IVH Grade I 15 (9)

Sepsis
Postnatal steroids

data was obtained from
the NICHD neonatal
Research Network
Generic Database and
Follow-up Database.

Method(s) of
measurement for risk
factor(s)

IVH Grade |1V was
assessed through
ultrasound screenings.
First ultrasound scan
was done at 7-10 days
of life and the second
was done at 28 days of
life. For the study, the
ultrasound scans were
obtained for all the
children and the reports
were reviewed and the
laterality and highest
grade of IVH was
entered into a new
database.

Sepsis, considered when

a culture positive sepsis
was recorded in the
database.

Postnatal steroids, data
obtained from the
database, no further
description.

Neurodevelopmental
impairment (NDI)
(adjusted odds ratios)
IVH grade |: reference
IVH grade II: 0.40 (0.06-
2.6)

IVH grade Ill: 1.6 (0.52-
4.9)

IVH grade IV: 3.5 (1.2-
10.4)

Postnatal steroids: 2.8
(1.2-6.3)

Sepsis: 2.4 (1.0-5.3)
Bilateral (vs. unilateral):
2.1 (0.93-4.6)

(The final model
included the above
covariates)

prognostic studies
and QUIPS.
Participants: low risk
of bias

Relatively small
sample. It should be
noted that all the
participants had IVH
(grade and laterality
of IVH was
considered, not if IVH
itself increases the
odds of NDI).
Attrition: moderate
risk of bias

48 out of 214 eligible
children had no
follow-up data
(22.4%)

Prognostic factor
measurement:
moderate risk of bias
Head ultrasounds
were obtained at
different times from
different infants due
to clinical reasons
and the scans were
read by different
radiologists so the
presence and grade
of of IVH might be
subject to
misclassification bias.
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias
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(IVH, unilateral
vs. bilateral) was
a predictor of
neurodevelopme
ntal outcome at
18-22 months in
a cohort of
extremely low-
birth-weight
infants with
Grades IV IVH.

Study dates

1/1/1998-
1/1/2006, follow-
up at 18-22
months
corrected age.

Source of
funding

National Institute
of Child Health
and Human
Development
Eunice Kennedy

Infants who were born with extremely low-birth-weight
(401-1000 g) between 1 Jan 1998 and 1 Jan 2006 and
admitted to the NICU at Cincinnati Children's Hospital
or Good Samaritan Hospital in Cincinnati.

Infants who had at least one abnormal head
ultrasound scan recorded at the database.

Infants who survived to follow-up at 18-22 months
corrected age.

Infants with Grades IV IVH.

Exclusion criteria
Infants with lethal congenital malformations,

chromosomial abnormalities, history of meningitis and
PVL.

cerebral palsy (definition
or measurement not
reported)

MDI <70 (Bayley Scales
of Infant Development
Second Edition Mental
Development Index
BSID-lI MDI)

PDI <70 (Bayley Scales
of Infant Development
Second Edition
Psychomotor Developm
ent Index BSID-II PDI)
blindness (definition or
measurement not
reported)

hearing impairment
(definition or
measurement not
reported)

Statistical methods

Multiple logistic
regression, NDI as a
dependent variable and
IVH grade and laterality

Study details Participants Risk factors Methods Outcomes and results | Comments
IVH Grade Il 19 (11.5) Outcome(s) Analysis and

ascertainment/measur reporting: low risk of

Sy IVH Grade IV 20 (12) es bias
Neurodevelopmental Overall quality:

To determine the| |Unilateral bleed 81 (48.8) impairment (NDI) at 18- moderate

whether the 22 months corrected

laterality of age, defined as the

Intraventricular presence of any of the

haemorrhage Inclusion criteria following:
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Shriver Neonatal
Research
Network (U10
HD 027853).

and potential
confounding variables as
independent variables.
Potential confounders
considered included
gender, race, birth
weight, presence of
bronchopulmonary
dysplasia, postnatal
steroids, early or late
culture positive sepsis,
necrotising enterocolotis
requiring surgery.
Backward elimination
strategy was used with
p>0.1 as exit criteria.
Interaction between
laterality and IVH grade
was tested to in initial
models to determine if
the relationship between
IVH grade and
neurodevelopmental
impairment was modified
by laterality of IVH but
the interaction term was
not significant so it was
excluded from the final
models.

Length of follow-up

18-22 months corrected
age

RefId

Sample size

Enrolled n=1505

Risk factors

Setting

Outcome(s) at age

Limitations
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

411165
Full citation

Michael O'Shea,
T., Kuban, K. C.,
Allred, E. N.,
Paneth, N.,
Pagano, M.,
Dammann, O.,
Bostic, L.,
Brooklier, K.,
Butler, S.,
Goldstein, D. J.,
Hounshell, G.,
Keller, C.,
McQuiston, S.,
Miller, A.,
Pasternak, S.,
Plesha-Troyke,
S., Price, J.,
Romano, E.,
Solomon, K. M.,
Jacobson, A.,
Westra, S.,
Leviton, A.,
Neonatal cranial
ultrasound
lesions and
developmental
delays at 2 years
of age among
extremely low
gestational age
children,
Pediatrics, 122,
e662-e669, 2008

Countrylies
where the

Without qualifying cranial ultrasound n=51 (lost to
follow-up)

Deaths before follow-up n=257 (lost to follow-up)

No assessment of mental and/or motor development
n=181 (lost to follow-up)

Children followed-up at 24 mo n=1017

Characteristics

No information.

Inclusion criteria
Women delivering before 28 weeks of gestation.
Maternal consent before or shortly after delivery.
Exclusion criteria

>=28 weeks of gestation
No consent

Intraventricular
haemorrhage (IVH)
(defined as blood within
the ventricles, excluding
haemorrhage localized
to the subependymal
region)

Periventricular
leukomalacia (PVL),
early and cystic.
Periventricular
hemorrhagic infarction
(PVHI)

14 hospitlas in 11 cities
in 5 states in the US.

Method(s) of
measurement for risk
factor(s)

Cranial ultrasound scans
were performed routinely
by technicians at the
hospitals, up to 3 sets of
scans per child were
performed. First scan
between 1st and 4th
days, second between
5th and 14th days, and
third between 15th day
and 40th week.

Before patient
enroliment, sonologists
created a manual and
data collection form.
Each set of scan was
first read by one
sonologist at the
institution of the infant's
birth, then digital images
were sent to another
sonologist at another
study institution for a
second reading. When
two readers differed in
their recognition of
cranial abnormalities, the
images were sent to a
third reader (tie-breaker)
who did not know what
the initial readers
reported.

Outcomes assessed
at 24 months'
corrected age:

MDI <70 (delayed
mental development)
No IVH: reference
IVH: RR 1.70 (95%Cl
1.20-2.50)

No early PVL: reference
PVL: RR 1.30 (95%Cl
0.80-2.10)

No cystic PVL:
reference

Cystic PVL: RR 1.90
(95%CI1 0.98-3.50)

No PIVH: reference
PIVH: RR 2.20 (95%CI
1.204.00)

PDI <70 (delayed

psychomotor
development

No IVH: reference
IVH: RR 2.10 (95%Cl
1.50-2.90)

No early PVL: reference
Early PVL: RR 2.10
(95%CI 1.40-3.20)

No cystic PVL:
reference

Cystic PVL: RR 4.30
(95% Cl 2.30-8.10)

No PIVH: reference

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS.

Study

participation: moder

ate risk of bias
Sample

characteristics are not

described.

Study attrition:
moderate risk of bias
The ones who

survived but were lost

to follow-up due to
missing the
assessment of the
outcome differed in
their characteristics:
younger mothers,
less well educated
mothers, mothers
less likely to be

married, mothers less

likely to support
themselves via their
own employment,
mother more likely to
have Medicaid or
other public
insurance. No

difference in the ones

included in the
analysis and lost to
follow-up in relation
gender, gestational
age, plurality, birth

weight, birth weight z-

score, Score for
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United States

Study type

Prospective
cohort study

Aim of the
study

To describe the
relationships
between cranial
ultrasound
abnormalities
and delayed
development at
2 years of age in
extremely
premature
infants.

Study dates

Enrollment
between 2002-
2004.

Follow-up at
around 24
months'
corrected age.

ascertainment/measur
es

Developmental
assessment at around
24 months' corrected
age included the Bayley
Sacaes of Infant
Development - Second
Edition (BSID-II), a
neurological
examination, and when
the child was classified
as untestable on the
BSIDAlI (when child's
impairment(s) precluded
administration of the
BSID-Il or when >2 items
were omitted or judged
to be unscoreable), an
interview of the parent
was conducted using the
Vineland Adaptive
Behavior Scales (VABS).
Certified examiners
administered and scored
the BSID-II.

Mental Development
Index (MDI) of <70
considered delayed
mental development and
Psychomotor
Development Indec
(PDI) of <70 considered
delayed psychomotor
development.

Children who could not

Study details Participants Risk factors Methods Outcomes and results | Comments

study was PIVH: RR 4.00 (95%CI |Neonatal Acute

carried out 2.20-7.00) Physiology Il, or the
Outcome(s) frequency of

Models adjusted for
gestational age (23-24,
25-26, or 27 weeks),
receipt of a complete
course of antenatal
corticosteroid,
ceasarean delivery, and
Medicaid insurance at 2
years' corrected age.

ultrasound lesions.
Prognostic factor
measurement: low
risk of bias

Two (or three, if the
first two had differing
findings) trained,
experienced
sonologists
independently
assessed the
ultrasound images.
Outcome
measurement: low ri
sk of bias

Validated tools used
to assess outcome.
However, not all
children were
assessed in the same
way: when children
were untestable on
BSIDAI, another tool
VABS was used.
Study
confounding: low ris
k of bias

The analyses
adjusted for several
important
confounders,
however, the
potential confounding
factors are not
described in detail.
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Study details Participants Risk factors Methods Outcomes and results | Comments
Source of be tested using BSID-II Statistical analysis
funding were assessed and reporting:
using VABS: <70 on moderate risk of bias
National Institute VABS Adaptive Behavior The statistical
of Neurological Composite were analysis (calculating
Disorders and combined with the RRs with 95% Cl)
Stroke grant NS children with <70 on MDI seems appropriate,
40069. and <70 on VABS motor however, details of
skills domain score were the methods are not
combined with the reported. Also, it is
children with <70 on PDI. not clear whether in
the main results table
(Table 6), they
Statistical methods included only children
assessed through
For each ultrasound BSID-ll or also
lesion, the proportion of children assessed
children who had an MDI through VABS. Also,
or PDI of <70 were the factors that the
computed. model adjusted for (in
Table 6) differ from
Risk ratios (RR) with the factors that were
95% CI were calculated listed in the text (e.g.
for the relationship ceasarial delivery not
between ultrasound mentioned in text but
lesions and was adjusted for
developmental delay. according to Table 6,
whereas SES
mentioned in text but
Length of follow-up not on Table 6).
Overall quality:
24 months' corrected moderate
age.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
111065 n=206 children survived to 5 years of age Absence of antenatal National cohort of Outcomes assessed |Based onthe NICE
n=193 children with assessment at 5 years of age steroids. extremely low birth at 5 years of age: manual 2014
(94%) weight infant survivors in checklist for
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Full citation

Mikkola,K.,
Ritari,N.,
Tommiska,V.,
Salokorpi,T.,
Lehtonen,L.,
Tammela,O.,
Paakkonen,L.,
Olsen,P.,
Korkman,M.,
Fellman,V.,
Neurodevelopm
ental outcome at
5 years of age of
a national cohort
of extremely low
birth weight
infants who were
bornin 1996-
1997, Pediatrics,
116, 1391-1400,
2005

Countrylies
where the
study was
carried out

Finland

Study type

National
population-
based
prospective
cohort study

Characteristics

All ELBW infants
included in study
n=206

%

Maternal age, y 31.6 +5.8
Multiparity, % 45
Multiple pregnancy, % [|26
Antenatal steroids, % ||79
Premature rupture of 23
membranes >24h, %

vaginal delivery, % 32
S::It(a;iona' age, 27.3 +2.1
Birth weight, g 806 +-136
Birth weight SD score ||-2.1 +-1.4
SGA <-2SD, % 51

Male, % 46
Surfactant treatment, 61

Intraventricular
haemorrhage (IVH)
grades 3-4.

Perforated necrotising
enterocolitis (NEC).
Oxygen dependence at
36 weeks (indication of
bronchopulmonary
dysplasia BPD).
Treated retinopathy of
prematurity (ROP)
grade 34.

Finland, data collected
prospectively into the
Finnish National
Research and
Development Center for
Welfare and Health
register.

Method(s) of
measurement for risk
factor(s)

Data collected from
hospital records and
child welfare clinics.

Outcome(s)
ascertainment/measur
es

Cerebral palsy (CP),
defined as a
nonprogressive motor
disorder with abnormal
muscle tone, persistent
or exaggerated primitive
reflexes, or a positive
Babinski sign associated
with delayed motor
development.

Cognitive impairment,
defined as 1Q score <70,
assessed by the
Wechsler Preschool and
Primary Scale of
Intelligence-revised
(WPPSI-R).

ORs (95% ClI) for the
following outcomes
among ELBW children
at 5 years of age.
Cerebral palsy (CP)
Antenatal steroids:
reference

No antenatal steroids:
3.4 (1.39.0)

p-value: 0.013

Cognitive impairment
Antenatal steroids:
reference

No antenatal steroids:
3.93 (1.3-12.2)
p-value: 0.018

No perforated NEC:
reference

Perforated NEC: 1247
(2.4-64)

p-value: 0.002

No O2 dependence at
36 weeks: reference
02 dependence at 36

weeks (BPD): 5.62 (1.8-

17.8)
p-value: 0.003

Severe visual
impairment

No ROP (grade 3-4);
reference

Treated ROP (grade 3-
4):10.6 (3.2-31.5)
p-value: 0.001

prognostic studies
and QUIPS.
Participants: low risk
of bias

Attrition: low risk of
bias

Low percentage lost
to follow-up (6%,
n=13), although the
characteristics of the
ones lost to follow-up
versus those included
not compared.
Prognostic factor
measurement: low
risk of bias

Outcome
measurement: mode
rate risk of bias
Severe visual
impairment classified
differently in the
methods section and
in the footnotes of
Figure 2 (methods
section: "severe
visual impairment
defined as bilateral or
unilateral amaurosis,
or amblyopia, or a
combination of
myopia and severe
astigmatism", in
Figure 2: "severe
visual impairment
classified as bilateral
or unilateral
amaurosis,
amblyopia, or
hyperopia".
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Aim of the
study

To assess the 5-
year outcome,
especially
neurodevelopme
ntal and
cognitive
outcome, in 3
groups: in

all extremely low
birth weight
infants who were
born during the
2-year period of
1996-1997, ina
subcohort born
at <27
gestational
weeks, and in
those who were
small for
gestational age
versus
appropriate
gestational age.

Study dates
1996-1997,

follow-up at 5
years of age.

(I;\/’oesplratortreatment, 92

Respirator treatment

in days 19+-18

IVH grade 3-4, % 11

Perforated NEC, % 6

02 dependence at 36 39
0,
weeks, %

Inclusion criteria

Children with a birth weight of <1000 g born in Finland
between 1 Jan 1996 and 31 Dec 1997 who survived
until 5 years of age.

Exclusion criteria

None reported.

Severe visual
impairment, classified as
bilateral or unilateral
amaurosis (loss of sight
without apparent lesion
of the eye), or amblyopia
("lazy

eye", uncorrectable
decrease in vision in one
or both eyes with no
apparent structural
abnormality seen

to explain), or a
combination.

Somatic health data,
including visual
impairment at age 5,
was collected from
hospital records and
child welfare clinics.
Cognitive assessment
was done b

Statistical methods

Multiple logistic
regression, independent
variables for risk
analyses included the
following: multiparity,
maternal smoking, high
social class,
preeclampsia, absence
of antenatal steroids,
multiple birth, gestational
age, birth weight,
gender, SGA, vaginal
delivery, Apgar score <4
at 5 min, university

Multiple linear and
logistic regression,
independent variables
for risk analyses
included the following:
multiparity, maternal
smoking, high social
class, preeclampsia,
absence of antenatal
steroids, multiple birth,
gestational age, birth
weight, gender, SGA,
vaginal delivery, Apgar
score <4 at 5 min,
university hospital area,
birth outside a tertiary
hospital, IVH grade 3-4,
perforated NEC, O2
dependency at 36
weeks, ROP grades 3-
4. All variables were
included stepwise both
forward and backward.
Therefore, by
assumption, no other
significant results were
found than what are
presented.

Confounding: moder

ate risk of bias
Not clear which

variables are included
in the final models.
However, wide range
of relevant potential

confounders were

considered overall.

Analysis and

reporting: moderate

risk of bias
Not clear which

variables are included
in the final model. Not
all results for primary

outcomes are

reported, presumably

only significant
findings.

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Source of
funding

The Finnish
Pediatric
Research
Foundation, the
Medical Society
of Finland, and
the Signe and
Ane Gyllenberg

hospital area, birth
outside a tertiary
hospital, IVH grade 3-4,
perforated NEC, O2
dependency at 36
weeks, ROP grades 3-4.
All variables were
included stepwise both
forward and backward.

gestational-age
infants,
American
Journal of
Obstetrics and
Gynecology,
206, 314.e1-
314.e9, 2012

Countrylies
where the

<20 years: no autism group:960,822; autism group:
1753

21-25 years: no autism group:1,499,201; autism
group:4263

26-30 years: no autism group: 1,633, 158; autism
group: 6081

30-35 years: no autism group:1,242, 483; autism
group:5927

35-40 years: no autism group: 530,653; autism
group:3107

241 years: no autism group: 90,664; autism group:683

postdates>42 weeks

measurement for risk
factor(s)

GA was based on the
completed weeks of
gestation at the time of
birth

For each year, the
threshold values for
male and female
birthweight by GA within

0.91-2.02 *reached
significance

32-33 weeks GA:
SGA: OR 1.00 95%CI
0.57-1.78 * reached
significance

34-36 weeks GA:
SGA: OR 1.12 95%CI
0.91-1.38

37-38 weeks GA:

Foundation. Length of follow-up
5 years.

Refld Sample size Risk factors Setting Outcome(s) at age Limitations
411200 N=21717 Small for gestational Data for maternal and Outcomes assessed |Based onthe NICE

age (stratified by infant hospital discharge |at 11 years age: manual 2014
Full citation gestational age groups: |records obtained from a |For the outcome of checklist for

Characteristics very preterm 23-27 database for birth autism: prognostic studies

Moore, G. S., weeks 6 days and 28- |records and infant death | SGA 5-10 % (stratified |and QUIPS.
Kneitel, A.W., |Gender 31weeks 6 days; file published by by gestational age Participants: low risk
Walker, C. K., Male (n): no autism group: 3040,131; autism midpreterm 32-33 California Department of |groups): of bias
Gilbert, W. M., | group:18011 weeks 6 days; late Health Services Reference: AGA>10 to | Attrition: low risk of
Xing, G., Autism | Female (n): no autism group: 2,917757; autism group: |preterm 34-36 weeks 6 <90%=1.00 bias.
risk in small- and | 3706 days; term 3941 weeks 23-31 weeks GA: Prognostic factor
large-for- Age of mother (n): 6 days; and Method(s) of SGA: OR 1.36 95%CI | measurement: low

risk of bias
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias
Analysis and

reporting: Low risk of

bias

Overall quality: hgh
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

study was
carried out

United States

Study type

Retrospective
cohort study

Aim of the
study

To detemine
whether small
for gestational
age (SGA) and
large for
gestational age
(LGA) birth

weights increase

autism risk

Study dates

11 year birth
cohort from
January 1991
through
December 2001

Source of
funding

Maternal race/ethnicity (n):

Non-Hispanic white: no autism group:2,082,149;
autism group:8789

African American: no autism group:421,764; autism
group:1764

Asian: no autism group:593,146; autism group: 3049
Other race: no autism group:75,398; autism group:206
Birth weight percentile (n):

<5%: no autism group: 436, 800; autism group:1516
5-10%: no autism group:280,316; autism group:1090
>10to <90%: no autism group: 4,414,624; autism
group:15828

90-95%: no autism group:290,242; autism group:1083
>95%: no autism group:275,319; autism group:1130

Inclusion criteria
Infants who survived to one year of age, without

exclusion of children with comorbid congenital or
neurodevelopmental abnormalities

Exclusion criteria

the annual birth cohort
(at 5th, 10th, 90th and
95th BW percentiles)
was calculated. Each
north according to sex
and year was identified
as SGA (enter <5th or 5-
10th percentile),
appropriate for GA
(>10th to <90th
percentile), or LGA
(either 90-95th or >95th
percentile.

Outcome(s)
ascertainment/measur
es

Cases of autism were
identified by: 1. An
autistic level of one on
any Client Development
Evaluation Report or 2.
An International
Classification of
Diseases 9th edition
(ICD-9) code of 299.0
(autistic disorder), 299.8
or299.9

Statistical methods
Multivariate logistic

regression analysis

Length of follow-up

SGA: OR 1.01 95%CI
0.89-1.15

39-41 weeks GA:
SGA: OR 1.03 95%ClI
0.95-1.12

242 weeks GA:

SGA: OR 1.17 95%CI
0.92-1.48

SGA <5% (stratified by

gestational age

groups):
Reference:AGA > 10 to

<90%=1.00

23-31 weeks GA:
SGA: OR 1.60 95%ClI
1.09-2.35 * reached
significance

32-33 weeks GA:
SGA: OR 1.83 95%CI
1.16-2.87 * reached
significance

34-36 weeks GA:
SGA: OR 1.07 95%CI
0.86-1.34

37-38 weeks GA:
SGA: OR 1.10 95%CI
0.97-1.25

39-41 weeks GA:
SGA: OR 1.09 95%CI
1.00-1.18

242 weeks GA:

SGA: OR 1.24 95%CI
0.98-1.58

The multivariate
analysis was adjusted
for maternal age, race,
hypertension,
preeclampsia, diabetes,
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Study details Participants Risk factors Methods Outcomes and results | Comments
National 11 years birth order, twin
Institutes of gestation, and months
Health since last live birth. The

analysis included

infants that survived to

1 year of age

Identification of

covariates that were

associated with SGA

was carried out using

previously published

studies, and confirmed

association with autism

through univariate

analysis using a 95%Cl

threshold of >1.0 or

<1.0 for inclusion
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
225763 N=963 GA Children's hospital Assessed at 18 to 22 Based on the NICE

Male gender months corrected age: |manual 2014
Full citation SGA Cognitive impairment: | checklist for
Characteristics Maternal education Method(s) of Cognitive composite prognostic studies

Natarajan,G., Surgical NEC measurement for risk | score from the Bayley |and QUIPS.
Pappas,A., IVH or PVL factor(s) Il exam. Participants: Modera
Shankaran,S., Physiologic BPD Gestational age: OR te risk of bias, the
KendrickD-E., | pemographic characteristics of ELBW preterm infants For BPD: . 0.91 (95%Cl 0.76-1.08) | study included those
Das A., with and without BPD, as determined by the Infants were classified | Male gender: OR1.39 |born < 27 week§
Higgins,R.D., | hhysiologic definition as having “physiologic  |(95%Cl 0.86-2.24) gestation and still
Laptook,A.R., BPD” if they fulfilled Small for gestational hospitalised at 36
Bell,E.F., either of two conditions: |age: OR 2.60 (95%CI |weeks post-menstrual
Stoll,B.J., a) any form of assisted |1.23-5.50) age.
Newman,N., ventilation or continuous | Surgical NEC: OR 3.35 |Attrition: moderate
Hale,E.C., positive airway pressure |(95%Cl 1.42-7.91) risk of bias.
Bara,R., (CPAP) or supplemental
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Study details

Risk factors

Methods

Outcomes and results

Comments

Walsh,M.C.,
Outcomes of
extremely low
birth weight
infants with
bronchopulmona
ry dysplasia:
Impact of the
physiologic
definition, Early
Human
Development,
88, 509-515,
2012

Countrylies
where the
study was
carried out

United States

Study type

Prospective
cohort study

Aim of the
study

To compare the
growth and
neuro-
developmental
outcomes at 18-
22 months
corrected age of
arecent cohort

Participants
No
- BPD, p-

Characteristic BPD, 1

N=603 value?t

N=556

Birth weight, 726 801
mean (SD) (139) |(128) [<0001
Gestational age, ||25.2 26.2
mean (SD) 15) (1.8 [<0001
Male Gender, % ||55.6 41.6 <.0001
Ethnicity, %
Caucasian 56.2 49.7
Black 38.8 46.6 0.08
Am.
Indian/Alaskan 0.3 0.4
native
Asian/Pacific 4.0 29
Islander
More than one 0.7 04
race
Apgar score at 5
min <5, % 17.4 7.6 <.0001
Small for 118 |144 022

gestation, %

O2 with an effective FiO2
> 30% at 36 weeks
postmenstrual age or b)
O2 via nasal cannula or
hood with effective FiO2
< 30% and failed the
stepwise O2 reduction
challenge in the 36t
postmenstrual week,
using previously
published criteria
(Ozsaturation 80% to
89% for 5 consecutive
minutes or <80% for 15
seconds)

Outcome(s)
ascertainment/measur
es

Results of a structured
neurologic examination
by trained examiners
and language and
cognitive scores on
Bayley Scales of Infant

Development Il at 18-
22 months corrected
age

Cognitive score <70
was defined as cognitive
impairment

IVH or PVL: OR 3.97
(95%CI 2.40-6.55)
Physiologic BPD: OR
2.41 (95%Cl 1.40-4.13)
Antenatal steroids: NS
Sepsis (blood stream
infection): NS

Change in odds of the
outcome with each
additional week of
gestational age.

Variables were adjusted
for each other in the
multivariate regression
model, as well as
maternal education.

Other risk factors
assessed but non-
significant
association was
found:

Blood stream
infection;

Antenatal steroids

Prognostic factor
measurement: mode
rate risk of bias

Outcome
measurement: low
risk of bias
Confounders: low
risk of bias

Analysis and
reporting: Moderate
risk of bias (study
participants
characteristics not
reported)

Overall quality:
Moderate
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Study details

Risk factors

Methods

Outcomes and results

Comments

of ELBW (birth
weights 401-
1000 grams)
infants with and

without
physiologic BPD.

Study dates
2006-2007
Source of
funding

Not reported

Participants

Maternal Age, 26.9 271 0.47
mean (SD) (6.4) (6.6) ’
Prenatal care, % |[93.7 92.8 0.62
Outborn, % 6.3 5.0 0.42
Cesarean 665 |[714 [0.08
delivery, % ) ) )
Any Antenatal

steroids, % 81.4 86.2 0.03
Singleton, % 76.6 741 0.35

Inclusion criteria

preterm infants with birth weights of 401-1000 grams,
born between January 1, 2006 and June 30, 2007,
eligible for follow-up (< 27 weeks gestation and inborn,
orin an approved study with follow-up), and still
hospitalized at 36 weeks postmenstrual age.

Exclusion criteria

Not reported

Statistical methods

Multivariable logistic
regression analysis was
used to determine the
association between
BPD using the
physiologic definition
and cognitive impairment
(cognitive score < 70),
after adjusting for
confounding variables
that have been
previously demonstrated
to impact developmental
outcomes;

The other factors
examined were small for
gestational age status,
surgical NEC, severe
IVH or cystic PVL,
bloodstream infection,
and antenatal steroids

Length of follow-up

around 2 years
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outcomes of
infants born
moderate and
late preterm,
Acta Paediatrica,
102, 876-882,
2013

Countrylies
where the
study was
carried out

UK.

Study type

Regional
prospective
cohort.

Aim of the
study

To investigate
whether children
born between 32

Children born in the Bristol area, UK

Gestational age: 32-36 weeks (preterm) or 37-42
weeks (term)

Children with diagnosis of cerebral palsy at age 4
years

Exclusion criteria

Not reported.

records.

Method(s) of
measurement for risk
factor(s)

Data on gestational age
were extracted from
clinical notes (based on
the last menstrual
period), ultrasound or
paediatric

assessment. If
gestational age was <37
weeks, then this was
confirmed by a single
paediatrician after
reviewing the clinical
records. Of the last
menstrual period was
considered unreliable,
then the earliest
ultrasound measurement
was used.

Study details Participants Risk factors Methods Outcomes and results | Comments

Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations

316738 N=13, 843 Gestational age The ALSPAC study is an | Cerebral palsy at 7 Based on the NICE

on-going longitudinal years age: manual 2014

Full citation study in Bristol in which | Term: reference checklist for
Characteristics data on cohort members |Preterm group 32-36 prognostic studies

Odd,D.E., and their families have  |weeks: OR6.38 (2.28- |and QUIPS.

Lingam,R., been collected from half- | 17.76) Participants: low risk

Emond,A., day research clinics or of bias

Whitelaw,A., Inclusion criteria retrieved from routine Attrition: medium

Movement medical or educational risk of bias (6967

children, 50.3%, had
no movement data
available, and these
infants were more
likely to have been
preterm, were
smaller, and they
differed on most
socioeconomic
measures)
Prognostic factor
measurement: low
risk of bias
Analysis and
Reporting: low risk of
bias

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

and 36 weeks of
gestation have
an increased risk
of motor co-
ordination
difficulties or
cerebral palsy at
age 7 years.

Study dates
April 1991 to
December 1992
Source of
funding

None

Outcome(s)
ascertainment/measur
es

All infants with CP were
identified and confirmed
by the Standard
Recording of Central
Motor Deficit

Statistical methods

Data on CP were
available for the whole
cohort, but only 8878
children had complete
data on all confounder
variables.

Regression models were
used to investigate the
association between
gestational group and
outcome measures:
logistic or ordered
regression models were
derived as appropriate.
Adjustment for possible
confounders was
performed by adding the
variables in blocks of
common

variables. Potential
selection bias in the
multivariate analysis, a
multiple imputation data
technique was used to
impute missing covariate
data.
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Study details Participants Risk factors Methods Outcomes and results | Comments

All data was presented

as odds ratios with their

95% confidence

intervals.

Length of follow-up

7 years
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
347988 Overall sample Histological Multicentre Neonatal At age 18-22 months' |Based on the NICE

N = 3082 chorioamnionitis Research Network corrected manual 2014
Full citation Eligible for follow up: Histological and clinical | hospitals. Neurodevelopmental checklist for
N =2390 chorioamnionitis impairment prognostic studies

Pappas, A., Included in follow up: Histological and QUIPS
Kendrick, D. E., |N=2235 Method(s) of chorioamnionitis Participants: low risk
Shankaran, S., measurement for risk | No: Reference of bias
Stoll, B. J., Bell, factor(s) Yes: OR 0.89 (0.56- Attrition: low risk of
E. F., Laptook, |Characteristics 1.42)t bias
A.R., Walsh, M. Histological Histological 87% of eligible
C., Das, A, . . i i chorioamnionitis was chorioamnionitis plus |participants included
Hale, E. C., Characteri | O ~ | Histological Sézt%ﬁr%fjl recorded if clinical in follow up
Newman, N. S., ||stic chorioamnio | chorioamnio | .y, i mnig chorioamnionitis was chorioamnionitis Prognostic factor
Higgins, R. D., nitis nitis nitis recorded on the No: Reference measurement: low
Chorioamnionitis n=1014  |n=910 n =466 placental pathology Yes: OR 151 (0.88- |risk of bias
and early report, based on local 2.59)t Outcome
childhood Maternal reports made by measurement: low
outcomes age individual site Cerebral palsy risk of bias
among 27.2 (6.48) |26.9 (6.29) [27.8 (6.53) pqthologists: ~_ |Histological Confounders: low
extremely low- ||mean Clinical chorioamnionitis | chorioamnionitis risk of bias
gestational-age ||(SD), (typically characterised | No: Reference Analysis and
neonates, JAMA ||years by 2 or more of maternal | Yes: OR 0.80 (0.42- reporting: low risk of
Pediatrics, 168, fever, uterine 1.53)F bias
137-147, 2014 ||Ethnicity tenderness, malodorous | Histological

amniotic fluid, maternal | chorioamnionitis plus | Overall quality: high
Countrylies or fetal tachycardia or clinical
where the evidence of chorioamnionitis
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2006 and

gestational age, SGA

Study details Participants Risk factors Methods Outcomes and results | Comments
study was Black 35.4 % 42.2% 43.2% inflammation) was noted | No: Reference
carried out if recorded in the Yes: OR 1.39 (0.67-
: mother's medical record |2.87)t
United States White  |39.4% 34.7% 29.9% by the treating clinicians
and confirmed MDI <70
Hispanic |20.6% 18.4% 20.9% histopathologically. Histological
Study type Cases of clinical chorioamnionitis
5 5 5 chorioamnionitis without | No: Reference
Multicentre Other  |4.7% 4.7% 6.0% histopathological Yes: OR 1.07 (0.62-
retrospective confirmation were 1851
cohort study. Education: excluded to avoid Histological
high misclassification. chorioamnionitis plus
. 72.3% 75.2% 76.5% clinical
Aim of the school chorioamnionitis
study graduate Outcome(s) No: Reference
ascertainment/measur |Yes: OR 2.00 (1.10-
To evaluate es 3.64)t
whether Antenatal |75 4o, 75.9% 74.6%
histological and | |steroids Infants underwent a MDI <85
cIinian o comprehensive follow up | Histological
chorioamnionitis ||Bjrth assessment at 18-22 chorioamnionitis
are associated | |weight, g months corrected age. | No: Reference
with increased Psychometric testing Yes: OR 1.15 (0.82-
risk of was perforemd using the | 1.60)t
neur.odev.elopme 401-500 |14.0% 11.1% 13.7% Bayley Scales of Infant | Histological
ntal impairment . and Toddler _ chorioamnionitis plus
at 18-22 months 501-750 |54.6% 54.4% 52.4% Development, Third clinical
corrected age Edition (Bayley IlI). A chorioamnionitis
among 751 score of less than 70 No: Reference
extremely 1000 B 31.4% 34.5% 33.9% represents <2SD below |Yes: OR 1.50 (0.99-
premature the mean. Children who |2.28)f
neonates of <27 were so severely
weekg Gestationa developmentally delayed | +Adjusted for maternal
gestation. | age that they could not be age, multiple birth,
assessed were assigned | parity, antenatal
mean 246(1.29) (24.2(1.36) (24.1(1.39) scores (54 for severe steroids, maternal
Study dates (SD), cognitive delay and 46 | hypertension,
weeks for severe language antepartum
January 1st delay). haemorrhage, sex,
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Institutes of
Health, Eunice
Kennedy Shriver
National Institute
of Child Health
and Human
Development,
National Center
for Research
Resources and
National Center
for Advancing
Translational
Sciences.

Inclusion criteria

Preterm infants of less than 27 weeks gestational age,
born during the study period.

Exclusion criteria

No placental histology data. No follow up at 18-22

months corrected age. Congenital or chromosomal
abnormalities.

posture that interfered
with age-appropriate
activities. Disabling CP
was classified as
GMFCS = level 2.
Neurodevelopmental
impairment was defined
by one or more of
disabling CP, Bayley
scores <70, GMFCS
level Il or greater,
blindness or permanent
hearing loss that did not
permit the child to
understand or
communicate despite
amplification.

Statistical methods

For outcome exposure
measures, 2 exposure
groups were compared:
no chorioamnionitis,
histological
chorioamnionitis alone,
and histological plus
clinical chorioamnionitis.
Multivariable logistic and
linear regression models
were developed to

Study details Participants Risk factors Methods Outcomes and results | Comments
December 31st ||Mmale 53.5% 49.0% 51.7% Cerebral palsy was status, insurance, race
2008. defined as a and centre.
nonprogressive central | fAdjusted by reduced
SGAat |, o, 2.0% 200, nervous system disorder | models that contained
Source of birth ' ' ' with abnormal muscle | covariates for centre,
funding tone in at least one sex, antenatal steroids,
extremity and abnormal | SGA and hypertension.
The National control of movement and
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

assess the primary
(death/NDI) and
secondary outcomes,
adjusting for important
confounders available at
the time of birth that
were selected a prion
(maternal age, multiple
birth, parity, antenatal
steroids, maternal
hypertension,
antepartum
haemorrhage, sex,
gestational age, SGA
status, insurance, race
and centre).

Length of follow-up

18 to 22 months'
corrected age

Ref Id
411392
Full citation

Payne, A. H.,
Hintz, S. R.,
Hibbs, A. M.,
Walsh, M. C.,
Vohr, B. R.,
Bann, C. M.,
Wilson-Costello,
D.E,
Neurodevelopm
ental outcomes

Sample size

n=2514 infants born <27 weeks with cranial ultrasound
data

n=202 exluded due to major congenital anomaly,
hydrocephalus requiring shunt, meningitis,
porencephalic cyst at <28 days

n=627 excluded due to death before 18-22 months of
age

n=178 no follow-up data

n=35 incomplete follow-up data

n=1472 included in the study

(n=1021 no PIVH, n=270 PIVH grade 1 or 2, n=181
PIVH grade 3 or 4)

Risk factors

Periventricular-
intraventricular
hemorrhage (PIVH).
Either none, low grade
PIVH (Grade 1 or 2) or
severe PIVH (Grade 3
or4)

Antenatal steroids
Sepsis

Postnatal steroids
Bronchopulmonary
dysplasia (BPD)
Periventricular
leucomalasia (PVL)

Setting

16 centers of the Eunice
Kennedy Shriver
National Institute of Child
Health and Human
Development Neonatal
Research Network in
Us.

Method(s) of
measurement for risk
factor(s)

Outcome(s) at age

Outcomes at 18-22
months of corrected
age:

The covariates in the
model were PIVH
severity (3 levels),
gestational age, sex,
race/ethnicity, maternal
education,
chorioamnionitis,
sepsis, antenatal
steroid exposure,
postnatal steroid
exposure, high

Limitations

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS.

Participants: low risk

of bias
Attrition: low risk of
bias

Prognostic factor
measurement:

moderate risk of bias

Limited reporting on
how was measured.
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Pediatrics, 167,
451-459, 2013

Countrylies
where the
study was
carried out

United States

Study type

Longitudinal
observational
study

Aim of the
study

To compare
neurodevelopme
ntal outcomes at
18-22 months
corrected age for,
extremely low
gestational age
infants with low
grade (grade 1
or2)
periventricular-

group:47; severe PIVH group:44

Prolonged ROM (n): no PIVH group: 28; Low-grade
PIVH group: 28; severe PIVH group: 19
Chorioamnionitis (n): no PIVH group: 17; Low-grade
PIVH group: 21; severe PIVH group:29

Antenatal corticosteroids (any, n): no PIVH group: 91;
low-grade PIVH group:89; severe PIVH group:78
Postnatal corticosteroids (n): no PIVH group: 14; low-
grade PIVH group: 14; severe PIVH group: 22

Infant characteristics:

Gestational age (mean, SD), wk: no PIVH group: 25.1
(0.9); low grade PIVH group: 25.0 (1); severe PIVH
group: 24.7 (1)

Birth weight (mean, SD), g: no PIVH group: 769 (154);
low grade PIVH group: 769 (151); severe PIVH group:
749 (154)

Male sex (n): no PIVH group: 47; low grade PIVH
group:61; severe PIVH group: 57

Race (black, n): no PIVH group: 39; low grade PIVH
group: 39; severe PIVH group: 35

Inclusion criteria

Infants born <+ 26 6/7 weeks estimated gestational
age within 16 Neonatal Research Network centers
between 2006-2008.

Infants documented cranial ultrasound within 28 days
of life.

Infants surviving to 18-22 months corrected age.

maternal receipt of >=1
dose of any
corticosteroid for the
purpose of accelerating
fetal lung maturity.
Sepsis: positive blood
culture any time during
the neonatal admission.
Postnatal steroids: any
corticosteroids given for
prevention or treatment
of bronchopulmonary
dysplasia.
Bronchopulmonary
dysplasia (BPD):
physiologic definition at
36 weeks postmenstrual
age.

Periventricular
leucomalasia (PVL):
evidence of cystic
lesions in the
periventricular area on
any cranial ultrasound
during the neonatal
admission.

Necrotising enterocolotis
(NEC): Bell's Staging
Criteria >=IIA.

Study details Participants Risk factors Methods Outcomes and results | Comments

of extremely low-| Characteristics Necrotising Periventricular- frequency ventilation Outcome
gestational-age enterocolotis (NEC) intraventricular and patent ductus measurement: low
neonates with Maternal characteristics: hemorrhage (PIVH): arteriosus. risk of bias

low-grade Mean age (Y, SD): No PIVH group: 28 (6); Low-grade cranial ultrasound done | Other risk factors Confounders: low
periventricular- | PIVH group: 27 (7); severe PIVH group: 27 (6) prior to 28 days of life. considered (BPD, PVL, |risk of bias
intraventricular | Education (>=high school, n): no PIVH group: 83; Low- Other details not NEC) not included in Analysis and
hemorrhage, grade PIVH group: 81; severe PIVH group: 81 reported. the final model, reporting: low risk of
JAMA Married (n): no PIVH group:47; Low-grade PIVH Antenatal steroids: presumably not bias

significant in univariate
analysis?

Any CP

No PIVH: Reference
Low grade PIVH: aOR
1.00 (0.61-1.64)

No PIVH: reference
Severe PIVH: aOR 3.43
(2.24-5.27)

Low grade PIVH:
reference

Severe PIVH: aOR 3.44
(1.96-5.98)

No antenatal steroids:
reference

Antenatal steroids: aOR
0.69 (0.42-1.14)

No sepsis:reference
Sepsis: AOR 1.48
(1.03-2.11)

No postnatal steroids:
reference

Postnatal steroids: AOR
1.44 (0.92-2.26)

Cognitive <70
No PIVH: reference

Overall quality:
moderate
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

intraventricular
hemorrhage to
infants with
either no
hemorrhage or
severe (grade 3
or4)
hemorrhage on
cranial
ultrasound.

Study dates

Infants born
between 2006-
2008 with follow-
up at 18-22
months.

Source of
funding

National
Institutes of
Health (Grant
5T32HD060537-
01)

Rainbow Babies
and Children's
Foundation
Fellowship
Research Award
Program

Exclusion criteria

Infants with major congenital anomaly, porencephalic
cyst on cranial ultrasound prior to 28 days of life,
meninigitis, or hydrocephalus requiring shunt.

Infants who died before 18-22 months of corrected
age.

Infants without documented cranial ultrasound within
28 days of life.

Outcome(s)
ascertainment/measur
es

Any cerebral palsy
(CP), defined as
abnormal tone or
reflexes in at least one
extremity and abnormal
control of movement or
posture to a degree that
interferes with age-
appropriate activity
assessed with the Amiel-
Tison neurologic
assessment and
Palisano's Gross Motor
Function Classification
System (GMFCS).
Cognitive impairment,
defined as a score of
<70 on the Bayley
Scales of Infant
Development 3rd edition
(Bayley IlI).

Language impairment,
defined as a score of
<70 on the Bayley IlI.
Composite
neurodevelopmental
impairment (NDI) <70, a
composite measure of
having any one of the
following: moderate-
severe CP, severe visual
impairment, deafness, or
cognitive score <70 (-
2SD) on the Bayley llI.
Neurologic and
developmental testing

Low grade PIVH: AOR
0.94 (0.54-1.61)

No PIVH: reference
Severe PIVH: AOR 1.37
(0.79-2.37)

Low grade PIVH:
reference

Severe PIVH: AOR 1.46
(0.74-2.88)

No antenatal steroids:
reference

Antenatal steroids: AOR
0.64 (0.36-1.13)

No sepsis: reference
Sepsis: AOR 2.28
(1.49-3.48)

No postnatal steroids:
reference

Postnatal steroids: AOR
2.28 (1.41-3.69)

Language <70
No PIVH: reference

Low grade PIVH:
AOR0.76 (0.52-1.13)

No PIVH: reference
Severe PIVH: AOR 1.57
(1.04-2.37)

Low grade PIVH:
reference

Severe PIVH: AOR 2.05
(1.24-3.39)

254



Appendix K and L: Evidence tables and supplementary tables- developmental follow-up of preterm babies

Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

was performed by
annually certified
examiners trained to
realibility.

Statistical methods

Multivariate mixed
effects regression
analysis done to study
the association between
PIVH severity and
neurodevelopmental
outcomes. The
covariates in the model
included PIVH severity
(3 levels), gestational
age, sex, race/ethnicity,
maternal education,
chorioamnionitis, sepsis,
antenatal steroid
exposure, postnatal
steroid exposure, high
frequency ventilation and
patent ductus arteriosus.
Missing values for
predictor variables were
imputed as not having
the exposure to have as
large sample as possible
(less than 2% of
predictor data imputed).

Length of follow-up

At 18-22 months of
corrected age.

No antenatal steroids:
reference

Antenatal steroids: AOR
0.62 (0.41-0.94)

No sepsis: reference
Sepsis: AOR 1.76
(1.31-2.37)

No postnatal steroids:
reference

Postnatal steroids: AOR
1.67 (1.13-2.46)

Composite NDI <70
No IPVH: reference
Low grade PIVH: AOR
0.82 (0.51-1.31)

No PIVH: reference
Severe PIVH: AOR 1.68
(1.06-2.65)

Low grade PIVH:
reference

Severe PIVH: AOR 2.04
(1.15-3.64)

No antenatal steroids:
reference

Antenatal steroids: AOR
0.84 (0.51-1.40)

No sepsis: reference
Sepsis: AOR 1.99
(1.40-2.83)

No postnatal steroids:
reference
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in very preterm
survivors,
Journal of
Perinatology, 23,
111-116, 2003

Countrylies
where the
study was
carried out

Canada

Study type

Population-
based cohort
study

Gestational age at birth for those who survived first
year of life (n, %)

22-27 weeks: 92 (56.1); lost to follow up=2

28-30 weeks: 170 (96.1); lost to follow up=7

Inclusion criteria

All live-born infants among Nova Scotia residents born
between 1992 and 1996 who were between 22 and 30
weeks gestation.

Exclusion criteria

Infants with lethal anomaly.

personnel.

Outcome(s)
ascertainment/measur
es

Major disability defined
as possessing at least 1
of the following:

mental development
index (MDI) <70 on the
Bayley Scale of Infant
Development;

moderate or severe
cerebral palsy
(moderate: lower limb
dysfunction such that the
child walks with
significant difficulty

Study details Participants Risk factors Methods Outcomes and results | Comments
Postnatal steroids: AOR
1.62 (1.06-2.48)
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
321787 n=355 very preterm infants identified Cystic PVL Nova Scotia Outcomes assessed |Based onthe NICE
n=14 excluded due to lethal anomaly IVH grades 1 and 2 at 12 and 24 months |manual 2014
Full citation n=341 infants followed IVH grades 3 and 4 corrected age checklist for
n=262 survived to 1 year of age Method(s) of (between 1992-1995) | prognostic studies
Perrott,S., n=9 infants lost to follow-up (no follow-up data) measurement for risk |and at 18 and 36 and QUIPS.
Dodds,L., n=253 infants included in the analyses of risk factor(s) months corrected age |Participants:
Vincer,M., A factors for major disability (since 1996): moderate risk of bias
population- No description, just that | Major disability Poor/no description of
based study of the neonatal risk factors | Cystic PVL:OR 31.1 baseline
prognostic Characteristics were collected from (95% CI 8.8-110.3) characteristics.
factors related to medical records by No Cystic PVL: Attrition: moderate
major disability |Limited information available. trained health records reference risk of bias

Covariates in the
multiple regression
model (i.e. factors that
were significant in
univariate analysis)
were: neonatal
indomethacin therapy;
severe depression at
birth with pallor;
neonatal therapy of
dexamethasone for
BPD; severe RDS,
ventilated; moderate
BPD without cystic
change on X-ray;
severe BPD with cystic
change on X-ray; IVH
grades 3 and 4; clinical

79 infants out of 341
(23%) died within 1st
year of life but only 9
of the ones who
survived were lost to
follow-up. No
description given on
the characteristics of
the ones lost to
follow-up vs the ones
included in analysis.
Prognostic factor
measurement: high
risk of bias

No description of how
risk factors are
defined or measured.
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Study details Participants Risk factors Methods Outcomes and results | Comments
and/or a major upper evidence of neonatal Outcome
limb dysfunction, severe: | seizure; PDA confirmed | measurement: low
Aim of the nonambulatory or by echocardiogram; risk of bias
study considered likely to surgery requiring Confounding: low
never walk); anesthesia; azotemia; |risk of bias

To detemine the

rates of major
disability in very
preterm
survivors born to
residents of
Nova Scotia,

Canada between

1992 and 1996
inclusive and to
identify risk
factors
associated with
major disability
in these infants.

Study dates

1992 to 1996
Follow-up at 4,
8,12,18,24
months
corrected age
and since 1996
also at 36
months
corrected age.

Source of
funding

IWK Health
Centre,

bilateral visual acuity
<20/200;

deafness requiring
bilateral hearing aids.

A detailed physical and
neurodevelopmental
examination conducted
by a neonatologist at
each follow-up.

A cognitive score using
the Bayley Scale of
Infant Development was
conducted by a
psychologist at 12 and
24 months corrected age
between 1992-1995 and
at 18 and 36 months
corrected age in 1996.
Hearing assessment
conducted by the Nova
Scotia Hearing and
Speech Program within
1 year of birth.

Vision assessment
performed by an
ophthalmologist within 1
year of birth.

Statistical methods

Multivariate logistic
regression model
including all risk factors
that were significantly

late metabolic acidosis;
hyperkalemia;
hyponatremia;
hypocalcemia;
hypernatremia; neontal
use of sulfactant for
hyaline membrane
disease; and cystic
PVL.

IVH Grades 3 and 4 (vs.
no IVH Grade 3 and 4
as reference) was
significantly associated
with major disability in
univariate analysis (OR
8.0195% Cl 2.31-
27.67) but not in the
multivariate analysis
(effect estimate not
reported).

IVH Grades 1 and 2 (vs.
no IVH Grades 1 and 2
as reference) not
significant in univariate
analysis (OR 1.2 95%
CI10.37-3.89).

The multivariate model
where only factors that
potentially are present
within the first few days
of life, thus, not
including cystic PVL
which is not apparent

Analysis and
reporting: low risk of
bias

Overall quality: low
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Study details Participants Risk factors Methods Outcomes and results | Comments
Dalhouse associated with major until an infant is a few
University disability in univariate weeks old:
Faculty of regression. IVH Grade 3 and 4: OR
Medicine 7.3 (95% Cl 1.9-27.9)
No IVH Grade 3 and 4:

Length of follow-up reference

2 years (up to 1995) and | Covariates in this model

3 years (since 1996) were: hypernatremia;

and surgery.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
411731 n=1722 infants survived >12h Necrotising enterocolitis | Population-based study |Outcomes assessed |Based onthe NICE
n=995 infants who survived NICU discharge and were |(NEC) defined as in the greater Cincinnati |at 18 to 22 months: manual 2014
Full citation included in the NICHD NRN high-risk infant follow-up | Modified Bell's region from 1998 to checklist for
(criteria was changed for infants born 1/1/2006 or later |classification stage 1A |2009, utilizing data from |MDI <70 prognostic studies

Shah, T. A, to include only the ones born <27 weeks of gestation). |or greater. the National Institute of |No NEC: reference and QUIPS.
Meinzen-Derr, |n=20 children died before follow-up Subgroups: NEC with | Child Health Neonatal NEC: OR 2.04 (0.96- Participants: modera
J., Gratton, T.,  |n=110 no neurodevelopmental follow-up data surgical intervention, Research Network 4.34) te risk of bias
Steichen, J., available medical NEC (without | registry and the Inclusion and
Donovan, E. F., |n=865 included in analysis surgical intervention) Cincinnati Collaborative |NEC (surgically exclusion criteria not
Yolton, K., n=785 without NEC or SIP Outreach Program managed): NS very clearly reported.
Alexander, B., |n=30 with medical NEC Database. NEC (Medically Attrition: moderate
Narendran, V., |n=32 with surgical NEC managed): NS risk of bias
Schibler, K. R., | n=18 with SIP Losses to follow-up
Hospital and Method(s) of PDI<70 not very clearly
neurodevelopme measurement for risk | No NEC: reference reported, no
ntal outcomes of factor(s) NEC: OR 2.64 (1.18- information provided
extremely low- 5.91) if those lost to follow
birth-weight Characteristics Modified Bell's up differed compared
infants with classification state lIA or | Any disability* to those included in
necrotizing greater. No NEC: reference analysis.
enterocolitis and NEC: OR 2.59 (1.44- Prognostic factor
spontaneous 4.66) measurement: mode
intestinal Outcome(s) *Any of the following: rate risk of bias
perforation, ascertainment/measur | MDI score <70, PDI No description of how
Journal of es score <70, cerebral NEC was diagnosed.
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United States

Study type

Population-
based cohort
study

Aim of the
study

To detemine the
incidence of
necrotising
enterocolitis
(NEC) and
spontaneous
intestinal
perforation (SIP)
in surviving
extremely low-
birth-weight
(<1000g birth
weight) infants
and to establish
the impact of
NEC on
outcomes by
hospital
discharge and at

No NEC, Medical Surgical NEC
NEC n= NEC,n= NEC,n= vsno
or 208 87 121 NEC
SIP, n or SIP,
= P-
1459 value
|Perinatal factors
792 || 123 || 42 (48) || 81 (67) || 0.18
Antenatal (54) || (59)
antibiotics,
n(%)
1173 | 175 || 72 (83) || 103 (85)|| 0.16
Antenatal (80) || (84)
steroids, n
(%)
Multiple, || 356 || 62 || 22 (25) || 40 (33) || 0.09
n (%) (24) || (30)
ROM 227 || 38 || 11 (13) || 27 (22) || 0.32
>24 h, n (16) || (18)
(%)
[Neonatal factors
Birth 783 || 759 769 753 0.03
weight (g), || (144)|((145)|| (140) (148)
mean (s.d.)

of Russell and Palisano.
Bayley Scales of Infant
Development-Il (BSID-II)
(for infant born before
2006) and Bayley Scales
of Infant Development-lI
(BSID-II) (for infants
born after 1/1/2006) was
used to obtain mental
development index
(MDI) and psychomotor
developmental index
(PDI).

Impaired mental
development defined as
a MDI score <70.
Impaired psychomotor
development defined as
PDI score <70.

"Any disability" defined
as a composite variable
including any one of

the following conditions:
MDI score <70

PDI score <70

Cerebral palsy (CP),
defined as a non-
progressive central
nervous system disorder
characterized by
abnormal muscle tone in

Study details Participants Risk factors Methods Outcomes and results | Comments

Perinatology, 32, Neurological palsy (CP), hearing Outcome

552-8, 2012 examination was based |impairment, or visual measurement: low
on the Amiel-Tison impairment. risk of bias

Countrylies assessments. Confounding: low

where the Characteristics of no NEC, NEC, medical NEC, Gross motor skills No significant risk of bias

study was surgical NEC and SIP groups with NICU outcomes examination was differences were Analysis and

carried out developed from the work | detected when reporting: low risk of

comparing outcomes
between medical NEC
and surgical NEC
(effect estimates not
reported).

bias

Overall quality:
moderate
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Source of
funding

National
Instititute of
Child Health and
Human
Development
Eunice Kennedy
Shriver Neonatal
Research
Network (U10
HD 027853).

Abbreviations: GA, gestational age; NEC, necrotizing
enterocolitis; NICU, newborn intensive care unit; ROM,
rupture of membranes; SIP, spontaneous intestinal
perforation.

Inclusion criteria

Extremely low-birth-weight (<1000 g).
Infants who survived 12 h.

Exclusion criteria

Birth weight >=1000 g.
Infants with extremely low-birth-weight who died <12 h
of birth.

otitis media associated
with delayed speech
skills.

Visual impairment,
defined as need for
corrective lenses,
blindness with some
functional vision or
blindness with no
functional vision.

All neurological
assessmented
performed by one of two
certified, masked
developmental
specialists over the
entire study

period. BSID-Il was
administered by a single,
experienced gold
standard examiner.

Statistical methods

Regression analysis
done to compare the
outcome between

Study details Participants Risk factors Methods Outcomes and results | Comments
18 to 22 months GA 262 [[259]|] 26.1 257 0.03 0.15 at least 1 extremity and
adjusted age. (week), (2.0) | 2.0)|| (1.8) 2.1) ’ abnormal control of
mean (s.d.) movement and posture.
Hearing impairment,
Study dates Race 823 |1 136 || 60 (69) || 76 (63) || 0.01 0.36 defined as any restriction
E(:Iack, n (56) || (65) or lack of ability to
1998 to 2009, (%) perform within the range
follow-up at 18 Male, n 674 || 107 || 45(52) || 62 (51) || 0.39 0.95 of considered as normal,
to 22 months of (%) (46) || (51) resulting in impairment,
corrected age. or if there was chronic
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

children without NEC
(reference) and children
without NEC. The model
adjusted for birth weight,
race, gender, multiple
births, antenatal
steroids, surfactant,
bronchopulmonary
dysplasia, sepsis, and
any intraventricular
hemorrhage.

Length of follow-up

18 to 22 months.

Ref Id
357477
Full citation

Shankaran, S.,
Johnson, Y.,
Langer, J. C,,
Vohr, B.R.,
Fanaroff, A. A.,
Wright, L. L.,
Poole, W. K.,
Outcome of
extremely-low-
birth-weight
infants at highest
risk: Gestational
age <24 weeks,
birth weight
<750 g, and 1-
minute Apgar

Sample size

N= 246

Characteristics

Seen at follow-up (n=246)

Black race (n):146

Complete steroids (n):70

Maternal age (mean year, SD):26.7 (6.9)
Male (n):110

Gestational age (mean week, SD):23.6 (0.7)
Grade lIHV ICH (n):79

PVL (n): 21

BPD (n): 157

Steroids for BPD (n):200

Household income <20k (n):135

Inclusion criteria

Risk factors

ICH grades 3 - 4;

PVL;

Any antenatal steriods;
Male;

Black;

Household income <
20k;

BPD;

Setting

Neonatal Intensive Care
Unit (NICU) of the 12
participating centres;

Method(s) of
measurement for risk
factor(s)

Data are abstracted onto
standardized forms from
the mothers' and infants'
charts by trained
research nurses, who
use definitions that were
developed by the
investigators and
described in the study
manual of operations.

Outcome(s) at age

Outcomes assessed
at age 18-22 months'
corrected age;
Mental development
index score <70: OR
(95%C1)

ICH grade 3-4: 1.8
(0.9-3.6)

PVL: 3.4 (1.0-10.8)

Any antenatal steriods:
0.9 (0.5-1.7)

Male: 2.1 (1.1-4.0)

Black ethnicity: 1.9 (0.9-
3.8)

Non-black ethnicity:
reference

Limitations

Based on the NICE
manual 2014
checklistfor
prognostic studies
and QUIPS.
Participants: Low
risk of bias
Attrition: moderate
risk of bias (n=58
were not seen at
follow up)
Prognostic factor
measurement: High
risk of bias
Outcome
measurement: low
risk of bias
Confounders: low
risk of bias
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Study details Participants Risk factors Methods Outcomes and results | Comments

<3, American Extremely-low-birth-weight infants, all of whom had 3 Analysis and
Journal of characteristics: gestational age (GA)<24 wks, birth Household income < reporting: low risk of
Obstetrics and | weight <750g, and 1-minute Apgar score <3. Outcome(s) 20K: 1.2 (0.5-2.5) bias

Gynecology, ascertainment/measur

191, 1084-1091,
2004

Countrylies
where the
study was
carried out

United States

Study type

Prospective
study

Aim of the
study

To evaluate
neuro-
developmental
outcome in
extremely low-
birth-wight
infants, all of
whom had 3
characteristics:
gestational age
<= 24 weeks,
birth weight <
750 g, and 1-
minute Apgar
score <=3.

Exclusion criteria

Not reported

es

The assessment
consisted of a neurologic
examination, a
developmental
evaluation, and medical
and social history.
Cerebral palsy was
defined as a non-
progressive central
nervous system disorder
characterized by
abnormal muscle tone in
at least 1 extremity and
abnormal control of
movement and posture.
The Bayley Scales of
Infant Development
(BSID-I), including the
Mental Developmental
Index (MDI) and
Psychomotor
Developmental Index
(PDI), was administered
by clinical psychologists
or psychometricians
trained to reliability.
Deafness was defined
as bilateral impairment
requiring hearing aids.
Blindness was defined
as <20/200 visual
acuity;
Neurodevelopmental
impairment (NDI) was

BPD: Not signficant
(NS)

Psychomotor
development index
score <70 (PDI): OR
(95%Cl)

ICH grade 3-4: 1.1
(0.6-2.3)

PVL: 3.1 (1.1-9.4)

Any antenatal steriods:
0.9 (0.5-1.7)

Male: 1.3 (0.7-2.6)
Black ethnicity: 1.2 (0.6-
2.5)

Non-black ethnicity:
reference

Household income <
20K: 1.5 (0.7-3.2)

BPD: Not signficant
(NS)

CP: OR (95%ClI)

ICH grade 3-4: 1.9
(0.9-4.1)

PVL: 4.4 (14-135)

Overall quality: Low
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Study dates

1993-1999

Source of
funding

National Institute
of Child Health
and Human
Development

defined as CP, MDI or
PDI < 70, bilateral
blindness, or hearing
impaired with
amplification.

Statistical methods

Multivariate analysis was
performed to identify
association between risk
factors and outcomes of
cerebral palsy,
developmental disability
(MDI <70, PDI <70, or
NDI), or death after
NICU discharge, and
results expressed as
odds ratios and 95%
confidence intervals.

Length of follow-up

Around 2 years.

Any antenatal
steriods: 1.1 (0.6-2.3)

Male: 1.2 (0.6-2.4)

Black ethnicity: 1.1 (0.5-
2.2)

Non-black ethnicity:
reference

Household income <
20K: 1 (0.4-2.4)

BPD: Not signficant
(NS)

NDI: OR (95%Cl)
ICH grade 3-4: 2.5
(1.2-5.2)

PVL: 2.4 (0.6-9.5)

Any antenatal
steriods: 1.4 (0.7-2.6)

Male: 1.4 (0.7-2.6)
Black ethnicity: 1.1 (0.6-
2.2)

Non-black ethnicity:
reference

Household income <
20K: 1.3 (0.6-2.8)

BPD: 1.7 (0.9-3.3)

NDI or death: OR
(95%Cl)
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

ICHgrade 34: 2.3
(1.2-4.5)

PVL: 2.3 (0.7-10.1)

Any antenatal
steriods: 1.2 (0.7-2.1)

Male: 1.5 (0.9-2.8)

Black ethnicity: 1.4 (0.8-
2.5)

Non-black ethnicity:
reference

Household income <
20K: 1.3 (0.6-2.8)

BPD: 1.5 (0.8-2.8)

-risk factors were
adjusted for each other,
plus surfactant
administration, steriods
for BPD, Medicaid, No
high school degree, 2-
parent household;

RefId

Sample size

Risk factors

Setting

Outcome(s) at age

Limitations
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

411763
Full citation

Singer, L. T,
Hawkins, S.,
Huang, J.,
Davillier, M.,
Baley, J.,
Developmental
outcomes and
environmental
correlates of
very low
birthweight,
cocaine-exposed
infants, Early
Human
Development,
64, 91-103, 2001

Countrylies
where the
study was
carried out

United States

Study type
Prospective
cohort study
Aim of the
study

To assess a
cohort of very

Sample recruited - N = 82 very low birthweight infants
(41 mothers cocaine-positive + 41 mothers cocaine-
negative)

Developmental outcomes are reported for 69 very low
birthweight infants (31 mothers cocaine-positive + 38
mothers cocaine-negative)

Characteristics

Very low birthweight (VLBW) (<1500 g) infants:

with positive findings of maternal cocaine use were
compared with an equal number of noncocaine-
exposed infants

of similar race, social class and age, from the same
study population (African—American) receiving public
assistance

Inclusion criteria

No details given — see population characteristics

Exclusion criteria

No details given — see population characteristics

Social/lenvironmental/
maternal

Substance use
(Maternal use of
cocaine)

Population based study
in the US

Method(s) of
measurement for risk
factor(s)

Cocaine status was
determined through
prospective urine
screening or clinical
interview at the time of
the infant's birth, or both.
Urine samples were
obtained immediately
before or after labor and
delivery in the NICU in
which the majority (85%)
of infants were recruited.
They were analyzed by
enzyme immunoassay,
using the Syva EMIT
method (Syva, Palo Alto,
CA), for the presence of
cocaine's primary
metabolite,
benzoylecgonine and for
heroin, phencyclidine,
methadone, opiates,
barbiturates and
marijuana.

Outcome(s)
ascertainment/measur
es

The Bayley Scales of
Infant Development that

Intellectual disability
(developmental delay -
Mental Developmental
Index [MDI] or a
Psychomotor
Developmental Index
[PDI])

“When the baseline
differences [...the
effects of IVH, the only
neonatal neurologic
complication which
differed between the
groups...] were
controlled, the effects of
cocaine on these
developmental
outcomes remained
significant”

Based on the NICE
manual 2014
checklist for
prognostic studies
and QUIPS.
Participants: low
risk of bias
Attrition: moderate
risk of bias (the
attrition was higher in
the cocaine-exposed
cohort)

Prognostic factor
measurement: low
risk of bias
Outcome
measurement: low
risk of bias
Confounding
moderate risk of
bias (No sufficient
information about
the measurement
and the definition of
confounders
measured in the
study)

Analysis and
Reporting: high risk
of bias (presentation
of data in narrative
way for some
important outcomes.
Potential risk of
selective reporting)

Overall quality: low
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

low birthweight,
cocaine-exposed
infants and a
comparison
group of
nonexposed
infants who were
identified at birth
and followed to 3
years of age,
assessing 1)
developmental
outcome
measures, 2)
early maternal—
child
interactions, 3)
maternal
psychological
characteristics
and
environmental
factors
conceptualized
to be important
for child
outcome

Study dates

Not reported:
Period of data
collection
(patient
‘enrolment’) —
2001: date of
publication

3 years: follow-
up assessment

is described as widely
used assessment toll of
infant development.

The Mental
Development Index
(MDI) is a standard
score reflecting memory,
learning and problem-
solving abilities.

The psychomotor index
(PDI) measures gross
and fine motor control
and coordination.

The Battelle
communication domain
subscale provides a
standard measure of
receptive and expressive
language skills. The
scales provide a
deviation quotient similar
to the standard scores of
the Bayley scales.

Statistical methods

The x2 test for
comparisons of
categorical data, and
Student's t-test or
ANOVA for continuous
data were used.

The study hypothesis
was that that cocaine-
exposed children would
have poorer behavioral
ratings and
developmental outcomes
at follow-up, based on
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Study details Participants Risk factors Methods Outcomes and results | Comments
the outcome assessment
at 17 months
Source of Analyses of covariance
funding were used to compare
developmental outcomes
Supported by with control for
Grants MCJ- confounding variables,
390592 and when necessary.
390715 from the
Maternal and
Child Health Length of follow-up
Program (Title V,
Social Security 3 years
Act) Health
Resources and
Services
Administration,
Department of
Health and
Human Services
and from NIH-
HL-38193, NIDA
07957.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
411856 n=6314 Sepsis alone Data obtained from the |Outcomes assessed |Based onthe NICE
Sepsis plus NEC National Institute of Child | at 18-22 months' manual 2014
Full citation Meningitis with or Health and Human corrected age: checklist for
Characteristics without sepsis development (NICHD) |ORs (95% ClI) prognostic studies
Stoll, B. J., Neonatal Research presented, the logistic |and QUIPS.
Hansen, N. |, . [[Meningi Network registry, regression model Participants: low risk
Adams- Uninfect||Clinica ||Sepsis Sepsi |l with participants born in the | adjusted for study of bias
Chapman, |, ed | alone IS5 llor different centers of the | center, gestational age, |Attrition: moderate
Fanaroff, A. A, (n=2161|linfecti ||(n=19 N'EC without network between 1993- | birth weight, sex, risk of bias
Hintz, S. R, ) on 22) (n=27 sepsis 2001. race/ethnicity, rupture of | 20% of the eligible
Vohr, B., alone 9) (n=193) membranes >24 h, CS, |ones for follow-up
Higgins, R. D., multiple birth, antenatal |were lost to follow-up.
Neurodevelopm antibiotics, antenatal Baseline
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increased risks
of adverse

of movement and
posture.

Study details Participants Risk factors Methods Outcomes and results | Comments
ental and growth (n=15 Method(s) of steroids, postnatal characteristics were
impairment 38) measurement for risk | steroids, surfactant use, | not compared but the
among factor(s) respiratory distress risk factor of interest
extremely low- syndrome, (different types or
birth-weight Maternal Sepsis alone, defined by | bronchopulmonary levels of infection)
infants with age <=19 |16 16 18 18 |16 a positive blood culture | dysplasia, patent ductus | were compared
neonatal Yy, % and antibiotic therapy for | arteriosus, between ones lost to
infection, Journal 5 or more days. intraventricular follow-up and ones
of the American | |ROM >24 Sepsis plus necrotizing | haemorrhage grade 3- |included. Infants who
Medical h, % 23 25 23 29 25 enterocolitis (NEC), NEC | 4, periventricular survived bu did not
Association, classified according to leukomalacia, maternal |complete follow-up
292, 2357-2365, Antenatal che system otheII etal. |age attime of delivery, |were more likely to be
2004 N eningitis with or caregiver's level of uninfected and the
Oa/nt'b'Ot'CS‘ 59 64 67 65 72 without sepsis, educ?ation. percentages in each
Countrylies ° meningitis defined bya | MDI <70 infection group were
where the positive cerebrospinal No infection: reference |1-2% lower for the
study was Antenatal fluid culture and Sepsis alone: 1.3 (1.1- |ones lost to follow-up
carried out steroids, |73 72 70 70 74 antibiotic therapy for 5 or | 1.6) than the ones
% more days. Sepsis+tNEC: 1.6 (1.2- [included in analysis
United States 2.2) (p=0.001).
CS, % 65 57 55 56 47 M.eningitis Wi.th or Prognostic factor
Outcome(s) without sepsis: 1.6 (1.1- | measurement: low
Study type . ascertainment/measur |2.3) risk of bias
Caregiver es Outcome
Multicentre education: PDI <70 measurement: low
cohort study high 75 75 75 74 |77 Mental developemental | No infection: reference |risk of bias
school index (MDI) <70, Sepsis alone; 1.5 (1.2- | Confounding: low
graduate, assessed with Bayley 1.9) risk of bias
Aim of the % Scales of Infant Sepsis+tNEC: 24 (1.7- |Analysis and
study Development Il (BSID-Il) | 3.4) reporting: low risk of
~_|[Birth Psychomotor Meningitis with or bias
To determine if | \weight developmental index without sepsis: 1.7 (1.1-
neonatal 401-500 g, <1 2 2 2 3 (PDI) <70, assessed with | 2.5) Overall quality:
infections in % Bayley Scales of Infant Moderate
gxrttLemglyhltow Development Il (BSID-Il) |CP
irth weig . Cerebral palsy (CP), No infection: reference
infants are Birth 23 40 48 46 |44 defined as Sepsis alone: 1.4 (1.1-
associated with | [weight nonprogressive disorder

1.8)
Sepsis+NEC: 1.7 (1.2-
2.5)
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age at time of delivery,

Study details Participants Risk factors Methods Outcomes and results | Comments

neurodevelopme | 591-750 g, Vision impairment, Meningitis with or

ntal and growth | [oy, defined as blindness in | without sepsis: 1.6 (1.0-

sequelae in early one or both eyes or need|2.5)

childhood. - for corrective lenses.

B”Th Hearing impairment, Vision impairment
weight 77 59 50 52 53 defined as hearing aids | No infection: reference

Study dates 752 -1000 in one or both ears. Sepsis alone: 1.7 (1.3-

9. % Neurodevelopmental 2.2)

1993-2001, impairment (NDI, a Sepsis+NEC: 2.0 (1.3-

follow-up at 18- | |GA <25 composite outcome, 3.0)

22 months wk, % 8 22 27 25 25 defined as one or more | Meningitis with or

corrected age. of the following: MDI without sepsis: 2.2 (1.4-
<70, PDI <70, CP, 3.6)

\% 32'28 69 69 66 70 73 bilateral blindness or
Source of ’ bilateral hearing Hearing impairment
funding TN impairment. No infection: reference
- Sepsis alone: 1.8 (1.0-

Grants from the | |wk, % 22 9 6 6 3 3.1F; (

National Statistical methods Sepsis+tNEC: 34 (1.6-

Institutes of - 7.3)

Health. SKA % 34 <1 <1 0 0 Multiple logistic Meningitis with or
regression, adjusting for |without sepsis: 0.8 (0.2-
study center, gestational |2.8)

SGA at 24 14 14 13 16 age, birth weight, sex,

birth, % race/ethnicity, rupture of |NDI
membranes >24 h, CS, | No infection: reference

Male, % 41 51 48 53 41 multiple birth, antenatal | Sepsis alone: 1.5 (1.2-
antibiotics, antenatal 1.7)

Race/ethni steroids, postnatal Sepsis+NEC: 1.8 (1.4-

. steroids, surfactant use, |2.5)

Oc/‘l)ty black, |44 46 46 50 50 respiratory distress Meningitis with or
syndrome, without sepsis: 1.6 (1.1-
bronchopulmonary 2.3)

Race/ethni dysplasia, patent ductus

city white, (|41 39 35 38 34 arteriosus,

% intraventricular
haemorrhage grade 3-4,

Race/ethni[11 13 |16 |10 |15 periventricular

city leukomalacia, maternal
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Study details Participants Risk factors Methods Outcomes and results | Comments
hispanic, caregiver's level of
% education.
Race/ethni Length of follow-up
city other, |3 2 3 3 2
% 18-22 months' corrected
age.
Inclusion criteria
Surviving infants who weighed 1000 g or less at birth.
Exclusion criteria
Infants with major congenital
malformations/syndromes, and those with ventricular
shunts.
Infants with positive blood cultures but who received
antibiotic therapy for less than 5 days (and therefore
considered probable contaminants).
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
317149 N = 208 extremely low birth weight infants. No antenatal steroid Population based Risk of cerebral palsy |Based on NICE
treatment cohort. Antenatal steroids: manual 2014
Full citation Vaginal delivery Yes: Reference checklist for
Characteristics No: OR 3.6 (1.3-10.0) |prognostic studies
Tommiska,V., Method(s) of and QUIPS.
Heinonen K., Characteristic measurement for risk | Sepis: NS Participants: low risk
Kero,P., factor(s) NEC (with perforation): |of bias
Pokela,M.L., NS Attrition: low risk of
Tammela,O., Gestational age, 27.3 Data were recorded Brain abnormalities bias
Jarvenpaa,AL., | |mean (range), (22.3- prospectively through (IVH grade lI-IV): NS Prognostic factor
Salokorpi,T., 34.9) the national follow up measurement: low
Virtanen, M., program. Vaginal delivery: risk of bias
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including
comparisons to

eclampsia, premature
rupture of membranes,

Study details Participants Risk factors Methods Outcomes and results | Comments
Fellman,V., A weeks No: Reference Outcome
national two year Yes: OR 4.3 (1.5-12.2) |measurement: low
follow up study . - Outcome(s) risk of bias
of extremely low | |Birthweight, mean g\ ascertainment/measur |Male (vs female): not an | Confounding: low
birthweight (range), (447- es independent predictor |risk of bias
infants born in 995) on multivariate analysis | Analysis and
1996-1997, grams A national neurological |OR adjusted for reporting: low risk of
Archives of follow up program variables listed above. |bias
Disease in Male gender, n (%) ||97 (47) included an
Childhood Fetal opthalmologic Overall quality: High
and Neonatal : assessment at 12-18
Edition, 88, F29- a/ltjol/tc:)p le pregnancy, 55 (26) months (corrected), and
F35, 2003 examinations by a
neurologist,
Country/ies Antenatal steroid 164 (79) physiotherapist and
where the treatment, n (%) speech therapist at the
study was corrected age of 18
carried out Vaginal delivery, n months.
(% ? i 68 (33) Cerebral palsy was
Finland. defined as a non-
; progressive motor
Iéo:ver so;)mal classes|| o (65) impairment with spastic
Study type -4, n (%) or dystonic muscle tone,
brisk tendon reflexes,
Prospective Maternal smoking, n 37 (19 positive Babinski's sign
cohort study. (%) (19) and persistent primitive
reflexes.
Aim of the Srréallnf?)/r ?estatlonal 84 (40)
study ge,n (% Statistical methods
To study IVH grades 2-4, n 24 (12) Logistic regression
neurodevelopme | (%) analysis was used to
ntal outcome in detect risk factors for
extremgly low RDS, n (%) 144 (69) cerebrall palsy. T_he
pldhwelght factors included in the
infants at 18 Septicasmia. n (%) |53 (26) analyse_s were
months of age, p ) o multiparity, pre-
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Study details Participants Risk factors Methods Outcomes and results | Comments
term born ROP stages 3-5,n |19 g maternal infection,
children, and (%) ©) antenatal steroid
assessment of treatment,
risk factors for hyperstimulation or in
unfavourable Oxygen dependency vitro fertilisation,
outcome. at the maternal age below 20
. 81(39) or above 40, smoking,
age equivalent to 36 marital status, social
Study dates weeks, n (%) class 1-4, birth in
secondary level hospital,
Recruitment catchment area for the
from 1st January different hospitals,
1996 to 31st Inclusion criteria vaginal delivery, birth
December 1997. weight (100g groups),
Allinfants with a birth weight below 1000g and intrauterine growth
gestational age of at least 22 full weeks born in Finland restriction, gestational
Source of during the study time period. age, male gender,
funding multiple birth, anomalies,
respiratory distress
The Finnish Exclusion criteria syndrome, septicaemia,
Paediatric necrotising enterocolitis
Foundation and | None reported. with perforation and
Signe and Ane intraventricular
Gyllenberg haemorrhage grades 2-
Foundation. 4.
Length of follow-up
18 months.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412006 n=1047 Bronchopulmonary 14 participating centers | Outcomes assessed |Based onthe NICE
dysplasia (BPD) with within the Extremely Low | at 24 months' manual 2014
Full citation only O2 (no mechanical | Gestational Age corrected age: checklist for
Characteristics ventilation) at 36 weeks | Newborns ELGAN study | The model adjusted for |prognostic studies
Van Marter, L. BPD with mechanical in the US during 2002- |early gestational age, |and QUIPS.
J., Kuban, K. C. ventilation 2004. CS, race, gender, public
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Necrotising enterocolitis
(NEC), classified

Study details Participants Risk factors Methods Outcomes and results | Comments
E'c; éAeIIr(e:d, E. | Antenatal and perinatal variables associated with 'nj’llrﬂzgge (i‘:]s;epr';‘t’i"t"i:)’ Z:g:;lpants; low risk
Dam r%war-{n, 0., E)Cr:%r;c(;c;plrj]lon;zgary dysplasia (BPD) and cerebral palsy Method(s) of gmphyserr}:wa, arterial Attrition: low risk of
O'Shea, M., 9 measurement for risk | hydrogen ion bias
Laughon, M., factor(s) concentration, 12.0% of the ones
Ehrenkranz, R. methylxanthine. who survived to 2
A., Schreiber, M. Bronchopulmonary Cerebral palsy (CP) years did not have
D., Karna, P., GMF dysplasia (BPD), defined | quadriparesis outcome assessment.
Leviton, A., CP (-paresis) as children who received | No BPD: reference 30.5% of the ones
Does cs supplemental oxygen at |BPD only: 1.6 (0.8-3.2) |originally enrolled
bronchopulmona 36 weeks postmenstrual were not included in
ry dysplasia Antenatal age, divided into 2 No BPD with current study, due to
contribute to the BP Qua D He levels: mechanical ventilation: |death or lack of data.
occurrence of | characteri .., 2 N receiving supplemental | reference Prognostic factor
cerebral palsy | gtics D dri i mi 02 without ventilation BPD with mechanical | measurement: low
among infants (BPD) ventilation: 5.7 (2.5-13) |risk of bias
born before 28 . _ receiving supplemental Outcome
weeks of Yes 48 7 1 7 39 02 with mechanical CP diparesis measurement:
gestation?, ) 6 ventilation (BPD/MV), No BPD: reference moderate risk of bias
Archives of Public receiving mechanical BPD only: 2.1 (0.8-5.0) | Definition of CP not
Disease in Insurance ] ] 63 ventilation defined as the provided. CP
Childhood: Fetal No 52 6 2l 4y child being managed on | No BPD with diagnosis done on
and Neonatal mechanical support that | mechanical ventilation: |the basis of
Edition, 96, F20- — — included endotracheal reference neurological
F29, 2011 white 1153l 73l 1 6ll 62 intubation, mechanical | BPD with mechanical | examinations
4 ventilation included ventilation: 4.2 (1.3-14) | performed by people
Countrylies L | L | conventional ventilation who "received formal
where the ] ] 28 inn a variety of modes, |CP hemiparesis instruction and
study was Race Black 51 6 5 3 6 "o as well as high No BPD: reference studied a manual, a
carried out frequency ventilation/ BPD only: 2.7 (0.7-11) |data collection form
— — Infants in room air CPAP an an instructional
United States Other 40 2121 2 2 12 (n=5) at 36 weeks were |No BPD with CD designed to
7 classified as having no | mechanical ventilation: |minimise examiner
— L] BPD. At 36 weeks, no reference variability", thus, not
Study type - 12 infants were receiving | BPD with mechanical | clear how
g Latino Yes 48 613 2 5 3 mechanical ventilation ventilation: 1.2 (0.1-13) |experienced they are
Multicentre without supplemental and if they are
cohort study - - professionals. The

topographic diagnosis
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Study details Participants Risk factors Methods Outcomes and results | Comments
Aim of the ethnicity [ ] [ ] 91 according to the modieif of CP is not clearly
study No 51 6 9 Bell staging system. explained.
Antenatal glucocorticoid, Confounders: low
To explore the — — considered complete if risk of bias
relationship Complet || 4o 71l 2 67 the mother received 2 Analysis and
between e 4 doses of betamethasone reporting: moderate
bronchopulmona Antenatal L L 24 h apart of if she risk of bias
ry dysplasia steroid Incompl 56 4l 3 25 received 4 doses of Reporting of
(BPD) and ete 9 dexamethasone at 12 h univariate analyses is
cerebral palsy treatment intervals and delivered at unclear, no p-values
(CP), incluyding ] ] 1 least 48 h after the first or ORs are given.
CP phenotypes, None 53 8/l4| O 8 2 dose of either The final model was
while medication. built by starting with
considering both —— — the earliest occurring
potential shared Yes 51 6l 2 1 5 69 predictors, leaving the
antecedents as Caesarean 3 Outcome(s) ones that were
well as possible ) L L ascertainment/measur significant and then
intermediaries in | (SN ] [ ] 35 es adding later occurring
the causal No 51 7 ey 3 6 4 predictors and so on.
pathway to CP. Cerebral palsy (CP), However, it is not
— — assessed through a very clear which

Preterm 49 6l 4 46 neurological examination variables were

Study dates labour 9 and an assessment for included in the early,
L L] the Gross Motor later, and late
2002-2004, 23 Function Classification ostnatal epochs.
follow-up at 24 PPROM | 48)| 6| 4 0 System (GMFCS) to P P
months assess the severity of Overall quality:
corrected age. Pre- ] ] the motor disability moderate
Initiator of lamosill 62 5[ 1 13 related to CP.
preterm eclampsi 7 Neurological

Source of delivery examination was
funding — —_— performed by persons

Abruptio 55 3l 3 11 who received formal
Supported by a n 3 instruction and studied a
cooperative manual, a data collection
agreement with Cx ] ] form, and an
the National insufficie|| 45/ 15 5 55 instructional CD
Institute of ncy designed to minimise
Neurological examiner variability.
Diseases and — — Topographic diagnosis
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e These are row percents, calculated

separately for CP phenotype and severity

(GMFCS).
e Cx, cervical; GMFCS, Gross Motor

Classification System; pPROM, preterm
prelabour rupture of fetal membranes.

Length of follow-up

24 months' corrected
age.

Study details Participants Risk factors Methods Outcomes and results | Comments
Stroke and Fetal ] [ ] of CP was based on
Mental indicatio || 58 all2ll o ol| 43 algorithm using these
Retardation and n data. CP classifications:
Developmental quadriparesis
Disabilities — — diparesis
Research Center 23-24 76 13|/ 8|| 3 10 21 hemiparesis
grant from the 1
Natior)al Institute Gestational L L o
(a)rf1 g)hlld Health age 25 26 54 5[0 2 4 42 Statistical methods
Development. (weeks) Time-oriented multiple
Thrasher 1 ] 35 logistic regression to
Research Fund. 27 33 3/ 3 1 3 > study the association
National between BPD and CP,
Institutes of L — where risk factors were
Heart, Lung, and less than|| - 5/l ol 2 sll 19 ordered in a temporal
Blood. -1 7 pattern, the earliest
L L occurring predictors
i i ] ] were entered first and
51220\’:3 91100 |54 S5 2 4 33 the ones that were
significant, were then
— — included in the later
>0 41 711 3 2 6 46 model. This was done
1 because BPD is a
|| | postnatal phenomenon
Maximum 53 64 3 19 55 10 and can be influenced by
N 6 7 47 antepartum factors.
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in ventilator-dependent
infants. Occassionally

Study details Participants Risk factors Methods Outcomes and results | Comments

Inclusion criteria

Infants born before 28 weeks of gestation in 1 of the

14 participating centers (within the Extremely Low

Gestational Age Newborns ELGAN study) during

2002-2004.

Infants whose respiratory status at 36 weeks

postmenstrual age was known and who survived to 24

months post-term equivalent and had a complete

neurological exam.

Exclusion criteria

None reported.
Refld Sample size Risk factors Setting Outcome(s) at age Limitations
337012 n=346 children fitting inclusion criteria Postnatal exposure to | Four different level-llI Outcomes assessed |Based on the NICE

n=298 survived until 5-year follow-up corticosteroids. neonatal units in the at 5 years of corrected | manual 2014
Full citation n=280 with follow-up data (94% of the ones state of Victoria, age: checklist for

survived) Australia. ORs (95% CI) for the prognostic studies
Victorian Infant, |(n=98 with postnatal corticosteroid exposure, n=200 following outcomes: and QUIPS.
Collaborative,  |without postnatal corticosteroid exposure) Cerebral palsy (CP) Participants: modera
Postnatal Method(s) of No postnatal te risk of bias
corticosteroids measurement for risk | corticosteroids: No description of the
and Characteristics factor(s) reference source population or
sensorineural Postnatal the baseline sample
outcome at 5 ] 1INo Postnatal corticosteroid | corticosteroids: 7.8 (2.9-| (only the sample
years of age, Corticosteroi corticosteroi ||p exposure, 21.0) followed-up).
Journal of ds ds dexamethasone was Model adjusted for PVL | Attrition:
Paediatrics & prescribednon-randomly |and grade 3-4 moderate risk of bias
Child Health, 36, - at the discretion of the cerebroventricular 94% of the ones who
256-61,2000 | |9estational age <0.000 attending physicians at | haemorrhage (the only |survived to follow-up

in weeks, mean |25.5 (1.3)  |127.3(1.9) | any of the level-lll units | potential confounders  |time were followed-

Countrylies (SD) in Victoria to treat that were significantin |up. But 80.9% of the
where the respiratory insufficiency |univariate analysis). ones who fitted the

inclusion criteria
survived and were
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None reported.

score assessed by
Wechsler Preschool and
Primary Scale of
Intelligence - Revised

Study details Participants Risk factors Methods Outcomes and results | Comments
study was Birth weight in other corticosteroids, Moderate or followed up. The
carried out grams, mean 797 (147) 932 (149) <0.000 such as hydrocortisone, |severe sensorineural possible differences
(SD) 1 were given. No impairment in characteristics of
Australia predetermined protocols | No postnatal the ones included
- were followed. corticosteroids: and the ones lost to
Singleton, % 63.3 725 ns Dexamethasone was not | reference follow-up not
Study type prescribed postnatally to | Postnatal reported.
Antenatal any infants before the corticosteroids: 3.2 (1.6-| Prognostic factor
Cobhort study corticosteroid  ||74.5 72.0 ns first week of life. 6.4) measurement: low
therapy, % Model adjusted for risk of bias
ruptured membranes The type, dose and
Aim of the Membrane Outcome(s) >24h, cystic PVL, timing of postnatal
study o |123.5 215 ns ascertainment/measur |surgery during the corticosteroid therapy
rupture >24h, % . gL .
es primary hospitalization | might vary between
To determine the (only potential participants but since
association Non-vertex 53 1 435 ns Asssessed by a confounders that were |the risk factor is
between presentation, % ||~ ' pediatrician (CP, significant in univariate |postnatal exposure to
corticosteroid blindness, deafness) and | analysis). corticosteroids that
therapy given CS. % 255 445 <0.01 a pscyhologist (1Q score) should not matter.
postnatally and ’ masked for perinatal Outcome
sensoneural details includin measurement:
outcome in Male, % 61.2 39.5 <0.001 exposure to pogtnatal high risk of bias
childhood. corticosteroid exposure. For most children IQ
Intermittent Cerebral palsy (CP), not score was assessed
positie pressure ||100 88.5 <0.001 defined using WPPSI-R but
Study dates ventilation, % Moderate to severe for some (when
19911902 sensineural impairment: WPPSI-R was not
- , Severe sensorineural available) it was
follow-up at 5 Shurfactar:/t 66.3 27.0 :O'OOO impairment, composite assessed) using other
years of therapy, % outcome, defined as psychological test,
corrected age. having 1 or more of the however, these test
Patent ductus |- 4 440 <0.000 following: were not described or
arteriosus, % ’ ’ 1 bilateral blindness named. Children
Sour_ce of CP with the child unlikely unable to be
funding . <0.000 ever to walk assessed by any of
Air leak, % 53.1 16.5 ' IQ score <-3SD, IQ these tests were

given a stardardized
1Q score of4SD. 12
children (out of 298)
were not assessed at
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Inclusion criteria

Liveborn infants with either birth weight <1000 g or
with gestational age <28 weeks born in the state of
Victoria (Australia) during 1991 and 1992 who survived
the first week of of life.

WPPSI-R was
unavailable (not
specified). Children
unable to complete
psychological tests
because of presumed
severe intellectual
impairment were

Study details Participants Risk factors Methods Outcomes and results | Comments
< WPPSI-R) or other 5 years, but 11 of
BPD, % 99.0 39.5 10'000 E)sychologi)cal test when thc)a/m were fully
WPPSI-R was assessed at 2 years
unavailable (not and 1 was fully
Grade 3 or 4 specified). Children assessed at 7 years,
cerebroventricul unable to complete it was assumed that
ar 9.3 4.5 ns psychological tests the outcomes would
t]/aemorrhage, because of presumed have been similar for
° severe intellectual the children at 5
impairment were years so they were
Cystic PVL, % [|10.4 4.2 ns assigned a standardised included in the study.
IQ score of -4SD. Confounders: low
NEC. % 102 80 ns Modgrate sensorinegral risk o_f bias
impairment, composite A variety of
- outcome, defined as appropriate potential
Sgrgery In <0.000 having 1 or more of the confounders were
primary 44.9 16.5 . following: considered and
hospital, % bilateral sensorinerual added to the final
deafness requiring models if significant in
Assisted hearing aids univariate analysis.
ventilation in <0. CP in children not Analysis and
dZys,am%dian 43.5 (31-53) ||17 (4-28) 10 000 walking at 5 years but reporting: moderate
(IQR) expected to walk or risk of bias
those alking with Statistical methods
- difficulty at 5 years seem appropriate.
02 n days, 94 (58-118) ||33 (5-64) <0.000 IQ score from -3SD to <- However, results for
median (IQR) 1 2SD, 1Q score assessed the multiple logistic
by Wechsler Preschool regression model are
Inspired % of <0.000 and Primary Scale of not fully reported for
02 at 28 days, |[37 (30-49) |25 (21-30) . Intelligence - Revised all outcomes that they
median (IQR) (WPPSI-R) or other considered. Only
psychological test when results for CP and

moderate to severe
sensorineural
impairment are
reported although
according to
methods, they also
looked at blindness,
hearing impairment
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

Exclusion criteria

None reported.

assigned a standardised
IQ score of -4SD.

Statistical methods

Forward conditional
logistic regression for
dichotomous variables.
Potential confouders
tested in univariate
analyses (and added to
the multiple logistic
regression model if
significant in univariate
analysis): gestational
age, birth weight,
singleton, antenatal
corticosteroid therapy,
membrane rupture >24h,
non-vertex presentation,
caesarean section, male,
intermittent positive
pressure ventilation,
surfactant therapy,
patent ductus
arteriousus, air leak,
BPD, grade 3 and 4
cerebreventricular
haemorrhage, cyctic
PVL, NEC, surgery in
primary hospitalization,
assisted ventilation, days
of 02, inspired % 02 at
28 days.

Length of follow-up

and mild, moderate
and severe
sensorineural
impairment
(separately).
Overall quality:
moderate
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prevalence of
cerebral palsy
among very
preterm infants:
a population-
based study,
Pediatrics, 118,
e1621-e1626,
2006

Countrylies
where the
study was
carried out

Canada

Study type

weeks' gestational age, including all delivery room
deaths, and born to mothers who were resident of
Nova Scotia, Canada between 1 Jan 1993 and 31 Dec
2002.

Exclusion criteria

None reported, see inclusion criteria.

Data on the neonatal risk
factors were obtained
from the Perinatal
Follow-up Program
database where details
about maternal illnesses
and procedures,
newborn illnesses and
procedures, and
demographic information
were entered.

Antenatal corticosteroids
Postnatal
dexamethasone use
Intraventricular
haemorrhage (IVH)
grades 3 and 4

No postantal
dexamethasone use:
reference

Postnatal
dexamethasone use:
AOR 2.245 (95% CI
1.244.06)

No IVH grade 3 and
4:reference

IVH grade 3 and 4:
AOR 7.78 (95% CI
3.43-18.34)

The final model
included the following
variables: gestational
age <28 weeks vs >28

Study details Participants Risk factors Methods Outcomes and results | Comments

5 years of corrected age,

apart from 11 children

who were assessed at 2

years and 1 who was

assessed at 7 years.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
322383 n=672 Neonatal risk factors: All liveborn very preterm | Outcomes assessed |Based on the NICE

Antenatal children in Nova Scotia, |at 0,4, 8,12,18,and |manual 2014
Full citation corticosteroids data from the Perinatal |24 months' corrected |checklistfor
Characteristics Postnatal Follow-up Program gestational age: prognostic studies

Vincer,M.J., dexamethasone use database. Cerebral palsy and QUIPS.
Allen,A.C., Not described. Intraventricular No antenatal Participants: modera
Joseph,K.S., haemorrhage (IVH) corticosteroids: te risk of bias
Stinson,D.A,, grades 3 and 4 Method(s) of reference The characteristics of
Scott,H., Inclusion criteria measurement for risk | Antenatal the participants are
Wood,E., factor(s) corticosteroids: AOR not described.
Increasing Liveborn very preterm infants who were 24 to 30 0.53 (95% CI 0.27-1.00) | Attrition: moderate

risk of bias

Out of the 672 infants
included in the study,

there were 111

deaths and 21 were
lost to follow-up for
other reasons, i.e.

follow-rate was
80.4%. The

characteristics of the
ones lost to follow-up
are not described or

compared with the

ones included.

Prognostic factor
measurement: mode

rate risk of bias

Risk factors were not
described in details
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investigate
recent temporal
changes in the
prevalence of
cerebral palsy in
a population-
based cohort of
very preterm
infant who were
24 to 30 weeks
of gestational
age.

Study dates

1993-2002,
follow-up at 24
months
corrected age.

Source of
funding

Peter Lougheed
New Investigator
award from the
Canadian
Institutes of

evaluated by a
neonatologist or
developmental
paediatrician who
performed a general
physical and
neurodevelopmental
examination at 0, 4, 8,
12, 18, and 24 months'
corrected gestational
age. Children who
received a diagnosis of
were suspected of
having CP were
examined by a paediatric
neurologist to confirm or
exclude the diagnosis.
CP was defined as a
disorder of control of
movement or posture
secondary to a
nonprogressive brain
lesion.

Statistical methods

Logistic regression,
adjusting for covariables
that were included in the
model through a

Study details Participants Risk factors Methods Outcomes and results | Comments
Population- Outcome(s) weeks to 30 weeks; nor their ways of
based cohort ascertainment/measur |postnatal diagnosis or
study. es dexamethasone use; measurement were
patent ductus artriosus; |described.
Cerebral palsy (CP), to | severe hyaline Outcome
Aim of the identify CP, all surviving | membrane disease; measurement: low
study infants were enrolled in | resuscitation in the risk of bias
the Perinatal Follow-up |delivery room; IVH Confounding: low
To examine and Program and were grades 3 and 4; risk of bias

antenatal corticosteroid
use. Other variables
that were considered
and tested for in the
stepwise backward
manner were: Maternal
age at delivery;
maternal substance
use; pregnancy-induced
hypertension;
chlorioamnionitis;
funisitis;
oligohydramnios;
polyhydramnios;
multiple birth; major
anomaly; hydrops
fetalis; SGA; maternal
analgesic use; maternal
anaesthetics; premature
rupture of membranes;
birth depression, 5-min
Apgar score;
cardiopulmonary
resuscitation;
indomethacin use;
hypernatremia,
hyponetremia;
unconjugated bilirubin;
hypoglycemia; gender
of the infant.

Analysis and
reporting: low risk of
bias

Overall quality:
moderate
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Study details Participants Risk factors Methods Outcomes and results | Comments
Health stepwise backward
Research. elimination process.

Length of follow-up

Up to 24 months'

corrected age.
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
412062 n=1151 Neonatal risk factors: 12 centres of Based on the NICE

Intraventricular the National Institute of |Outcomes assessed |manual 2014
Full citation haemorrhage (IVH) or | Child Health and Human |at 18-22 months’ checklist for
Characteristics periventricular Development Neonatal |corrected age: prognostic studies

Vohr, B. R, leukomalacia (PVL) Research Network. Logistic regression and QUIPS.
Wright, L. L., Demographic characteristics of the cohort eviuated at | grade I1I-1V analysis, maternal and | Participants: low risk
Dusick, A. M., 18-22 months corrected age Postnatal steroids neonatal risk factors |of bias
Mele, L., Verter, |Less than high school graduate (%): 28 Chronic lung disease Method(s) of that are known to be | Attrition: moderate
J., Steichen, J. |Infant not living with biologic mother (%): 13 (i.e. bronchopulmonary |measurement for risk |associated with risk of bias
J., Simon, N. P., |Not married (%): 49 dysplasia BPD, factor(s) increased Out of 1527 infants
Wilson, D. C., Age <=19y (%): 18 received oxygen at 36 neurodevelopmental |who were initially
Broyles, S., Income <$20,000 (%): 57 weeks) Participating centres outcome were entered |included in the study,
Bauer, C.R., Meidcaid (%): 65 Antenatal steroids collected pregnancy and |into the models but 3% died 21% were
Delaney-Black, |Race black (%): 51 Early-onset sepsis delivery data. Neonatal | not reported which otherwise lost to
V., Yolton, K. A., | Race white (%): 35 Late-onset sepsis outcome data were ones. follow-up before 18-
Fleisher, B. E., |Race Hispanic (%): 12 Necrotizing enterocolitis | assessed at 129 days Disorders: 22 months' corrected
Papile, L. A., Race other (%): 2 (NEC) after birth, at discharge |CP age.
Kaplan, M. D., |Primary language English (%): 88 from neonatal units or Neonatal risk factors: Prognostic factor
Neurodevelopm |Primary language Spanish: (%):9 Social/maternal/environ |death, whichever came | IVH/PVL grade llIlV: | measurement: mode
ental and Primary language other (%): 3 mental risk factors: first. All data were OR 3.05 (95% CI 2.03- |rate risk of bias
functional Parent less than high | abstracted from hospital |4.57) Not explained how
outcomes of school graduate records by trained study |NEC: OR 2.01 (95% Cl |the all risk factors
extremely low coordinators. 1.05-3.73) were measured or
birth weight Inclusion criteria Biological risk factors: | Neonatal risk factors: defined.
infants in the Small for gestational Intraventricular Maternal and neonatal |Outcome
National Institute | Live-born infant with birth weight 401-1000 g born age (SGA) haemorrhage (IVH) or  |risk factors that are measurement: mode
of Child Health | between Jan 1993 and Dec 1994 who were admitted | Race, white periventricular known to be associated | rate risk of bias
and Human to level Il units in any of the 12 centres of the National |Sex, boy with increased
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Study details Participants Risk factors Methods Outcomes and results | Comments

Development Institute of Child Health and Human Development leukomalacia (PVL) neurodevelopmental Not clear how
Neonatal Neonatal Research Network. grade IV outcome were entered | problems outcomes
Research Postnatal steroids, any |into the model but not | (no independent

Network, 1993-
1994, Pediatrics, | Exclusion criteria

doses or courses of
steroids for chronic lung

reported which ones. feeding, no

independent walking)

105, 1216-1226, disease MDI <70 outcomes were
2000 Children who died before admission to the nursery Chronic lung disease Neonatal risk factors: assessed.

units, children who died before follow-up. (i.e. bronchopulmonary | IVH/PVL grade lll4V: | Confounders: high
Countrylies dysplasia BPD, received | Significantly increased |risk of bias
where the oxygen at 36 weeks) odds, OR (95% CI) not |They report that the
study was Antenatal steroids, reported numerically, logistic regression
carried out indicates beta- only on a forest plot models adjusted for

different maternal and
demographic
variables but do not
specify which ones.

methasone (2 doses, 12
and 24 hours apart) or
dexamethasone (4
doses, 6 hours apart).

Figure 1)

Postnatal steroids:
Significantly increased
odds, OR (95% CI) not

United States

and functional
outcomes of
1551 extremely
low birth weight
(401-1000 g)
survivors cared
forin the 12
participating
centers of the
National Institute
of Child Health

Parent less than high
school graduate

Biological risk factors:
Small for gestational age
(SGA)

Race, white

Sex, boy

forest plot Figure 1)
Early-onset sepsis: Not
significant, OR (95% Cl)
not reported
numerically, only on a
forest plot Figure 1)
Late-onset sepsis: Not
significant, OR (95% ClI)
not reported
numerically, only on a
forest plot Figure 1)

Study type Early-onset sepsis, reported numerically, Analysis and
positive blood culture only on a forest plot reporting: moderate
Multicentre result within the first 72h. | Figure 1) risk of bias
cohort study Late-onset sepsis, Chronic lung disease ORs (95% ClI) are not
positive blood culture (i.e. BPD): Significantly |reported numerically,
result >72h obtained in  |increased odds, OR only on forest plots
Aim of the the presence of clinical [(95% Cl) not reported | for many outcomes.
study signs of septicaemia. numerically, only on a
Necrotizing enterocolitis |forest plot Figure 1) Overall quality: low
To report the (NEC) Antenatal steroids: Not
neurodevelopme significant, OR (95% ClI)
ntal, Social/maternal/environ | not reported
neurosensory, mental risk factors: numerically, only on a
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Network and to
identify medical,
social and
environmental
factors
associated with

Study dates

1993-1994, ,
follow-up at 18-
22 months
corrected age.

Source of
funding

Grants source
not reported

these outcomes.

Disorders:

Cerebral palsy (CP),
defined as a
nonpregressive central
nervous system disorder
characterized by
abnormal muscle tone in
at least 1 extremity and
abnormal control of
movement and posture.
Neurologic examinations
based on the Amiel-
Tison neurologic
assessment performed
by crtified, masked
developmentalists who
had been trained on
reliability in the
examination procedure
in a 2-day, hands-on
workshop on neurologic
assessment.

Mental development
index (MDI) <70,
assessed by Bayley
Scales of Infant
Development-Il (BSID-II)
Psychomotor
development index (PDI)
<70, assessed by Bayley
Scales of Infant
Development-Il (BSID-II)
Problems:

No independent feeding,
not clear how

assessed but they report

Figure 1)

Biological risk factors:
Sex, male (vs female):
Significantly increased
odds, OR (95% CI) not
reported numerically,
only on a forest plot
Figure 1)

SGA: Not significant,
OR (95% CI) not
reported numerically,
only on a forest plot
Figure 1)

Race white (vs.
Black??): Significantly
decreased odds, OR
(95% ClI) not reported
numerically, only on a
forest plot Figure 1)

Social/maternal/environ
mental risk factors:
Parent less than high
school graduate:
Significantly increased
odds, OR (95% ClI) not
reported numerically,
only on a forest plot
Figure 1)

PDI <70

Neonatal risk factors:
IVH/PVL grade Ill-IV:
Significantly increased
odds, OR (95% CI) not

Study details Participants Risk factors Methods Outcomes and results | Comments
and Human Outcome(s) NEC: Not significant,

Development ascertainment/measur |OR (95% Cl) not

Neonatal es reported numerically,

Research only on a forest plot
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

that a basic, functional,
gross motor skills were
assessed derived from
the work of Russell et al.
and Palisano et al.

No independent walking,
not clear how assessed
but they report that a
basic, functional, gross
motor skills were
assessed derived from
the work of Russell et al.
and Palisano et al.

Statistical methods

Logistic regressions
were used to identify
associations among
biologic, social,
demographic factors and
the major neurologic,
developmental and
functional outcomes.
Maternal and neonatal
risk factors that are
known to be associated
with increased
neurodevelopmental
outcome were entered
into the model.

Length of follow-up

18-22 months corrected
age.

reported numerically,
only on a forest plot
Figure 2)

Postnatal steroids:
Significantly increased
odds, OR (95% CI) not
reported numerically,
only on a forest plot
Figure 2)

NEC: Significantly
increased odds, OR
(95% ClI) not reported
numerically, only on a
forest plot Figure 2)
CLD (i.e. BPD):
Significantly increased
odds, OR (95% CI) not
reported numerically,
only on a forest plot
Figure 2)

Late-onset sepsis: Not
significant, OR (95% Cl)
not reported
numerically, only on a
forest plot Figure 2)
Early-onset sepsis: Not
significant, OR (95% Cl)
not reported
numerically, only on a
forest plot Figure 2)
Antenatal steroids: Not
significant, OR (95% Cl)
not reported
numerically, only on a
forest plot Figure 2)

Biological risk factors:
sex, male (vs female):
Not significant, OR

(95% ClI) not reported
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

numerically, only on a
forest plot Figure 2)
SGA: Not significant,
OR (95% ClI) not
reported numerically,
only on a forest plot
Figure 2)

Race white (vs
black??): Not
significant, OR (95% ClI)
not reported
numerically, only on a
forest plot Figure 2)

Social/maternal/environ
mental risk factors:
Parent less than high
school graduate: Not
significant, OR (95% ClI)
not reported
numerically, only on a
forest plot Figure 2)

Problems:

No independent walking
Neonatal risk factors:
IVH/PVL grade llI-V:
Significantly increased
odds, OR (95% ClI) not
reported numerically,
only on a forest plot
Figure 3)

Postnatal steroids:
Significantly increased
odds, OR (95% CI) not
reported numerically,
only on a forest plot
Figure 3)

NEC: Not significant,
OR (95% ClI) not
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

reported numerically,
only on a forest plot
Figure 3)

CLD (i.e. BPD):
Significantly increased
odds, OR (95% CI) not
reported numerically,
only on a forest plot
Figure 3)

Late-onset sepsis: Not
significant, OR (95% ClI)
not reported
numerically, only on a
forest plot Figure 3)
Early-onset sepsis: Not
significant, OR (95% ClI)
not reported
numerically, only on a
forest plot Figure 3)
Antenatal steroids: Not
significant, OR (95% ClI)
not reported
numerically, only on a
forest plot Figure 3)

Biological risk factors:
sex, male (vs female):
Not significant, OR
(95% Cl) not reported
numerically, only on a
forest plot Figure 3)
SGA: Not significant,
OR (95% ClI) not
reported numerically,
only on a forest plot
Figure 3

Race white (vs
black??): Not
significant, OR (95% ClI)
not reported
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

numerically, only on a
forest plot Figure 3)

Social/maternal/environ
mental risk factors:
Parent less than high
school graduate: Not
significant, OR (95% ClI)
not reported
numerically, only on a
forest plot Figure 3)

No independent feeding

Neonatal risk factors:
IVH/PVL grade llI-IV:
Significantly increased
odds, OR (95% CI) not

reported numerically,
only on a forest plot
Figure 4)

Postnatal steroids: Not
significant, OR (95% ClI)
not reported
numerically, only on a
forest plot Figure 4)
NEC: Not significant,
OR (95% ClI) not
reported numerically,
only on a forest plot
Figure 4)

CLD (i.e. BPD):
Significantly increased
odds, OR (95% ClI) not
reported numerically,
only on a forest plot
Figure 4)

Late-onset sepsis: Not
significant, OR (95% ClI)
not reported
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

numerically, only on a
forest plot Figure 4)
Early-onset sepsis: Not
significant, OR (95% Cl)
not reported
numerically, only on a
forest plot Figure 4)
Antenatal steroids: Not
significant, OR (95% ClI)
not reported
numerically, only on a
forest plot Figure
4)Biological risk factors:

Biological risk factors:
sex, male (vs female):
Not significant, OR
(95% CI) not reported
numerically, only on a
forest plot Figure 4)
SGA: Not significant,
OR (95% CI) not
reported numerically,
only on a forest plot
Figure 4)

Race white (vs
black??): Not
significant, OR (95% Cl)
not reported
numerically, only on a
forest plot Figure 4)

Social/maternal/environ
mental risk factors:
Parent less than high
school graduate: Not
significant, OR (95% ClI)
not reported
numerically, only on a
forest plot Figure 4)
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ental outcomes
of extremely low
birth weight
infants <32
weeks' gestation
between 1993
and 1998,
Pediatrics, 116,
635-643, 2005

Countrylies
where the
study was
carried out

United States

Study type

A multicentre
cohort study

Characteristics

1993-94 1995-96 1997-98
22-26(27-32|[22-26||27-32 ||22-26||27-32
week |(week ||week [|week ||week |jweek
s s s s s s
Evaluated
at 18 mo, ||665 |[444 |[716 ||538 {910 (/512
n
White, % ||33.8 ||35.6 [|32.4 (|38.3 |[37.1 ||46.2
Maternal
age <19 |([14.6 |[104 |11.6 [|[11.7 [|[11.5 ||11.1
Y, %

Method(s) of
measurement for risk
factor(s)

Perinatal data collected
prospectively by study
nurses using standard
registry forms.
Definitions of risk factors
or measurements of
them are not described
in the publication, they
refer to other studies
which cannot be
accessed.
Periventricular
leucomalasia (PVL), not
described

Grade 34 IVH, not
described

Postnatal steroids, not
described

Broncho pulmonary
dysplasia (BPD), 02
requirement at 36 weeks

Study details Participants Risk factors Methods Outcomes and results | Comments
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
317215 n=7398 infants fit the inclusion criteria Periventricular Using data collected Outcomes assessed |Based onthe NICE
n=4761 infants survived until discharge or 120 days leucomalasia (PVL) from 12 different centers | at 18-22 months of manual 2014
Full citation n=124 post-discharge deaths Grade 34 IVH of the National Institute | corrected age: checklist for
n=858 infants lost to follow-up Postnatal steroids of Child Health and Variables included in prognostic studies
Vohr,B.R,, n=118 infants with incomplete follow-up data Broncho pulmonary Human Development the model: epoch; and QUIPS.
Wright,L.L., n=3785 infants included in analysis (51% of the dysplasia (BPD) Neonatal Research gestational age group; |Participants: modera
Poole,W K., original sample, 79.5% of the ones who survived up to |Sepsis Network in the US. birth weight; gender; te risk of bias
McDonald,S.A., |discharge or 120 days) Antenatal steroids small for gestational No description of
Neurodevelopm age; multiple births; baseline sample

surfactant; grades 3 to
4 IVH; PVL,; sepsis;
oxygen requirement at
36 weeks; white vs.
non-white race; outborn
vs. inborn status
ceasarean section vs.
vaginal delivery;
maternal education <12
years vs. >=12 years;
private health insurance
vs. public; conventional
ventiolation vs. none;
adjusted age at the time
of assessment; centre;
and the 4 interventions
of interest: antenatal
steroids (yes, no), high-
frequency ventilation vs.
none; days to regain
birth weight, and
postnatal steroids (yes,
no).

characteristics (only
of the ones who were
followed-up).
Attrition: moderate
risk of bias

Almost half (49%) of
original sample were
lost to follow-up, of
the ones surviving to
discharge 20.5%
were lost to follow-up.
These infants (the
20.5%) were more
often outborn, had
had less prenatal
care, had received
less antenatal
steroids, had had less
surfactant use, they
had higher birth
weight, less chronic
lung disease, lower
percentage of
multiple birth, fewer
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that outcomes
would improvae

(BSID-II) or a gross

Study details Participants Risk factors Methods Outcomes and results | Comments
Aim of the Maternal Sepsis, not described Moderate to severe days at the hospital,
study education [34.4 |26.6 [27.2 [23.3 |128.7 |[24.0 Antenatal steroids, not | cerebral palsy (CP) fewer postnatal
<12y, % described No PVL.: reference steroids and fewer
This study PVL: AOR 105 (7.2- days on a ventilator.
evaluated the — 15.2) Prognostic factor
impact of Medicaid. |63 8 |l63.7 |65.3 (555 [58.8 |51.6 measurement:
changes in % Outcome(s) No grade 34 IVH: moderate risk of bias
perinatal ascertainment/measur |reference Poor description of
management of | |Outborn, 131 117 116 91 8.6 es Grade 34 IVH: risk factors or their
neurodevelopme | (% ) ) 7.6 ) ) Significantly increased |measurements, the
ntal impairment Moderate to severe odds, AOR and 95% CI | publication refers to
at 18 to 22 cerebral palsy (CP), not reported in other publications
months' Ceasarea defined as a b Vi ith d it
n section, (|[41.6 [|68.8 [46.0 ||73.9 |50.7 ||73.0 . numbers, only in a with more description
corrected age of % nonprogressive central | forest plot (Fig 1). (cannot be
low gestation nervous system disorder accessed).
(22-26 weeks) characterized by No postnatal steroids: |Outcome
and higher Birth abnormal muscle tone in | reference measurement: high r
gestation (27-32 | |weight,  |752.6(1858.4 |750.41857.7 | 744.9 1860.2 at least 1 extremity and | Postnatal steroids: AOR |isk of bias
weeks) mean g abnormal control of 2.02 (1.40-2.92) MDI and PDI
extremely low movement or posture. assessed through
birth weight SGA, % |41 |[38.1 |[3.3 |[37.2 |47 [35.3 Moderate to severe CP | No BPD: reference either BSID-lI or
infants (401- included children who BPD: Significantly "neurologic
1000 g birth were nonambulatory or  |increased odds, AOR | examination and
weight) who SO‘/‘rfaCta”t 75.8 |l62.6 [79.9 |[68.2 |84.9 |j67.8 required an assistance | and 95% Cl not gross motor
were cared forin||* 7° device for ambulation. reported in numbers assessment", thus,
the National Mental Development only in a forest plot (Fig | not the same for all
Institute of Child | |IVH Index (MDI) <70, 1). the participants.
Health and grades 3- ||28.0 (|[14.0 |[28.4 ||12.9 ||17.2 ||9.5 assessed through Analysis and
HUman 4, % Bayley Scales of Infant No Sepsis: reference |reporting: moderate
Development Development Il (BSID-II) | Sepsis: Not significant, |risk of bias
Neonatal o or a neurologic AOR and 95% CI not Statistical methods
Research PVL,% 7.3 |52 (88 (7.0 (6.2 )47 examination (not reported, only in a seem appropriate,
Network during 3 defined). forest plot (Fig 1). however, reporting of
epochs (1993- | |02at36 |,- 7 |lago |l519 (1338 |l54.3 345 Psychomotor exact effect estimates
1994, 1995- weeks, % || ' ' ' ' ' Development Index No antenatal steroids: |is limited.
1996, and 1997- (PDI) <70, assessed reference Overall quality:
1998). It was through Bayley Scales of | Antenatal steroids: AOR | moderate
hypothesized Infant Development II 0.66 (0.47-0.92)

PDI <70
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Agreements HD
27904, Brown
University; U10
HD27856,
Indiana
University; U10
HD27853,
Cincinnati
University; U10
HD27851,
Emory
University; U10
HD21364, Case
Western
University; U10
HD21373,
University of
Texas-
Houston; U10

Inclusion criteria

Infants born prematurely at 22-32 weeks of gestation
with an extremely low birth weight (401-1000 g) who
were being cared for in 1 of the 12 centres of the

National Institute of Child Health and Human
Development Neonatal Research Network during

1993-1998. Deaths in the delivery room were included.

Exclusion criteria

None reported.

gestational age group;
birth weight; gender;
small for gestational age;
multiple births;
surfactant; grades 3 to 4
IVH; PVL; sepsis;
oxygen requirement at
36 weeks; white vs. non-
white race; outborn vs.
inborn status ceasarean
section vs. vaginal
delivery; maternal
education <12 years vs.
>=12 years; private
health insurance vs.
public; conventional
ventiolation vs. none;
adjusted age at the time
of assessment; centre;

1.99 (1.56-2.55)

No BPD: reference
BPD: Significantly
increased odds, AOR
and 95% ClI not
reported in numbers
only in a forest plot (Fig
2).

No sepsis: reference
Sepsis: Not significant,
AOR and 95% CI not
reported, only in a
forest plot (Fig 2).

No antenatal steroids:
reference

Study details Participants Risk factors Methods Outcomes and results | Comments
over the 3 Days on motor assessment (not | No PVL: reference
epochs. ventilator, (|36.6 |[16.5 (34.7 |15.7 |35.2 |14.5 defined). PVL: Significantly
mean Neurodevelopmental increased odds, AOR
impairment (NDI), and 95% CI not
Study dates - defined as the presence |reported in numbers
Sepsis, %148.0 |31.1 145.1 1129.4 434 128.1 of any of the following:  |only in a forest plot (Fig
1993-1998, moderate to severe CP | 2).
follow-up at 18 | |Multiple hearing loss requiring
to 22 months of | |births, % 18.3 1209 |117.2 119.1 1124.0 1256 bilateral amplification No grade 34
corrected age. bilateral blindness (not | IVH: reference
sened A
. < . Significantly
Source of rr:]o:;)r:tal, 114.4(|86.0 ||109.8((83.30|/108.7 ||77.7 PDI <70 increased odds, AOR
funding and 95% CI not
reported in numbers
National Institute | |Coorected Statistical methods only in a forest plot (Fig
of Child Health | |age, 194 (19.6 ||19.3 [[19.4 |19.6 [|19.9 2).
and Human months Multiple logistic
Development regression. No postnatal steroids:
through Variables included in the |reference
Cooprative model: epoch; Postnatal steroids: AOR
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

HD21397, Miami
University; U10
HD21385,
Wayne State
University; U10
HD21415,
University of
Tennessee; U10
HD27880,
Stanford
University; U10
HD27881,
University of
New

Mexico; U10
HD27871, Yale
University,

and UO1
HD36790, RTI
International.

and the 4 interventions
of interest: antenatal
steroids (yes, no), high-
frequency ventilation vs.
none; days to regain
birth weight, and
postnatal steroids (yes,
no).

Length of follow-up

18-22 months' corrected
age

Antenatal steroids: AOR
0.66 (0.52-0.84)

MDI <70

No PVL: reference
PVL: Significantly
increased odds, AOR
and 95% CI not
reported in numbers
only in a forest plot (Fig
3).

No grade 34 IVH:
reference

Grade 34 IVH:
Significantly increased
odds, AOR and 95% ClI
not reported in numbers
only in a forest plot (Fig
3).

No postnatal steroids:
reference

Postnatal steroids: AOR
1.29 (1.04-1.61)

No BPD: reference
BPD: Significantly
increased odds, AOR
and 95% CI not
reported in numbers
only in a forest plot (Fig
3).

No sepsis: reference
Sepsis: Not significant,
AOR and 95% CI not
reported, only in a
forest plot (Fig 3).
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

No antenatal steroids:
reference

Antenatal steroids: Not
significant, AOR and
95% CI not reported,
only in a forest plot (Fig
3).

Neurodevelopmental
impairment

No PVL: reference
PVL: Significantly
increased odds, AOR
and 95% ClI not
reported in numbers
only in a forest plot (Fig
4).

No grade 34 IVH:
reference

Grade 34

IVH: Significantly
increased odds, AOR
and 95% CI not
reported in numbers
only in a forest plot (Fig
4).

No postnatal steroids:
reference

Postnatal steroids:
Significantly increased
odds, AOR and 95% CI
not reported in numbers
only in a forest plot (Fig
4).

No BPD: reference
BPD: significantly
increased odds, AOR
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Ehrenkranz, R.

for gestational age.

Study details Participants Risk factors Methods Outcomes and results | Comments

and 95% CI not

reported in numbers

only in a forest plot (Fig

4).

No sepsis: reference

Sepsis: Not significant,

AOR and 95% ClI not

reported, only in a

forest plot (Fig 4).

No antenatal steroids:

reference

Antenatal steroids: Not

significant, AOR and

95% CI not reported,

only in a forest plot (Fig

4).
Ref Id Sample size Risk factors Setting Outcome(s) at age Limitations
339682 N= 3041 PVL; Retrospective analysis of | Outcomes assessed Based on the NICE

Non-White; data prospectively at 18-22 manual 2014
Full citation Male; collected at the 15 months Postmenstrua | checklist for
Characteristics Severe IVH; participating centres of |l age, among children |prognostic studies

Walsh, M. C., Late onset sepsis; the National Institute of |born at 25.8 +2.23 and QUIPS.
Morris, B. H., Neonates were born at a weight of 766 + 140 g, 25.8 + | SGA,; Child Health and Human |weeks postmenstrual |Participants:
Wrage, L. A,, 2.2 weeks postemnstrual age; 50.1% male, 43.8% Postnatal steriods; Development Neonatal |age. moderate risk of bias
Vohr, B.R,, African American. Mean maternal age was 26.6 +2.2 |NEC (while on Research Network Mental developmental | (the study is not a
Poole, W. K., years, 52.7% of mothers were married, and 69% had | ventilator); index < 70, Physical |population based
Tyson, J. E., received one or more doses of antenatal NEC (while off developmental index <|study)
Wright, L. L., corticosteriods. 15% of the infants were small ventilator); 70, moderate or
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month
neurodevelopme
ntal outcomes,
Journal of
Pediatrics, 146,
798-804, 2005

Countrylies
where the
study was
carried out

United Kingdom

Study type
Prospective
cohort study

Aim of the
study

scale, psychomotor
scale, and the behavior
rating scale, were
administered by
developmental
specailists trained.
BSID-Il scores of 100

+ 15 represent the
mean + 1 standard
deviation

The neurologic
examination is based on
the Amiel-Tison
neurologic assessment.
Infants were scored as
normal if no
abnormalities were
observed in the
examination.

CP was defined as a
nonprogression central
nervous system disorder
characterized by
abnormal muscle tone in

Study details Participants Risk factors Methods Outcomes and results | Comments

A., Stoll, B. J., Prenatal steriods; Method(s) of severe cerebral palsy, |Attrition: moderate
Fanaroff, A. A., measurement for risk | blindness in both risk of bias.

National Inclusion criteria factor(s) eyes or deafness: OR |20%, those who were
Institutes of (95%ClI) followed were slightly
Child, Health, Not reported PVL: 3.72 (2.52-5.50) |smaller and modestly
Human Non-White: 1.75 (1.45- | more ill than those
Development Outcome(s) 2.11) infants who were not
Neonatal Exclusion criteria ascertainment/measur |Male gender: 1.62 followed.

Research, es (1.35-1.93) Prognostic factor
Network, Not reported Grade llI-IV IVH: 1.30 | measurement: low
Extremely low For the outcome of (1.06-1.69) risk of bias
birthweight Neurodevelopmental Postnatal steriods: Outcome

neonates with impairment: 1.13 (0.91-1.40) measurement: low
protracted The Bayley Scales of Antental steriods: 0.81|risk of bias
ventilation: Infant Development - 11, | (0.65-1.00) Confounders: low
mortality and 18- including the mental -Risk factors were risk of bias

adjusted for each in
the multivariate
regression model,

-SGA; NEC (while on
ventilator); NEC (while
off ventilator) were
not found to be
significantly
associated with the
outcome

Analysis and
reporting: Moderate
risk of bias

Overall quality:
Moderate
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Study details

Participants

Risk factors

Methods

Outcomes and results

Comments

To compare
duration of
ventilation to
mortality and
adverse neuro-
developmental
outcomes
among
extremely low
birth weight
(ELBW: 501-
1000g) infants.

Study dates
1995-1998
Source of
funding

Not reported

at least on extremity with
abnormal control of
movement an