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ABSTRACT
Context: Supplementation of breast milk is difficult
once infants suckle the breast and is often
discontinued at end of hospitalisation and after
discharge. Thus, breastfed preterm infants are
exposed to an increased risk of nutritional deficit with
a possible consequence on neurodevelopmental
outcome.

Objective: To assess the relationship between breast
feeding at time of discharge, weight gain during
hospitalisation and neurodevelopmental outcome.

Design: Observational cohort study.
Setting: Two large, independent population-based
cohorts of very preterm infants: the Loire Infant
Follow-up Team (LIFT) and the EPIPAGE cohorts.

Patients: 2925 very preterm infants alive at discharge.

Main outcome measure: Suboptimal
neurodevelopmental outcome, defined as a score in
the lower tercile, using Age and Stages Questionnaire
at 2 years in LIFT and Kaufman Assessment Battery for
Children Test at 5 years in EPIPAGE. Two propensity
scores for breast feeding at discharge, one for each
cohort, were used to reduce bias.

Results: Breast feeding at time of discharge concerned
only 278/1733 (16%) infants in LIFT and 409/2163
(19%) infants in EPIPAGE cohort. Breast feeding is
significantly associated with an increased risk of losing
one weight Z-score during hospitalisation (LIFT:
n¼1463, adjusted odd ratio (aOR)¼2.51 (95% CI 1.87
to 3.36); EPIPAGE: n¼1417, aOR¼1.55 (95% CI 1.14
to 2.12)) and with a decreased risk for a suboptimal
neurodevelopmental assessment (LIFT: n¼1463,
aOR¼0.63 (95% CI 0.45 to 0.87); EPIPAGE: n¼1441,
aOR¼0.65 (95% CI 0.47 to 0.89) and an increased
chance of having a head circumference Z-score higher
than 0.5 at 2 years in LIFT cohort (n¼1276, aOR¼1.43
(95% CI 1.02 to 2.02)) and at 5 years in EPIPAGE
cohort (n¼1412, aOR¼1.47 (95% CI 1.10 to 1.95)).

Conclusions: The observed better neurodevelopment
in spite of suboptimal initial weight gain could be
termed the ‘apparent breastfeeding paradox’ in very
preterm infants. Regardless of the mechanisms
involved, the current data provide encouragement for
the use of breast feeding in preterm infants.

INTRODUCTION
Breast feeding is universally recommended
for the feeding of term infants.1 Regarding
very preterm infants, <32 weeks of gestation,
exclusive breast feeding is a debated topic
since supplementation is required to ensure
optimal growth during initial hospitalisation
but is difficult once the preterm infant can
suckle the breast.2
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Suboptimal nutrition with insufficient growth during
hospitalisation in neonatal intensive care unit is associ-
ated with later cognitive dysfunction.3 4 In extremely
preterm infants, growth velocity during hospitalisation
exerts a significant, and possibly independent, effect on
neurodevelopment and growth outcomes at 18e22
months of corrected age.3 In preterm infants, follow-up
studies showed that at 7 years of age, preterm infants fed
standard formula demonstrated neurocognitive impair-
ment with a significant reduction in IQ compared with
infants fed with enriched formula.4

Breast feeding with supplementation during initial
hospitalisation improves cognitive outcome at 30 months
of corrected age in extremely preterm infants.5 Human
milk indeed requires nutrient fortification to meet the
protein and mineral needs of the rapidly growing
preterm infant.6 During hospitalisation, as the baby
receives mother’s milk through a gastric tube, it is easy to
use a milk fortifier to maintain adequate growth. Once
the preterm infant can suckle the breast, however, the use
of a milk fortifier is not easy, as it disrupts the routine of
breast feeding. As a consequence, mother milk supple-
mentation is often discontinued at the end of hospital-
isation and hospital discharge, and this discontinuation
exposes the infants to an increased risk of nutritional
deficit.7 Thus, breast feeding at time of discharge could
be associated with less weight gain during neonatal
hospitalisation and during the weeks following discharge.
This is why exclusive breast feeding remains a matter of
debate in preterm infants.
The aim of the current study was to assess the complex

relationship between breast feeding at time of discharge,
weight gain during neonatal hospitalisation and neuro-
development at 2 or 5 years using data from two inde-
pendent large cohorts of very preterm infants of

<33 weeks of gestation covering the late 1990s and mid-
2000s. The secondary objective was assessment of growth
(weight, height, head circumference) at 2 and 5 years.

METHODS
Data source and patients
Date source is constituted of two cohorts: EPIPAGE1 and
LIFT (Loire Infant Follow-up Team)8 cohorts with
recruitment over two distinct periods. EPIPAGE is
a prospective population-based cohort study including
all infants born between 22 and 32 weeks of gestation in
1997 in the maternity wards of nine French regions
accounting for about one-third of all births in France.
Among infants born in 1997, who survived and eligible
for the follow-up (n¼2282), we included all infants
whose status regarding breast feeding at time of
discharge was known (n¼2163). LIFT cohort is a cohort
of infants born in one region (Pays de la Loire, a region
in Western France) and enrolled in the regional follow-
up network. Among surviving very preterm infants with
a gestational age <33 weeks of gestation, born between 1
January 2003 and 30 June 2008 and enrolled in LIFT
cohort (n¼1857), we included all children whose status
regarding breast feeding at time of discharge was known
(n¼1733) (figure 1). Each cohort was registered to the
French CNIL. For EPIPAGE cohort, parents were told
about the study and given written information in the
maternity or neonatal unit, and verbal consent was
provided to the medical team in charge of the study at
recruitment. For LIFT cohort, a written consent was
obtained at enrolment.

Developmental assessment
In the EPIPAGE cohort, the neuropsychological assess-
ment was performed using the Kaufman Assessment

Figure 1 Flow charts.
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Battery for Children (K-ABC) at 5 years of age.9 Neuro-
psychological assessment was performed by trained
psychologists when appropriate for the patient’s condi-
tion and when accepted by the patient. The K-ABC yields
four global test scores. The Mental Processing
Composite (MPC) Scale, which is considered to be
equivalent to IQ, is a global measure of cognitive ability.
This scale is standardised to a mean of 100 (SD 15). An
MPC in the lower tercile (score of <85) was considered
as an index of suboptimal neurodevelopment.
In the LIFT cohort, neurodevelopmental assessment

was performed using Age and Stages Questionnaires
(ASQ),10 a questionnaire completed by parents at
a corrected age of 2 years. This questionnaire includes
five parts, among which three are related to cognitive
development: communication, problem solving and
personal social interactions. The sum of the five partial
scores was calculated, and subject population was split in
three terciles of global ASQ score. Being in the lower
tercile (ASQ score <220) was considered an index of
suboptimal neurodevelopment.

Growth assessment
To assess growth, we used measurements performed at
birth, discharge and 6 months, 2 years and 5 years of
age in EPIPAGE cohort and birth, discharge, 9 months
and 2 years in LIFT cohort. We calculated Z-score by
using LMS method.10a We used reference growth curves
for which LMS parameters have been published for
weight, height and head circumference. For birth
and discharge (up to 41 weeks of postmenstrual age)
measurements, we used Olsen’s preterm infant
growth chart.11 For the few preterm infants discharged
after 41 weeks of postmenstrual age and for follow-up
period measurements, we used WHO growth curves.12

Weight gain during hospitalisation was assessed as the
difference of weight Z-score between discharge and
birth.

Statistical analysis
Means and SDs are reported for continuous variables
and frequencies for categorical variables. ANOVA and c2

or Fisher test if necessary were used to compare infant
characteristics and 5-year outcome between the groups
of infants who were breast fed or formula fed at time of
discharge.
The propensity score method was used to reduce bias

in assessing the relation between breast feeding at
discharge and cognitive outcomes.13 14 The propensity
score is defined as a conditional probability, between
0 and 1, that a subject will be ‘breast fed at discharge’
based on an observed group of covariates. This score is
then used just as if it were the only confounding cova-
riate. Thus, the collection of predictors is collapsed into
a single predictor, which may better adjust covariates
between the groups and reduce bias. Two full non-
parsimonious logistic regression models were developed
to derive a propensity score for breast feeding at

discharge, one for each cohort. These models included
true confounders: variables that are potentially associ-
ated with both mode of feeding and with outcome.15 16

These variables included for the EPIPAGE cohort:
characteristics of the mothers (age, maternal body mass
index,17 level of maternal education, socioeconomic
status, number of children at home), characteristics of
the newborns (gestational age, Z-score of birth weight,
presence of a congenital malformation), characteristics
of pregnancy (antenatal corticosteroids, multiple preg-
nancy, complication of pregnancy), place of birth
(inborn/outborn, region of birth) and characteristics of
neonatal hospitalisation (cranial ultrasound abnormali-
ties, patent ductus arteriosus, necrotising enterocolitis,
neonatal surgery, bronchopulmonary dysplasia defined
by supplemental oxygen requirement at 36 weeks,
duration of mechanical ventilation, length of hospital
stay). Patients with missing data were excluded from
multivariable analysis. For the LIFT cohort, the variables
included in propensity score calculation were similar but
less numerous, including characteristics of the mother,
characteristics of the newborn and neonatal hospital-
isation. The HosmereLemeshow goodness-of-fit test
and the area under the curve were used to assess each
model fit.
First, we studied crude associations between breast

feeding at discharge and suboptimal neurodevelopment
assessment and then the same associations after adjust-
ment for the propensity score, gestational age and
birthweight Z-score. Due to the known relationship
between gestational age, weight gain and suboptimal
development, these variables were included as
confounding factors in the multivariable model even if
they are already included in the calculation of propensity
score, as suggested by other authors.14 We used logistic
regression models for univariate and multivariate anal-
yses.16 We estimated the crude and adjusted OR, and
its 95% CI, of a suboptimal neurodelopmental score,
that is, to be in the lower tercile of MPC (<85) at 5 years
in EPIPAGE cohort or ASQ (< 220) at 2 years corrected
age in LIFT cohort, associated with breast feeding at
discharge. Second, we studied crude associations
between breast feeding and postnatal weight gain during
neonatal hospitalisation and thereafter up to 2 years in
LIFT cohort and 5 years in EPIPAGE cohort. Finally, we
studied the relationship between weight gain during
neonatal hospitalisation and suboptimal neuro-
development assessment. Moreover, we assessed growth
(weight, height, head circumference) at 6 months, 2 and
5 years in EPIPAGE and at 9 months and 2 years in LIFT
cohort. A supplementary propensitydscore matching
analysis was performed comparing matched pairs of
breast fed and not breast fed very preterm infants in
each cohort. Matched pairs were created by their
propensity score, and the outcomes of the two groups
were compared in each cohort. All p values were based
on two-sided tests. All analyses were performed using
SPSS V.15.0 (SPSS Inc.).
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RESULTS
Patients characteristics
The populations enrolled in EPIPAGE (n¼2163)
and LIFT cohorts (n¼1733) were very similar with
a small albeit significant difference in gestational age
(29.962.0 vs 29.862.1 weeks, p¼0.01), birth weight
(13806395 vs 13406396 g, p¼0.01) and postnatal
weight gain (0.9860.79 vs 0.8360.82 loss of weight Z-
score, p¼0.001) but not in length of hospital stay
(60.2631.7 vs 58.7632.2 days, p¼0.13). The proportion
of breastfed infants was a little bit higher in EPIPAGE
cohort (19%) than in LIFT cohort (16%), p¼0.02.
In both cohorts, breast feeding was associated with
some characteristics of the mothers, pregnancy,
newborns and neonatal hospitalisation (table 1). Among
the 2163 children of EPIPAGE cohort, 1753 (81%)
were followed up to 5 years and 1462 (68%) assessed
by trained psychologists. Among the 1733 of LIFT
cohort, 1587 (85%) were followed up to 2 years of
corrected age and we obtained ASQ for 1463 children
(79%).

Propensity score was calculated in each cohort. In
EPIPAGE cohort, it was possible to calculate the
propensity score for 2130 of the 2163 very preterm
infants who were alive at hospital discharge and whose
status regarding breast feeding at time of discharge was
known. The propensity scores ranged from 0.0005 to
0.722. The HosmereLemeshow test was 7.2, p¼0.51. The
receiver operating characteristic (ROC) curve area was
0.7260.01. In LIFT cohort, the propensity score was
calculated for all preterm infants. For each variable, if
necessary, a subgroup with unknown data was consti-
tuted. The propensity scores ranged from 0.007 to 0.747.
The HosmereLemeshow test was 6.2, p¼0.63. The ROC
curve area was 0.7160.01. Variables significantly associ-
ated with breast feeding at discharge were very similar in
both cohorts (table 2).

Exposure to breast feeding at time of discharge and
neurodevelopmental outcome
In both cohorts, breast feeding was associated with
a significant reduction of risk for a suboptimal

Table 1 Demographic and clinical characteristics of very low gestational age infants breast fed or not at time of discharge

Characteristics

EPIPAGE cohort LIFT cohort

Breast fed
(n[409)

Not breast
fed (n[1754) p Value

Breast fed
(n[278)

Not breast
fed (n[1455) p Value

Characteristics of newborns
Gestational age, weight 30.4 (1.8) 29.8 (2.1) 0.001 30.3 (1.8) 29.8 (2.1) 0.001
Birth weight, g 1460 (400) 1360 (390) 0.001 1430 (280) 1330 (400) 0.001
Birth weight, Z-score �0.23 (1.15) �0.28 (1.05) 0.26 �0.26 (0.81) �0.34 (0.81) 0.120
Male gender 212 (51.8) 952 (54.3) 0.36 155 (55.8) 788 (54.2) 0.62

Characteristics of mothers
Age <25 years 49 (12.0) 372 (21.2) 0.001 e e
Two or more children at home 57 (13.9) 349 (19.9) 0.005 121 (43.5) 675 (46.3) 0.013
Single 18 (4.4) 157 (9.0) 0.002 20 (7.2) 150 (10.3) 0.012
Upper level education 178 (43.5) 430 (24.5) 0.001 e e
No professional activity 38 (9.3) 338 (19.3) 0.001 52 (18.7) 451 (31.0) 0.001
Health insurance for low
financial income

e e 12 (4.3) 146 (10.0) 0.001

Upper socio-demographic level 211 (51.6) 527 (30.0) 0.001 135 (48.6) 385 (26.5) 0.001
Characteristics of pregnancy

Hypertension during pregnancy 99 (24.2) 381 (21.7) 0.276 31 (11.2) 253 (17.4) 0.010
Multiple pregnancy 101 (24.7) 572 (32.6) 0.002 61 (21.9) 415 (28.5) 0.024

Neonatal hospitalisation
Duration of mechanical
ventilation, days

3.1 (7.5) 5.6 (11.5) 0.001 4.0 (10.4) 6.8 (11.2) 0.002

Length of hospital stay, days 52.5 (24.1) 62.2 (32.6) 0.001 54.2 (29.2) 59.5 (32.7) 0.013
Change in weight Z-score during
neonatal hospitalisation

�1.00 (0.63) �0.95 (0.63) 0.170 �1.02 (0.60) �0.80 (0.70) 0.001

Follow-up and outcome
Lost to follow-up 49 (12.0) 361 (20.6) 0.001 22 (7.9) 124 (8.5) 0.738
Follow-up 360 (88.0) 1393 (79.4) 256 (92.1) 1331 (91.5)
Incomplete neurodevelopmental
evaluation

44 (12.2) 247 (17.7) 0.001 14 (5.5) 110 (8.3) 0.001

Normal neurodevelopment 252 (70.0) 725 (52.0) 183 (71.5) 761 (57.2)
Non-optimal neurodevelopment 64 (17.8) 421 (30.2) 59 (23.0) 460 (34.5)

Bold values represent the denominator in each group to calculate percentage of each outcome.
Data are means (SD) or n (%). Non-optimal neurodevelopment was defined as Kaufman Assessment Battery for Children Mental Composite
Processing <85 at 5 years in EPIPAGE cohort and Age and Stages Questionnaires score <220 at 2 years of corrected age in LIFT cohort.
LIFT, Loire Infant Follow-up Team.
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neurodevelopmental assessment at 2 years of corrected
age (LIFT cohort) and at 5 years (table 3). Moreover,
The K-ABC Mental Processing Composite score
increased as a function of the corrected age at which
infants were weaned off breast feeding (figure 2). In
each cohort, breast feeding was consistently associated
with a reduction in the risk for suboptimal neuro-
developmental assessment before and after adjustment
for gestational age, birthweight Z-score and sex, and
propensity score (table 3). We observed the same results
in propensitydscore matching analysis (supplemental
table).

Weight gain during neonatal hospitalisation and exposure to
breast feeding
Breast feeding was associated with an increased risk of
losing one weight Z-score during hospitalisation, before
adjustment in LIFT cohort and after adjustment in both
cohorts (table 4). The loss in weight Z-score during the
NICU hospitalisation was similar in both cohorts in
breastfed infants but not in non-breastfed infants: the
loss was less pronounced in the most recent cohort
(table 1). We observed a greater loss in weight Z-score in
breastfed group in propensitydscore matching analysis
and this for each cohort (supplemental table).

Weight gain during neonatal hospitalisation, exposure to
breast feeding and neurodevelopmental outcome
Restricted intrauterine growth (ie, lower birthweight
Z-score) was associated before and after adjustment for
gestational age and sex with a suboptimal neuro-
developmental assessment in both cohorts. Postnatal
weight gain during neonatal hospitalisation was signifi-
cantly associated with a suboptimal neurodevelopmental
assessment only in LIFT cohort but not in EPIPAGE
cohort (table 5), with and without adjustment for
gestational age, birthweight Z-score, sex, breast feeding
and propensity score.

Growth after neonatal hospitalisation
In contrast with data on initial growth, from 2 years of
corrected age, weight, height and head circumference
were significantly higher in preterm infants who had
been breast fed at the time of discharge in both LIFT
and EPIPAGE cohorts (figure 3). After adjustment for
weight Z-score at birth, sex and propensity score, breast
feeding at discharge was significantly associated to an
increased chance of having a head circumference
Z-score higher than 0.5 at 5 years in EPIPAGE cohort
(n¼1412, adjusted odd ratio (aOR)¼1.47 (95% CI 1.10
to 1.95)) and at 2 years of corrected age in LIFT cohort
(n¼1276, aOR¼1.43 (95% CI 1.02 to 2.02)).

Table 2 Significant associations between the variables included in calculation of propensity score and breast feeding

EPIPAGE cohort (n[2130) LIFT cohort (n[1733)

aOR (95% CI) p Value aOR (95% CI) p Value

Characteristics of the mothers
Age <25 years 0.613 (0.42 to 0.89) 0.010 e e
Upper socio-demographic level 1.77 (1.34 to 2.34) 0.001 2.32 (1.708 to 3.17) 0.001
Higher education 1.557 (1.17 to 2.06) 0.002 e e
No professional activity 0.669 (0.44 to 1.00) 0.052 0.57 (0.35 to 0.75) 0.001
Mother of foreign origin 1.50 (1.05 to 2.14) 0.024 e e

Characteristics of pregnancy
Multiple pregnancy 0.51 (0.39 to 0.67) 0.001 0.69 (0.48 to 0.99) 0.047

Characteristics of the newborns
Duration of neonatal hospitalisation (by week) 0.89 (0.84 to 0.94) 0.001 0.91 (0.85 to 0.97) 0.004
Gestational age (per week) 1.03 (0.92 to 1.16) 0.650 0.98 (0.86 to 1.10) 0.714
Birth weight (per Kg) 1.17 ( 0.66 to 2.08) 0.590 1.13 (0.701 to 1.83) 0.612

aOR, adjusted odd ratio; LIFT, Loire Infant Follow-up Team.

Table 3 Association between breast feeding at time of discharge and non-optimal neurodevelopmental performance

Adjustment

EPIPAGE cohort (n[1462) LIFT cohort (n[1463)

OR (95% CI) p Value OR (95% CI) p Value

No adjustment 0.44 (0.33 to 0.60) 0.001 0.53 (0.39 to 0.73) 0.001
Adjusted for gestational age,
birthweight Z-score and sex

0.46 (0.34 to 0.62) 0.001 0.57 (0.41 to 0.78) 0.001

Adjusted for gestational age, birthweight
Z-score, sex and propensity score*

0.65 (0.47 to 0.89) 0.008 0.63 (0.45 to 0.87) 0.005

Non-optimal neurodevelopment was defined as Kaufman Assessment Battery for Children Mental Composite Processing <85 at 5 years in
EPIPAGE cohort and Age and Stages Questionnaires score <220 at 2 years of corrected age in LIFT cohort.
*n¼1443.
LIFT, Loire Infant Follow-up Team.
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DISCUSSION
In two independent cohorts of preterm infants, breast
feeding at discharge was associated with a reduction in
the risk for a suboptimal neurodevelopmental assess-
ment at 2 (LIFT cohort) or 5 years of age (EPIPAGE
cohort) despite a higher risk for suboptimal weight gain
(loss of one weight Z-Score) during neonatal hospital-
isation in these breastfed infants. The observed
improved neurodevelopment in spite of suboptimal
initial weight gain could be termed the ‘apparent
breastfeeding paradox’ in very preterm infants.
Such an observation is indeed a paradox as several

earlier studies have documented an association between
suboptimal early postnatal nutrition with insufficient
weight gain during hospital stay and later cognitive
dysfunction. In extremely preterm infants, faster weight
gain in the NICU was associated with improved outcome
in terms of neurodevelopment and growth at 18e22
months of corrected age.3 Nevertheless, this paradox is
probably only an apparent paradox because weight gain

during hospitalisation is a poor predictor of the quality
of growth, as it does not provide any insight into the
changes in body composition. In infants with a very low
birth weight, enhanced postnatal growth is also associ-
ated with a better later neurodevelopmental outcome,18

especially regarding postnatal growth in head circum-
ference, an index of brain growth.19 20 Yet the ‘neuro-
protective’ effects of improved growth may only be mild
and mainly concern growth over the first few weeks of
hospital stay.21 In the two cohorts used in the current
analysis, the role of postnatal weight gain was slightly
different. In the EPIPAGE cohort, we did not observe
any association between postnatal weight gain during
hospitalisation and suboptimal neurodevelopmental
score at 5 years of age (table 5). In the LIFT cohort, after
adjustment for propensity score, a significant association
was found between initial weight gain rate and neuro-
development. In contrast, in both cohorts, a negative
association was obvious between birthweight Z-score and
suboptimal neurodevelopment (table 5). Such differ-
ence between the two cohorts could be in relation with
the significantly better initial neonatal weight gain rate
in the LIFT cohort compared with the EPIPAGE cohort,
as a matter of fact, the loss in weight Z-score was less in
the most recent cohort, presumably due to improvement
in care routines between the two periods (1997 vs 2003)
in the NICUs in France.22 Thanks to the improvement in
nutritional management in the second period, the role
of postnatal nutrition may have become detectable in
the more recent LIFT cohort before and after adjust-
ment for breast feeding.
Beneficial effects of breast feeding on cognitive skills

and behavioural scores have been demonstrated previ-
ously in term,23 24 preterm25 and extremely preterm
infants.5 Multiple biases may, however, interfere, partic-
ularly maternal socioeconomic and educational status: in
the two cohorts, upper social status was obviously asso-
ciated with a higher chance for being breast fed at
discharge and for an optimal neurodevelopmental score.
In term infants, after control for biases26dparticularly
using the method of sibling comparison which auto-
matically controls for any confounding factors that are
the same for each of the siblings in a pair27dthe role of
breast feeding has been found to be either not signifi-
cant or modest. In preterm infants, observational studies

Figure 2 The Kaufman Assessment Battery for Children
(K-ABC) Mental Processing Composite score (mean, SD) at
5 years as a function of breastfeeding status at time of
discharge and corrected age (*) at which infants were weaned
off breast feeding, in EPIPAGE cohort. zp adjusted for
propensity score.

Table 4 Association between breast feeding at time of discharge and slow postnatal growth defined as a loss of one Z-score
unit for weight during neonatal hospitalisation

Adjustment

EPIPAGE cohort (n[1430) LIFT cohort (n[1463)

OR (95% CI) p Value OR (95% CI) p Value

No adjustment 1.12 (0.87 to 1.43) 0.38 1.92 (1.49 to 2.49) 0.001
Adjusted for gestational age, sex,
birthweight Z-score

1.32 (0.98 to 1.76) 0.07 2.66 (1.99 to 3.52) 0.001

Adjusted for gestational age, sex,
birthweight Z-score and propensity score*

1.55 (1.14 to 2.12) 0.006 2.51 (1.87 to 3.36) 0.001

*n¼1417.
LIFT, Loire Infant Follow-up Team.
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have shown that preterm infants whose mothers chose to
breast feed reached a higher IQ at 8 years of age.
Interestingly, infants whose mothers were willing to
breast feed but failed to do so had the same IQ as those
whose mothers elected not to breast feed.25 In preterm
infants, observational studies found feeding with human
milk to be associated with a better outcome.5 Eight
randomised studies were included in a Cochrane
review.28 Only two old randomised studies using unfor-
tified donor human milk reported a comparison of
developmental outcome between unfortified human
milk and formula feeding. Follow-up of the infants who
participated in these two trials did not find a significant
effect on long-term growth parameters or neuro-
developmental outcomes. Most of other parameters
reported by the randomised studies comparing formula
to human milk were in favour of breastmilk, except for
weight gain during hospitalisation. Moreover, among
children who had been enrolled in one of such studies,
Lucas et al observed 15 years later that breastmilk
consumption was associated with a lower blood pressure
in children born prematurely, suggesting a long-term
beneficial effects of breastmilk in preterm infants.29

Taken together, data from the literature and from the
current study are consistent with a benefit of breastmilk
consumption on developmental outcome.
At the time of discharge, very preterm infants have

accumulated deficits in energy, protein and minerals,
and, due to their early discharge, still have higher
nutrient requirements than healthy appropriate-for-
gestational age term infants. Despite the vast body of
published recommendations on the nutrition of preterm
infants, there is little data on optimal nutritional
management after discharge of breasfed preterm
infants.30 No randomised studies can be ethically
performed to determine whether feeding preterm
infants following hospital discharge with nutrient-
enriched formula milk versus human breast milk affects
growth and development. The conclusion of a Cochrane
review2 is that ‘mothers who wish to breast feed, and
their healthcare advisors, would require very clear

evidence that feeding with a nutrient-enriched formula
milk had major advantages for their infants before
electing not to feed (or to reduce feeding) with maternal
breast milk, and that evidence from trials that compared
feeding preterm infants following hospital discharge
with nutrient-enriched versus standard formula milk
demonstrating an effect on growth or development’.
The need to contribute an answer to the nagging
disturbing question, ‘Does exclusive breastfeeding at the
time of discharge influence outcome?’ was the very
incentive to perform the current study. Our analysis of
two large cohorts of preterm infant with relatively long-
term follow-up used the propensity score method as
a means to control as much as possible for potential
confounders. From such analysis, we obtained clear-cut
evidence that despite an increased risk for suboptimal
early weight gain (increased risk for the loss of one
weight Z-score) during neonatal hospitalisation, breast
feeding at discharge is associated with a better outcome
after adjustment for potential confounders by using
propensity score.
The main weakness of our study is the observational

design. Despite the use of propensity score, we cannot
ensure all potential confounders were eliminated. For
instance, the very ability of an infant to suckle may be
associated with a less sick infant, and the variables used
in adjustment may not be entirely independent either of
each other or of the outcome. Moreover, how much
fortifier was given could not, unfortunately, be retrieved
from either of the two databases, and thus, some
important variable such as caloric intake during
neonatal intensive care unit stay could not be included
in the analysis. Similarly, we did not address the mech-
anisms. For instance, the effect of breast feeding for
term infants has been attributed to bias,31 including the
complex relationship between weight gain and timing of
weaning. Such bias is unlikely to be relevant for our
population since the preterm infants with the slower
weight gain rate were those who were not weaned at
discharge. The slower weight gain during neonatal
intensive care unit stay therefore likely reflects

Table 5 Association between birth weight or postnatal growth and non-optimal neurodevelopment

EPIPAGE cohort LIFT cohort

OR (95% CI) p Value OR (95% CI) p Value

Birth weight (per one Z-score unit below the mean) n¼1460 n¼1463
No adjustment 1.19 (1.04 to 1.35) 0.01 1.12 (0.99 to 1.28) 0.08
Adjusted for gestational age, sex 1.23 (1.07 to 1.40) 0.003 1.24 (1.08 to 1.43) 0.001

Postnatal growth for weight (per one Z-score unit
lost between birth and discharge)

n¼1430 n¼1463

No adjustment 0.93 (0.78 to 1.11) 0.44 1.29 (1.10 to 1.51) 0.002
Adjusted for gestational age, sex, birthweight Z-score 0.97 (0.79 to 1.19) 0.74 1.21 (1.01 to 1.44) 0.038
Adjusted for gestational age, sex, birthweight Z-score,
breast feeding and propensity score*

1.06 (0.85 to 1.31) 0.63 1.28 (1.07 to 1.53) 0.008

Non-optimal neurodevelopment was defined as Kaufman Assessment Battery for Children Mental Composite Processing <85 at 5 years in
EPIPAGE cohort and Age and Stages Questionnaires score <220 at 2 years of corrected age in LIFT cohort.
*n¼1417.
LIFT, Loire Infant Follow-up Team.
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a biological effect rather than bias. Several potential
mechanisms can be proposed to explain the better
outcome in breastfed infants: motherechild interaction
(better bonding, better care given by parents), the effect
of specific nutrients contained in breastmilk such as
polyunsaturated fatty acids, prebiotic oligosaccharides,
etc. Regardless of mechanisms, we did observe the same
fact in two distinct cohorts, with the same magnitude. By
adjustment for propensity score, sex and birthweight
Z-score, we were indeed able to observe the apparent
paradox of a better neurodevelopmental outcome,
despite a lower early weight gain. These adjustments are
necessary because a complex relationship exists between
breast feeding, birth weight, gestational age, birthweight
Z-score and postnatal weight gain during hospitalisation.
In conclusion, the neurodevelopment of premature

infants is likely to benefit from feeding supplemented
mother milk during hospital stay and unsupplemented
mother’s milk after discharge, and these data from two
cohorts are indeed reassuring because in spite of a lesser

weight gain during hospitalisation, we observed a better
neurodevelopmental outcome in the breastfed groups.
The present report suggests that breast feeding should
be recommended at the time of discharge. As the rate of
exclusive breast feeding at time of discharge is
lowd<30% in Europe32dstrategies to facilitate breast
feeding at discharge must be developed.33 Moreover,
when adjusted on breast feeding, postnatal weight gain
has a positive effect on neurodevelopmental outcome as
observed in LIFT cohort; so the question about the
putative benefit of human milk supplementation after
discharge remains open. Supplementation must be
continued as long as possible, according to the state of
knowledge, and this suggests also that more research is
warranted about human milk composition and the
potential benefit of human milk supplementation at
time of discharge is warranted in the future.
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8. Rozé JC, Bureau-Rouger V, Beucher A, et al; Follow-up network for
newborns at risk for handicap in a French region. Arch Pediatr
2007;14(Suppl):65e70.

9. Kaufman AS, Kaufman NL. Kaufman Assessment Battery
for children. Circle Pines. Minnesota: American Guidance Service,
1983.

10. Flamant C, Branger B, Nguyen The Tich S, et al. Parent-completed
developmental screening in premature children: a valid tool for follow-
up programs. PLoS One 2011;6:e20004.

10a. Cole TJ. The LMS method for constructing normalized growth
standards. Eur J Clin Nutr 1990;44:45e60.

11. Olsen IE, Groveman SA, Lawson ML, et al. New intrauterine
growth curves based on United States data. Pediatrics 2010;125:
e214e24.

12. WHO Child Growth Standards. Methods and Development: Length/
height-for-age, Weight-for-age, Weight-for-length, Weight-for-height
and Body Mass Index-for-age. Geneva: World Health Organization,
http://www.who.int/childgrowth/standards/Technical_report.pdf
(accessed 10 Sep 2010).

13. Rubin DB. Estimating causal effects from large data sets using
propensity scores. Ann Intern Med 1997;127:757e63.

14. D’agostino RB Jr. Propensity score methods for bias reduction in the
comparison of a treatment to a non-randomized control group. Stat
Med 1998;17:2265e81.

15. Newgard CD, Hedges JR, Arthur M, et al. Advanced statistics: the
propensity score, a method for estimating treatment effect in
observational research. Acad Emerg Med 2004;11:953e61.

16. Cummings P. Propensity scores. Arch Pediatr Adolesc Med
2008;162:734e7.

17. Mok E, Multon C, Piguel L, et al. Decreased full breastfeeding, altered
practices, perceptions, and infant weight change of prepregnant
obese women: a need for extra support. Pediatrics 2008;121:
e1319e24.

18. Latal-Hajnal B, von Siebenthal K, Kovari H, et al. Postnatal growth in
VLBW infants: significant association with neurodevelopmental
outcome. J Pediatr 2003;143:163e70.

19. Cooke RW, Foulder-Hughes L. Growth impairment in the very
preterm and cognitive and motor performance at 7 years. Arch Dis
Child 2003;88:482e7.

20. Hack M, Breslau N, Weissman B, et al. Effect of very low birth weight
and subnormal head size on cognitive abilities at school age. N Engl J
Med 1991;325:231e7.

21. Franz AR, Pohlandt F, Bode H, et al. Intrauterine, early neonatal, and
postdischarge growth and neurodevelopmental outcome at 5.4 years
in extremely preterm infants after intensive neonatal nutritional
support. Pediatrics 2009;123:e101e9.

22. Zeitlin J, Ancel PY, Delmas D, et al. EPIPAGE and MOSAIC Ile-de-
France Groups. Changes in care and outcome of very preterm babies
in the Parisian region between 1998 and 2003. Arch Dis Child Fetal
Neonatal Ed 2010;95:F188e93.

23. Lanting CI, Fidler V, Huisman M, et al. Neurological differences
between 9-year-old children fed breast-milk or formula-milk as
babies. Lancet 1994;344:1319e22.

24. Anderson JW, Johnstone BM, Remley DT. Breast-feeding and cognitive
development: a meta-analysis. Am J Clin Nutr 1999;70:525e35.

25. Lucas A, Morley R, Cole TJ, et al. Breast milk and subsequent
intelligence quotient in children born preterm. Lancet
1992;339:261e4.

26. Gale CR, Martyn CN. Breastfeeding, dummy use, and adult
intelligence. Lancet 1996;347:1072e5.

27. Der G, Batty GD, Deary IJ. Effect of breast feeding on intelligence in
children: prospective study, sibling pairs analysis, and meta-analysis.
BMJ 2006;333:945.

28. Quigley M, Henderson G, Anthony MY, et al. Formula milk versus
donor breast milk for feeding preterm or low birth weight infants.
Cochrane Database Syst Rev 2007;(4):CD002971.

29. Singhal A, Cole TJ, Lucas A. Early nutrition in preterm infants and
later blood pressure: two cohorts after randomised trials. Lancet
2001;357:413e19.

30. De Curtis M, Rigo J. Extrauterine growth restriction in very-low-
birthweight infants. Acta Pediatr 2004;93:1563e8.

31. Kramer MS, Guo T, Platt RW, et al. Breastfeeding and infant growth:
biology or bias? Pediatrics 2002;110:343e7.

32. Bonet M, Blondel B, Agostino R, et al. Variations in breastfeeding
rates for very preterm infants between regions and neonatal units in
Europe: results from the MOSAIC cohort. Arch Dis Child Fetal
Neonatal Ed 2011;96:F450e2.

33. Renfrew MJ, Craig D, Dyson L, et al. Breastfeeding promotion for
infants in neonatal units: a systematic review and economic analysis.
Health Technol Assess 2009;13:1e146.

PAGE fraction trail=9
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  (b) Indicate number of participants with missing data for each variable of 
interest 

14

  (c) Summarise follow-up time (eg, average and total amount) 6 7

Outcome data 15* Report numbers of outcome events or summary measures over time 6 7

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 
estimates and their precision (eg, 95% confidence interval). Make clear 
which confounders were adjusted for and why they were included 

TABLES

  (b) Report category boundaries when continuous variables were 
categorized 

  (c) If relevant, consider translating estimates of relative risk into absolute 
risk for a meaningful time period 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 
and sensitivity analyses 



Discussion 

Key results 18 Summarise key results with reference to study objectives 8

Limitations 19 Discuss limitations of the study, taking into account sources of potential 
bias or imprecision. Discuss both direction and magnitude of any 
potential bias 

10

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and 
other relevant evidence 

10

Generalisability 21 Discuss the generalisability (external validity) of the study results 11

Other information 

Funding 22 Give the source of funding and the role of the funders for the present 
study and, if applicable, for the original study on which the present 
article is based 

11

   

 



Table 1. Demographic and Clinical Characteristics of Very Low Gestational Age Infants Breastfed or Not at Time of Discharge. 
 EPIPAGE COHORT              LIFT COHORT 

Characteristics 
 

Breastfed  
n=409  

Not Breastfed 
n=1754  

P 
value

 Breastfed 
n=278 

 Not Breastfed 
n=1455 

 p  
value

Characteristics of newborns               
 Gestational age,  w 30.4 (1.8)  29.8 (2.1) 0.001  30.3 (1.8)  29.8 (2.1)  0.001
 Birth weight, g 1460 (400)  1360 (390) 0.001  1430 (280)  1330 (400)  0.001
 Birth weight,  Z-Score -0.23 (1.15)  -0.28 (1.05) 0.26  -0.26 (0.81)  -0.34 (0.81)  0.120
 Male gender,  212 (51.8)  952 (54.3) 0.36  155 (55.8)  788 (54.2)  0.62 
Characteristics of mothers               
 Age less than 25 years 49 (12.0)  372 (21.2) 0.001  -   -    
 Two or more children at home  57 (13.9)  349 (19.9) 0.005  121 (43.5)  675 (46.3)  0.013
 Single  18 (4.4)  157 (9.0) 0.002  20 (7.2)  150 (10.3)  0.012
 Upper level education 178 (43.5)  430 (24.5) 0.001  -   -    
 No professional activity 38 (9.3)  338 (19.3) 0.001  52 (18.7)  451 (31.0)  0.001
 Health insurance for low financial income -   -    12 (4.3)  146 (10.0)  0.001
 Upper socio-demographic level 211 (51.6)  527 (30.0) 0.001  135 (48.6)  385 (26.5)  0.001
Characteristics of pregnancy               
 Hypertension during pregnancy 99 (24.2)  381 (21.7) 0.276  31 (11.2)  253 (17.4)  0.010
 Multiple pregnancy  101 (24.7)  572 (32.6) 0.002  61 (21.9)  415 (28.5)  0.024
Neonatal Hospitalization               
 Duration of mechanical ventilation, days 3.1 (7.5)  5.6 (11.5) 0.001  4.0 (10.4)  6.8 (11.2)  0.002
 Length of hospital stay, days 52.5 (24.1)  62.2 (32.6) 0.001  54.2 (29.2)  59.5 (32.7)  0.013

 
Change in weight Z-score during neonatal 
hospitalization,   - 1.00 (0.63)  - 0.95 (0.63) 0.170  -1.02 (0.60)  -0.80 (0.70)  0.001

                     
Follow-up & Outcome               
 Lost to follow-up 49 (12.0)  361 (20.6) 0.001  22 (7.9)  124 (8.5)  0.738
 Follow-up  360 (88.0)  1393 (79.4)   256 (92.1)  1331 (91.5)   
                 

  Incomplete neuro-developmental evaluation 44 (12.2)  247 (17.7) 0.001  14 (5.5)  110 (8.3)  0.001
  Normal neuro-development 252 (70.0)  725 (52.0)   183 (71.5)  761 (57.2)   
  Non Optimal neuro-development 64 (17.8)  421 (30.2)    59 (23.0)  460 (34.5)   
   

               

                  
Data are means (SD) or n (%) . Non optimal neuro-development was defined as a KABC mental composite processing less than 85 at five 
years in EPIPAGE cohort and an ASQ score less than 220 at two years of corrected age in LIFT cohort. 



 

 

 

 

 

Table 2. Significant Associations between the Variables Included in Calculation of Propensity Score and Breast feeding. 

 
 EPIPAGE COHORT  LIFT COHORT 

  n=2130    n=1733  
 aOR 95%CI P  aOR 95%CI P 
        
Characteristics of the mothers     

 Age less than 25 years 0.61 (0.42 - 0.89) 0.010  --   - 

 Upper socio-demographic level 1.77 (1.34 - 2.34) 0.001  2.32 (1.70 - 3.17) 0.001 

 Higher education 1.55 (1.17 - 2.06) 0.002  -   - 

 No Professional activity 0.66 (0.44 - 1.00) 0.052  0.57 (0.35 - 0.75) 0.001 

 Mother  of foreign origin 1.50 (1.05 - 2.14) 0,024  -   - 

Characteristics of Pregnancy      
 Multiple pregnancy  0.51 (0.39 - 0.67) 0,001  0.69 (0.48 - 0.99) 0.047 

Characteristics of the newborns          

 Duration of neonatal hospitalization (by week) 0.89 (0.84 - 0.94) 0.001  0.91 (0.85 - 0.97) 0.004 

 Gestational age (per week) 1.03 (0.92 - 1.16) 0.650  0.98 (0.86  - 1.10) 0.714 

 Birth weight (per Kg) 1.17 (0.66 - 2.08) 0.590  1.13   (0.70 - 1.83) 0.612 

 aOR, adjusted odd ratio         
       
  



 
Table 3.  Association between breast feeding at time of discharge and non optimal neuro-developmental performance. 

    

 

EPIPAGE Cohort 

n=1462 

 LIFT Cohort 

n=1463 

Adjustment OR 95%CI p  OR 95%CI P 

        

No adjustment 0.44 (0.33 - 0.60) 0.001  0.53 (0.39-0.73) 0.001

Adjusted for gestational age, birth weight Z-score and sex. 0.46 (0.34 – 0.62) 0.001  0.57 0.41-0.78) 0.001

Adjusted for gestational age, birth weight Z-score, sex  and propensity 

score* 

0.65 (0.47 – 0.89) 0.008  0.63 (0.45-0.87) 0.005

Non optimal neuro-development was defined as a KABC mental composite processing less than 85 at five years in EPIPAGE cohort and a ASQ 

score less than 220 at two years of corrected age in LIFT cohort. 

*n=1443. 

 

 



 
 

Table 4.  Association between breast feeding at time of discharge and slow postnatal growth defined as a loss of one Z-score unit for weight 

during neonatal hospitalization. 

 

 

EPIPAGE Cohort 

n=1430 

 LIFT Cohort 

n=1463  

Adjustment OR 95%CI p  OR 95%CI P 

         

 No adjustment 1.12 (0.87 - 1.43) 0.38  1.92 (1.49-2.49) 0.001 

 Adjusted for gestational age, sex, birth weight Z-score 1.32 (0.98 – 1.76) 0.07  2.66 (1.99-3.52) 0.001 

 

Adjusted for  gestational age, sex, birth weight Z-score and 

propensity score* 

1.55 (1.14 - 2.12) 0.006  2.51 (1.87-3.36) 0.001 

  

* 1430575)4tr Adolesc Med. 2008 H? scharge.btained by parental questionary at 

ç�������������������������������������������������* n =1417. 



 

 
Table 5.  Association between birth weight or postnatal growth and non optimal neuro-development . 

 

 

EPIPAGE Cohort 

 

 

LIFT Cohort 

 

 OR 95%CI p OR 95%CI P 

        

 Birth weight (per one Z-score unit below the mean)  n=1460   n=1463  

  No adjustment 1.19 (1.04-1.35) 0.01 1.12 (0.99-1.28) 0.08 

  Adjusted for gestational age, sex 1.23 (1.07-1.40) 0.003 1.24 (1.08-1.43) 0.001 

      

Postnatal Growth for weight (per one Z-score unit lost between birth and discharge)  n=1430   n=1463  

  No adjustment 0.93 (0.78 - 1.11) 0.44 1.29 (1.10-1.51) 0.002 

  Adjusted for gestational age, sex, birth weight Z-score 0.97 (0.79 – 1.19) 0.74 1.21 (1.01.-1.44) 0.038 

  Adjusted for gestational age, sex, birth weight Z-score, breastfeeding and propensity score * 1.06  (0.85 – 1.31) 0.63 1.28 (1.07-1.53) 0.008 

Non optimal neuro-development was defined as a KABC mental composite processing less than 85 at five years in EPIPAGE cohort and a ASQ 

score less than 220 at two years of corrected age in LIFT cohort.  

*n =1417 

 

 

 



 

Supplemental table. Demographic, Clinical Characteristics and Outcome of Very Low Gestational Age Infants Breastfed or Not at Time of Discharge 
in Matched pairs of each Cohort . 

 EPIPAGE COHORT              LIFT COHORT 
Characteristics 

 
Breastfed  

n=386  
Not Breastfed 

n=386  
p  

value
 Breastfed 

n=271 
 Not Breastfed 

n=271 
 p  

value

Propensity score 0.251
(0.117

)  0.251 
(0.117

) 0.99 
 0.217 (0.109)  0.217 (0.109)  0.99

Characteristics of newborns               
 Gestational age,  w 30.3 (1.8)  30.2 (2.0) 0.32  30.3 (1.8)  30.4 (2.0)  0.49
 Birth weight, g 1440 (400)  1450 (400) 0.86  1430 (280)  1460 (400)  0.29
 Birth weight,  Z-Score -0.25 (0.87)  -0.17 (0.82) 0.21  -0.27 (0.81)  -0.25 (0.81)  0.76
 Male gender,  200 (51.8)  214 (55.4) 0.32  150 (55.4)  155 (57.2)  0.62
Characteristics of mothers               
 Age less than 25 years 46 (11.9)  46 (11.9) 1.00  -   -    
 Two or more children at home  54 (14.0)  60 (15.5) 0.54  118 (43.5)  114 (42.1)  0.97
 Single  18 (4.7)  18 (4.7) 1.00  20 (7.4)  21 (7.7)  0.48
 Upper level education 164 (42.5)  153 (39.6) 0.42  -   -    
 No professional activity 36 (9.3)  31 (8.0) 0.52  51 (18.8)  53 (19.6)  0.96
 Health insurance for low financial income -   -    12 (4.4)  6 (2.2)  0.29
 Upper socio-demographic level 197 (51.0)  152 (39.4) 0.001  128 (47.2)  120 (44.5)  0.77
Characteristics of pregnancy               
 Hypertension during pregnancy 95 (24.6)  84 (21.8) 0.35  31 (11.4)  21 (7.7)  0.15
 Multiple pregnancy  99 (25.6)  102 (26.4) 0.81  61 (22.5)  59 (21.8)  0.84
Neonatal Hospitalization               
 Duration of mechanical ventilation, days 3.3 (7.7)  3.7 (8.1) 0.47  6.3 (12.7)  7.0 (12.7)  0.60
 Length of hospital stay, days 53.4 (24.3)  54.2 (24.9) 0.64  54.9 (30.4)  53.3 (23.8)  0.48

 
Change in weight Z-score during neonatal 
hospitalization,   - 1.01 (0.64)  - 0.91 (0.61) 0.02  -1.02 (0.60)  -0.76 (0.68)  0.001

                     
Follow-up & Outcome               
 Lost to follow-up 44 (11.6)  65 (16.8) 0.03  22 (8.1)  16 (5.9)  0.32
 Follow-up  342 (88.6)  321 (83.2)   249 (91.9)  255 (94.1)   
                
  Incomplete neuro-developmental evaluation 41 (12.2)  52 (17.7) 0.025  14 (5.6)  25 (9.8)  0.015
  Normal neuro-development 239 (69.9)  192 (59.8)   180 (72.3)  154 (60.4)   
  Non Optimal neuro-development 62 (18.7)  77 (24.0)    55 (22.1)  76 (29.8)   
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ENFANT  Nom :  __ __ __ __ __ __ __ Prénom : __ __ __ __ __ __ __ __ N° de dossier /__ __/__ __/ __ __ __ __/   Grandir ensemble, p 3.     

Charte patient 
___________________________________________________________________________________   

Madame, Monsieur,  

Votre enfant a été hospitalisé dans le service (de Maternité, de Néonatologie) et a nécessité des soins.  
Les médecins vous ont expliqué qu il serait souhaitable que votre enfant soit suivi en consultation de 
développement. Les professionnels de la région qui s occupent des nouveau-nés ont constitué une 
association de médecins (réseau GRANDIR ENSEMBLE) pour mieux organiser ce suivi. Le formulaire 
qui vous est remis ce jour a été réalisé dans le but de vous informer et d obtenir votre accord.  

Voici, le suivi proposé :  

 

Quatre  consultations durant la première année, à 3, 6, 9  et 12 mois d âge corrigé. 

 

Deux consultations durant la deuxième année (18 mois et 2 ans), dont la dernière inclura  un test 
psychomoteur. 

 

Une consultation à 3 ans. 

 

Une consultation à 4 ans.  

 

Une consultation incluant  un test psychomoteur à 5 ans.  

Les consultations seront effectuées par le médecin de votre choix, parmi les médecins qui ont adhéré  au 
réseau GRANDIR ENSEMBLE, et dont la liste vous est jointe. Ces consultations ne se substituent en 
aucun cas au suivi habituel avec votre médecin traitant.  

Les informations recueillies au cours de ces consultations et ces tests, aideront ce médecin à vous 
proposer la prise en charge la plus adéquate possible aux problèmes que pourrait rencontrer votre 
enfant.   

Pour assurer la bonne marche de ce suivi, le recours à l outil informatique est indispensable et donc les 
données concernant votre enfant seront enregistrées dans un fichier déclaré à la Commission Nationale 
de l Informatique et des Libertés (CNIL). Les données concernant votre enfant ne seront utilisées que 
pour son bien et pour coordonner son suivi. Après anonymisation, ces données seront utilisées dans le 
cadre de la recherche dans le domaine de la périnatalité et de l évaluation de la politique de santé 
périnatale de notre région. A tout moment, vous pouvez avoir accès à ces données.  

Par la présente, nous souhaitons recueillir votre avis (rayez la mention inutile) :  

 

J accepte ce suivi et m engage à en suivre les modalités qui viennent de vous être détaillées. 

 

Je refuse ce suivi.  

A tout moment, sur simple déclaration, vous pouvez vous retirer de ce suivi.  

Nous vous remercions de la confiance que vous nous témoignez et vous souhaitons un bon retour à 
domicile.   

Le   __ __/ __ __/ __ __ __ __/                   à  __ __ __ __ __ __ __ __ __ __ __   

Signatures :    Père   Mère   Médecin qui a recueilli l'accord                     

Nom du médecin : _ __ __ __ __ __   

Vous pouvez joindre en cas de difficultés (impossibilité de faire suivre votre enfant par le réseau, déménagement 
hors région, désir de changer de médecin qui assure le suivi) la coordinatrice du réseau qui trouvera une solution à 
ces difficultés.   

Coordinatrice du  réseau :    Valérie ROUGER      Tel : 02 40 08 34 89      
                  Email : Valerie.bureau@chu-nantes.fr
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ENFANT  Nom :  __ __ __ __ __ __ __ Prénom : __ __ __ __ __ __ __ __ N° de dossier /__ __/__ __/ __ __ __ __/   Grandir ensemble, p 5.    

RENSEIGNEMENTS ADMINISTRATIFS 
Numéro de dossier  
    Département du lieu d'inclusion /__ __/  N° du lieu d inclusion: /__  __/   N° d inclusion: / __ __ __ __ / 
Le lieu d inclusion est le dernier lieu d hospitalisation (lieu où la charte patient est signé )     

Nom de l enfant :  /__ __ __ __ __ __ __ __ __ __  / Prénom :  /__ __ __ __ __ __ __/  

Date Naissance /__ __/ __ __/ __ __ __ __/     

Motif d'inclusion dans le réseau d'aval, GRANDIR ENSEMBLE.  

GROUPE 1    
(surveillance 3 - 6 - 9 -12- 18 mois, 2-3-4-5ans)   

  

Prématurité <32SA 

    

Ou Poids < 1500 g 

    

Ou  Pathologie sévère de la période néonatale 

     

Date Terme       /__ __/ __ __/ 200 __/    
Date 3 mois corrigé         /__ __/ __ __/ 200 __/ 
Date 6 mois corrigé         /__ __/ __ __/ 200 __/    
Date 9 mois corrigé         /__ __/ __ __/ 200 __/    
Date 12 mois corrigé       /__ __/ __ __/ 200 __/   
Date 18 mois corrigé       /__ __/ __ __/ 200 __/    
Date 2 ans corrigé   /__ __/ __ __/ 200 __/    
Date 3 ans d'âge civil   /__ __/ __ __/ 200 __/    
Date 4 ans d'âge civil   /__ __/ __ __/ 200 __/ 
Date 5 ans d'âge civil /__ __/ __ __/ 200 __/    

 

Médecin du réseau GRANDIR ENSEMBLE qui doit suivre l enfant:  /__ ___ __ __ __ __ __ __ __ __ __ __/  

Lieu d exercice /__ __ __ ___ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __/  

 

Médecin traitant de l enfant :  /__ ___ __ __ __ __ __ __ __ __ __ __/  

Lieu d exercice /__ __ __ ___ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __/  

Adresse           /__ __ __ ___ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __/    

Code postal /__ __ __ __ __/       Commune /__ __ __ __ __ __ __ __ __ __ __ __/  

Téléphone       /__ __ __ __ __ __ __ __ __ /     

 

Nom de jeune fille de  la mère : /_ ___ ___ ___ __ __ __ __ __ __ __  __ __/ Prénom /__ __ __ __ __ __ __ __ __/  

Nom du père :    /__ __ ___ ___ ___ __ __ __ __ __ __ __  __ __/ Prénom /__ __ __ __ __ __ __ __ __/  

Adresse des Parents :  
/__ __ __ ___ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ ____ __ __ __ __ __ __  __/    

Code postal /__ __ __ __ __/       Commune /__ __ __ __ __ __ __ __ __ __ __ __/  

Téléphone fixe : /__ __    __ __   __ __   __ __   __ __/ Portable : /__ __    __ __   __ __   __ __   __ __/   

Adresse des Grands-Parents (maternels ou paternels) :  
/__ __ __ ___ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __  __ __ __/  

Code postal /__ __ __ __ __/       Commune /__ __ __ __ __ __ __ __ __ __ __ __/  

Téléphone fixe : /__ __    __ __   __ __   __ __   __ __/ 
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ENFANT  Nom :  __ __ __ __ __ __ __ Prénom : __ __ __ __ __ __ __ __ N° de dossier /__ __/__ __/ __ __ __ __/   Grandir ensemble, p 7.    

RESUME D HOSPITALISATION OU DE SEJOUR EN MATERNITE 

 
NAISSANCE  
Lieu de naissance en clair :  /__ __ __ __ __ __ __ __ __ __ __ __ __ __/  

Age gestationnel /__/__/SA Poids de naissance /__/__/__/__/g PC à la naissance /__/__/cm      

Circonstance de naissance    Gémellaire   Triple ou plus 

 
  Monochoriale   Bichoriale 

  
Inconnu 

 
Pathologie mère 

   
HTA mère    RPDE>24H 

  
MAP    Chorioamniotite     Diag anténatal de RCIU 

 
Corticothérapie anténatale       

Accouchement    Mode:  /__/    01voie basse simple    02voie basse instrumentale   03Césarienne 
Présentation céphalique :  Oui    Non 

 

inconnu                  Déclenchement : Oui 

 

Non 

 

ne sais pas    
Césarienne sur anomalie RCF : oui 

 

non 

 

                     Césarienne avt W : oui 

 

non 

 

inconnu 

   

Apgar à 5 min: /__ __/              Gestes en salle de Naissance  /__ __/ 
01  Pas de geste   02 Simple aspiration  03 Ventilation masque   
04 intubation    05 MCE    06 MCE + Adrénaline  

DIAGNOSTIC   

Pathologies malformatives    /__/ 
01 pas de pathologie malformative 
02 Patho. malformative responsable de l'hospitalisation / 

 

03 Pathologie malformative associée 
99 inconnu 

 

Respiratoire

 

MMH 

 

Hypoplasie Pulmonaire 

  

Pathologie surfactant secondaire 

 

Malformation Pulmonaire :  

  

Hypoxémie réfractaire

  

Pneumothorax 

  

Autre Détresse respiratoire (O2>24H) 

   

Cardio-vasculaire Hypertension artérielle Pulmonaire 

 

TGV 

  

Etat de Choc cardiogénique

  

Cardiopathie cyanogène sur obstacle droit 

  

Etat de Choc hypovolémique/hémmorag.

  

CAV 

  

Etat de Choc septique

  

coarctation, obstacle G 

  

Canal artériel opéré 

 

CIV, CIA 

 

Infection 

 

Infection virale (CMV,Herpès) ou Toxo. 

 

Pathologie Paroi  

 

Infection bact. Materno-foetale certaine 

 

Hernie diaphragmatique 

  

Infection bact. Materno-foetale très probable 

 

Laparoschisis 

  

Infection bact. nosocomiale certaine 

 

Omphalocèle 

  

Infection bact. nosocomiale très probable 

   

Rénale et urogénitale

  

Malformation voies urinaires 

  

IRA organique

  

Malformation rénale 

 

Digestive

 

Entérocolite ulcéro nécrosante non opérée 

 

Occlusion  digestive 

 

Entérocolite ulcéro nécrosante  opérée

    

Neurologique

 

Encéphalop. Ischém-Anoxique Stade I   

 

Traumatologie crânienne 

  

Encéphalop. Ischém-Anoxique Stade II 

  

Traumatologie extra-crânienne (cf plexus) 

 

Encéphalop. Ischém-Anoxique Stade III

  

Malformation cérébrale

  

H. Intraventriculaire I ou II 

 

Maladie neuromusculaire 

 

H. Intraventriculaire III ou IV

  

Hypotonie néonatale non expliquée 

 

Pathologie substance blanche

  

Pathologie génétique

   

Méningite bact ou virale

  

Sd génétique confirmé 

  

Convulsions isolées hors EIA 

 

Sd génétique suspecté 

  

Accident Vasculaire cérébral

  

Anomalie Chromosome 

 

Rétinopathie

 

Stade /__/

 

AUTRE DIAGNOSTIC EN CLAIR:

   

Les pathologies qui sont causes d inclusion correspondent aux items en gras, en italique et soulignés (groupe1) 
Les pathologies en italiques sont cause d'inclusion en Groupe 2, sauf un poids de naissance <1500g OU un terme<32SA (critères 
d'inclusion  dans le groupe 1).

    



___________________________________________________________________________________________________________________ 
p8 



___________________________________________________________________________________________________________________   

ENFANT  Nom :  __ __ __ __ __ __ __ Prénom : __ __ __ __ __ __ __ __ N° de dossier /__ __/__ __/ __ __ __ __/   Grandir ensemble, p 9.    

LIEU D HOSPITALISATION  du service de néonatalogie du plus haut niveau (IIa, IIb, III)  

Niveau  IIa (Néonatalogie/Nurserie)          IIb (soins intensifs/intermédiaire)              III (réanimation)     

En clair :  /__ __ __ __ __ __ __ __ __ __ __ __ __ __/  

TRAITEMENT    
Médicaments

  
Antiépileptique  

  
Doxapram 

 
  >

 
2 remplissages vasculaires consécutifs    Inotropes  

    
Indométhacine           Ibuprofen 

    

Antibiothérapie infect. materno-f tale<3J 

  

Antibiothérapie infect. materno-f tale>3J      

Antibiothérapie infect Nosocomiale >

 

3J        Aminosides 

 

    Lasilix 

    

Soins respiratoires

 

Intubé/ventilé  

 

        Surfactant      

Durée de Ventilation     /__ /__/__/ jours        Durée de CPAP nasale  /__ /__/__/ jours       

Durée d oxygénation > 0.21 en jours (y compris durant VA et y compris jours >0.40) : /__ /__/__/ jours 
Durée d oxygénation > 0.40 en jours (y compris durant VA) : /__ /__/__/ jours  

Drain pleural 

  

Perfusion/ Alimentation

 

Durée perfusion : /__ /__/__/ jours Durée KTVO /__ /__/__/ jours   Durée Jonathan /__ /__/__/ jours  

Durée gavage (même partiel): /__ /__/__/ jours  

Chirurgie

 

    Ligature canal artériel  

 

Hernie inguinale 

       

Dérivation ventriculo - péritonéale 

    

Autre Chirurgie en clair : __ __ ____ __ __ __ __ __ __ __ ___     

RESUME EEG 

 

IMAGERIE  

Synthèse EEG /__/

  

ETF         IRM 

  

date  /__/__/_______/  D G 

01 Tous normaux       HIV I et II 

  

02 Altération modérée transitoire   HIV III 

  

03 Altération modérée persistante   HIV IV / infarctus parenchymateux 

  

04 Altération sévère transitoire   Ventriculomégalie 

  

05 Altération sévère persistante   LPV non cavitaire 

  

EEG en clair :   LPV cavitaire 

     

Lésions noyaux gris centraux 

     

Autres en clair :   

 

RETOUR A DOMICILE  

Lieu de la dernière hospitalisation (si différent)  
en clair :  /__ __ __ __ __ __ __ __ __ __ __ __ __ __/ 
Date de retour a domicile :  /__ __ /__ __/__ __ _ __/  
   
SYNTHESE EN CLAIR DE(S) HOSPITALISATION (S)   
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Fixation et poursuite visuelles

        

Sutures

 



___________________________________________________________________________________________________________________   

ENFANT  Nom :  __ __ __ __ __ __ __ Prénom : __ __ __ __ __ __ __ __ N° de dossier /__ __/__ __/ __ __ __ __/   Grandir ensemble, p 11.    

EXAMEN AUTOUR DU TERME ( Age corrigé entre 37 et 42 SA) 
_______________________________________________________ 
Date /__ __ /__ __/__ __ __ __/  Age corrigé (âge post natal en semaines + AG) : /__/__/. /__/ SA  

PC :      /__ __/ cm + 

 
2 DS      0

 
>  2 DS        2 <  2 DS      2

 
Discordance  PC/Taille  

Taille : /__ __/ cm + 

 
2 DS      0

 
>  2 DS        2 <  2 DS      2

 
PC concordant 

 
Poids : /__. /__/ kg + 

 
2 DS      0

 
>  2 DS        2 <  2 DS      2

 
PC déficitaire 

  
Interrogatoire 
Mode de vie :   Allaitement Maternel  exclusif        

 
Pathologie observée au moment de l examen : 
Maladie pulmonaire  chronique

   

O2 en continu         O2 la nuit     Corticothérapie     Beta plus 

    

Troubles digestifs   chroniques 

  

Gastrostomie          Gavage nocturne 

 

     

 

Oto-émissions      
Non faites               Faites le /_ _ /_ _/_ _ _ _/    Réponse :   Présente     Absente        A  Re-contrôler 

  

Observation 
Réponse à la voix Facile à obtenir 0  Interaction sociale Facile, spontanée 0 

 

Difficile à obtenir 1   Pauvre, difficile à obtenir 1 

 

Absente 2   Absente 2 

 

Excitabilité Consolable, sommeil normal 0

  

Pleurs Tonalité Nle, faciles à calmer 0 

 

Pleurs excessifs, sommeil anormal 1

   

Tonalité anormale, monotones 1 

 

Sursauts, trémulations, clonies 2

   

Absents 2 

 

Convulsions  Absentes 0 

 

Crises focales et/ou bien contrôlées 1 

 

crises sévères, prologées ou répétées  

 

2 

 

Activité  Variée, harmonieuse 0 

 

Fixation et poursuite visuelles  
Motrice Pauvre, stéréotypée 1 

  

Faciles à obtenir 4 fois 0 
Spontanée

 

Absente ou presque 2 

  

Difficiles à obtenir 1 

 

Asymétrie :coté patho  D 

 

G 

   

Absentes 2 

Abduction spontanée du  Pouce actif 0 

    

Pouce Pouce inactif 2 

 

Signes Absents 0 

 

Pouce fixé en adduct.

 

2 

 

oculaires Présents, en clair :  2 

 

Asymétrie :coté patho   D 

 

G 

      

Circonstances défavorables lors de l'observation     non       oui 

 

      préciser:    

Autonomie alimentaire 
Nouveau-né à terme Immédiate, facile 0 Ancien prématuré Présente, facile 0 

 

Incomplète 1 à l'approche du terme Incomplète 1 

 

Absente jusqu'à J7 2  Absente  2 

 

Examen 
Examen du Crâne    Forme du crâne Normale 0 
Fontanelle ant. Ouverte O   Déformation X 

 

Tendue X  Préciser :   
Sutures       

0 : Bord à bord

 

Squameuse /__/  Palais et langue   
X : chevauchement

 

Métopique /__/  Palais Aspect plat        0 

 

Coronale  /__/   Aspect ogival    2 

 

Sagittale /__/  Fasciculations langue Absentes 0 

 

Occipitale /__/  Périphériques, au repos. Présentes 2 
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Angle Poplité   

 
Foulard 

     

Redressement global    

       

Tiré 

 

Assis 
En haut, deficit globall 
Au milieu, déficit des fléchisseurs 
En bas, activité excessive extenseurs : menton 
en avant

   

FLEXION 

      

EXTENSION 

       

Axe Corporel 
Comparaison :  En haut, flexion >  extension. 
                         Au milieu, flexion < extension.  
                         En bas, amplitudes illimitées.  

  

Réflexe tonique  
asymétrique du cou    



___________________________________________________________________________________________________________________   

ENFANT  Nom :  __ __ __ __ __ __ __ Prénom : __ __ __ __ __ __ __ __ N° de dossier /__ __/__ __/ __ __ __ __/   Grandir ensemble, p 13.    

Tonus musculaire passif des membres supérieurs 
Retour en flexion D G  Foulard  D

 
G

  
Vif, reproductible 0 0   Ne dépasse pas la ligne médiane (A) 0 0 

 
Lent, épuisable 1 1   Dépasse la ligne médiane (B) 1 1 

 
Absent 2 2   Aucune résistance (C) 2 2 

 
Tonus musculaire passif des membres inférieurs  ne pas coder en cas de présentation de siège 
Retour en flexion  D

 
G

  
Angle poplité  D

 
G 

 
Vif, reproductible 0 0  Valeur de l'angle 70 à 90 0 0 

 
Lent, épuisable 1 1   /__ __/ 100 à 120 1 1 

 
Absent 2 2   130 ou plus 2 2 

 
Asymétrie droite-gauche Absent 0 

 

Droit plus relâché X 

 

Gauche plus relâché X 

 

Axe corporel 
Incurvation ventrale

 

Modérée ou facile 0  Incurvation dorsale Absente à modérée

 

1 
(flexion) Absente ou minime 1  (extension) Opisthotonos 2 

 

Illimitée 2  

 

Comparaison des incurvations Flexion>extension 0 

 

Flexion<extension 1 

 

Flexion et extension illimitée 2 

 

Activité motrice axiale 
Redressement global  Présent, complet ou non  0 
(membres inférieurs + tronc) Excessif, trop en arrière  1 

 

Absent  2 

 

Tiré-assis  Facile dans l'axe 0  Tiré-assis  Facile dans l'axe 0 

=> tête vers avant Contraction muscle mais 
sans passage 1  => tête vers l'arrière Réponse brusque, excessive 1 

Muscl. fléchisseurs cou Pas de réponse 2  Muscl. extenseurs du cou Pas de réponse 2 

 

Réflexes primaires   

 

Succion non nutrit. Présente, mvts rythmiques,efficace 0 

 

Agrippement Présent 0 

 

Insuffisante, peu de mvts, inefficace 1 

  

Faible, de courte durée 1 

 

Absente, pas de mvts 2 

  

Absent 2 
Moro* Présent 0 

 

Marche automatique Présente 0 

 

Incomplet 1 

 

    Difficile à obtenir ou  absente X

  

Absent 2  

 

Asymétrique, côté pathologique D 

 

G 

    

Réflexe tonique asymétrique du cou Présent, évident X

     

Absent X

    

Asymétrie D-G   Indiquer le côté déficitaire :  D 

 

G 

    

*ne le rechercher que si les autres réflexes primaires sont absents ou asymétriques.   

Tolérance aux manipulations 
Stabilité Excellente 0

  

Déstabilisation modérée 1

  

Déstabilisation sévère 2

  

Synthèse Nné à terme  

 

Synthèse Prématuré  
Absence de tout signe Neurologique 

  

Absence de tout signe Neurologique 

 

Degré mineur, sans dépression SNC 

  

Degré mineur à modéré (score 1 pour la plus part des items) 

 

Degré modéré avec dépression SNC 

  

Degré sévère (score 2 pour quelques-uns ou la plus part des items) 

 

Degré sévère avec convulsions répétées 

    

Signes en faveur origine prénatale* 

     

palais ogival, pouce inactif, chevauchement sutures  

Prise en charge: 

 

Aucune    Kinési 

 

   Psychomot.    Psycholog 

 

    Ophtalmo      Audio   Autre 
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Courbes françaises de l A.U.D.I.P.O.G.    

28        30         32        34        36         38        40        42 

55   

52   

49   

46   

43   

40   

37   

34   

31   

Taille (cm) 

Garçons

 

28         30          32         34         36        38        40       42 

Filles 

55   

52   

49   

46   

43   

40   

37   

34   

31   

 

48 

54 

53 

47 
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ENFANT  Nom :  __ __ __ __ __ __ __ Prénom : __ __ __ __ __ __ __ __ N° de dossier /__ __/__ __/ __ __ __ __/   Grandir ensemble, p 15.    

Courbes françaises de l A.U.D.I.P.O.G.   

Périmètre Crânien (cm) 

28          30   32        34         36         38         40        42

 
38  

36  

34  

32  

30  

28  

26  

24  

22  

20 

Garçons

 

28         30          32         34         36         38         40        42 

Filles

 

38  

36  

34  

32  

30  

28  

26  

24  

22  

20 

38 

36 

33 

37 

35 

33 
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28          30  32          34          36         38          40          42 

4400  

4000  

3600  

3200  

2800  

2400  

2000  

1600  

1200  

  800

 
Poids  (grammes) 

Garçons 

   28          30     32        34          36         38         40         42 

Filles 

4400  

4000  

3600  

3200  

2800  

2400  

2000  

1600  

1200  

  800

 

Courbes françaises de l A.U.D.I.P.O.G. 

4400g 

2800g 

4200g 

2800g 

3400g 

3600g 
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