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ABSTRACT

Introduction The first 1000 days of life could contribute
to individual susceptibility to the later development of
chronic non-communicable diseases. Nutrition in early

life appears to be an important determinant factor for a
sustainable child’s health. In this study, we propose to
investigate the impact of exclusive breast feeding on gut
health in children.

Methods and analysis A prospective cohort of newborns
(n=350) will be recruited at birth and followed up to 4
years of age. The main objective is to evaluate the link
between exclusive breast feeding for at least 3 months
and the gut health of the child at 4 years. The primary
endpoint of assessment of gut health will be based on the
non-invasive measurement of faecal secretory IgA (slgA)
as a sensitive biomarker of the intestinal ecosystem. The
presence of gastrointestinal disorders will be defined
according to the clinical criteria of Rome IV. Information

on parent’s nutritional habits and life style, breastfeeding
duration and child’s complementary feeding will be
collected along the follow-up. Cord blood cells and plasma
at birth will be purified for further analysis. The meconium
and stools collected at birth, 6 months, 2 years and 4
years of age will allow sIgA analysis.

Ethics and dissemination This clinical study has
obtained the approval from the national ethical committee.
We plan to publish the results of the study in peer-review
journals and by means of national and international
conference.

Trial registration number NCT04195425.

INTRODUCTION

The first 1000 days extending from concep-
tion to the end of the first 2years of life define
a period of intense development and growth
of the fetus and infant. A growing body of
evidence supports the central role of perinatal
environment in programming individual
predisposition to chronic non-communicable
diseases.'™ Many studies strongly suggest that
perinatal factors such as mode of delivery,
type of infant feeding or antibiotic therapy
during the first months of life influence
the later risk of chronic intestinal disease."
However, the links between nutrition during

Strengths and limitations of this study

| _A

» This is a prospective and longitudinal mother/child
cohort with minimal constraints (3 visits over 4
years) and minimal risk (no intervention and mini-
mally invasive procedures).

» The study will collect a great deal of longitudinal in-
formation on children during the first years of life,
their parents and their environment via question-
naires and biological samples (cord blood, meconi-
um, stools).

» This study will obtain precise data on breastfeeding
practices and their short-term and medium-term ef-
fects on the health of the child, in particular and in
an innovative way on gut health through stool sam-
ples for immunological analysis, and by using the
Rome IV paediatric questionnaire.

» Weaknesses could be relied to confounding factors
at the selection process and during the follow-up.
The nutritional survey during the study is primarily
based on reports from parents and is retrospective
which could contribute to inaccuracies due to long
delay between each visit.

» Due to the non-interventional study design, we
will be able to study association but no causal
relationship.

the first 1000 days, gut development and life-
long health remain to be better understood.

Breast feeding is the reference for infant
feeding who should be exclusively breastfed
for at least the first 6 months for optimal
growth.” The influence of breast feeding on
short-term health and infant development
has been demonstrated. In particular, breast
feeding is associated with superior cognitive
development, decreased risk of ear, respi-
ratory and gastrointestinal infections and
atopic diseases.® The consensus is much
weaker with regard to longer-term benefi-
cial effects of breast feeding on outcome
of chronic non-communicable diseases.*"*
Human milk contains all of the essential
nutrients as well as bioactive factors that are
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thought to contribute to the health benefits of breastfed
infants.”” '® Among these bioactive factors, secretory IgA
(sIgA), human milk oligosaccharides, lactoferrin and
milk fat globule membrane, have demonstrated role in
shaping intestinal barrier function, immune development
and composition of the intestinal microbiota, suggesting
that breastmilk may have beneficial effect in program-
ming long-term gut health.” ® """ The understanding
of imprint of early life nutrition on gut homoeostasis is
a concern for the development of preventive strategies
aimed at promoting gut health.

We designed a prospective clinical study ‘Périnatalité,
Environnement, Santé Intestinale et Nutrition de 1'En-
fant’ (PENSINE) to evaluate the impact of exclusive breast
feeding on gut health in children beyond 6 months of age
and to identify the underlying mechanisms involved. The
cohort of newborns (n=350) will be recruited at birth and
followed up to 4 years of age. The nutritional habits and
life style of parents, breastfeeding duration and comple-
mentary feeding of the child will be surveyed. Cord blood
cells and meconium will be harvested at birth and stools
will be collected at 6 months, 2 years and 4 years of age
for implementing a biobanking. Gut health will be based
on faecal sIgA as the primary study outcome parameter.
sIgA is known to regulate gut inflammation, intestinal
microbiota richness and protection against gastrointes-
tinal infections.” ™ Its level in gut is under the influence
of breast feeding in infants but scarce data are available
in toddler.'” Immune and microbiome analysis will be
coupled to the evaluation of the presence of gastrointes-
tinal disorders by using the Rome IV paediatric question-
naire.**®

Study objective

The overall objective of the study PENSINE is to get more
insight into the association between infant’s nutritional
environment and gut health. The follow-up will focus
beyond the duration of the ‘1000 days for Health’ until
the age of 4 years. This work should strengthen our initial
hypothesis that early determinants such as breast feeding
has sustainable influence on gut health in preschool
children.

Primary objective

To evaluate the link between exclusive breast feeding
for at least 3 months (this threshold was chosen because
beyond 3 months of age the frequency of exclusive breast
feeding is low in France®®) and gut health at 4 years of age.
Gut health will be evaluated based on the non-invasive
measurement of faecal sIgA as a sensitive biomarker of
the intestinal ecosystem.'” *~*’ Besides the measurement
of sIgA as the primary outcome parameter, the presence
of gastrointestinal disorders will be assessed using the
Rome IV criteria.** Biological samples collected from
birth to 4 years of age will allow to carry out a biobanking.
The stool collection will further permit the analysis of
other inflammatory markers and metagenomic study of
the intestinal microbiota.

Secondary objectives
To evaluate the association between gut health (sIgA) at 4
years of age and the duration of exclusive breast feeding.
To describe the mother’s eating habits during preg-
nancy (Food Frequency Questionnaire) and their links
with gut health during the first 4 years of life.
To assess the association between the level of sIgA in
stool during the first 4 years of life with the child’s growth
and the presence of gastrointestinal disorders.

METHODS AND ANALYSIS

Study population and setting

The study is carried out at the Jeanne de Flandre Univer-
sity Hospital in Lille in the Northern France. This region
is known to have a significant proportion of patients with
chronic non-communicable diseases including inflam-
matory bowel diseases (IBDs). However, the frequency
of functional gastrointestinal disorders in infants and
preschool children is unknown. Although the initiation
of breast feeding in the Northern France was observed to
be weak in 2016 (54%),” in the Jeanne de Flandre mater-
nity it is estimated that more than 70% of mothers initiate
breast feeding during their stay in the hospital (personal
communication).

In our study, 350 mother and newborn dyads will be
included. The maternity enjoys around 5600 births a
year with a recruitment capacity fully satisfactory for our
study. When the eligible mother’s birth intention will
be recorded at the Jeanne de Flandre maternity (Lille
University Hospital) they will be fully informed during
the third trimester of pregnancy by the investigator with
an information letter detailing the content and the rele-
vance of the study. The inclusion of the pregnant women
and future fathers will be consecutive and carried out
during the third trimester of pregnancy after the signing
of the informed consent by each of the parents. The
inclusion of the child will take place after birth. Both
parents will sign a second specific informed consent for
the child’s participation.

The inclusion criteria will be as follows: parents =18
years old when signing the consent form; the ability to
speak, read and write French, or being able to be assisted
in completing questionnaires; pregnant mothers living in
the Lille urban area; single pregnancy. Mothers who will
be unable to participate in the study follow-up, that is,
mother under curatorship/guardianship or who partici-
pate in another clinical study incompatible with biolog-
ical collection, will be excluded from the study. The
exclusion criteria a posteriori for the child after birth will
be: prematurity (<37 weeks of gestation), gastrointestinal
congenital malformation, gastrointestinal surgery during
the first 6 months of life and inability to participate in
the study follow-up. Child will be also excluded from the
study if they are under justice protection measure or if
they participate in another clinical study incompatible
with biological collection.
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Pregnant mothers will be included in the study whether
or not initiating breast feeding. Exclusive breast feeding
will be defined as no intake of other liquids than breastfed
(water, sugar water, herbal tea, fruit juice, prebiotics
or probiotics supplementation, with the exception of
oral rehydration solution or vitamins and medicines) as
stated by WHO.?' Six months of exclusive breast feeding
should be the optimal way of infant feeding7 but this
remains scarce in France.”® Among mothers who start
breast feeding at maternity, mixed breast feeding will be
considered when the child receives breast milk and infant
formula, or other liquids. All children will be scheduled
for three clinical visits, at 6 months, 2 years and 4 years
of age. Since the time between each visit is long, the
study needs to ensure a reminder for the family to take
care about the study. Therefore, a semiannual newsletter
will be sent to the families concerned by the study. The
bulletin will include information on the progress of the
PENSINE study as well as an educational section on the
first 1000 days and gut health. Families will be contacted
between 1 and 2 months before each visit to make sure all
is well and make an appointment.

Since December 2020, the date of the first inclusion,
more than 90 inclusions of parents have been made to
date. We plan to complete the inclusions in 2022 and the
full study in 2026. The study will last 5 years. All admin-
istrative and regulatory issues will be managed by the
Lille University Hospital Health Research Directorate
including data protection and ethical. The logistical
coordination of this project will be under the respon-
sibility of the paediatric Clinical Investigation Centre

(CIC-1403-Inserm-CHU) of the Lille University Hospital
involved in clinical data handling and biobanking.

Study design

It will be a prospective clinical study including 350

mother/child dyads recruited at the Lille University

Jeanne de Flandre maternity (figure 1). The follow-up of

the children will be carried out from birth until the age

of 4 years. The diagram of the research process is divided

into three periods (figure 2): prenatal period (period 1I:

(inclusion of the pregnant mother, study of the nutri-

tional profile and lifestyle of the pregnant woman), birth

of the child (period 2: inclusion of the child and collec-

tion of perinatal factors), followed by 4 years (period 3:

clinical and nutritional follow-up of the child).

1. Prenatal period (1): During the third trimester of
pregnancy, mothers will have to filled out a question-
naire on their socioeconomic level and a Questions of
Food Frequency questionnaire relating to their eating
habits, providing information on their consumption of
meat and fish, fruit or vegetables, dairy products, fat or
sugar, industrial products.SQ Health information of the
mother and medication received including antibiotics
during pregnancy, as well as gastrointestinal history of
parents, will be collected from the obstetric medical
record.

2. Birth period (2): Birth information, including mode
of delivery and per partum antibiotic, will be collect-
ed from the mother’s obstetrical record. Cord blood
will be taken to store cord blood mononuclear cells
(CBMC) and fetal plasma as part of a biobanking. Chil-

Eligible pregnant mothers

1

Pregnant mothers
included

Mother/child couples
Not included

l

- Prematurity

included (350)

Mother/Child couples

- Neonatal pathology
- No father’s consent

/\

Breastfeeding initiation

/\

Lack of breasfeeding
initiation

Exclusive
breastfeeding
>3 months

Exclusive breastfeeding

<3 months Mixed feeding

Mother/child couples
Interruption of follow-up
- Child’s pathology
- Lost to follow-up
- Leave the study

—

Follow-up at 6 months, 2
and 4 years

Follow-up at 6 months, 2

and 4 years Monitoring

Final analysis

Figure 1 Study design.
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Figure 2 Study schedules. PENSINE, Périnatalité, Environnement, Santé Intestinale et Nutrition de I'Enfant.

dren’s meconium will be collected to be frozen and
stored.

3. Follow-up period (3) after birth: Three follow-up
visits will be scheduled at 6+1 months, 24+1 months
and 48+1 months at the paediatric CIC. The visit will
include: clinical examination of the child, anthropo-
metric measurements, collection of medical informa-
tion including episodes of fever, diarrhoea or atopic
dermatitis and medication received, standardised
food questionnaires (Food and life style question,
see table 1), and questionnaires intended to diag-
nose the presence of functional gastrointestinal

disorders in children (Rome IV). The Rome IV cri-
teria are validated, symptoms-based criteria for the
diagnosis of functional gastrointestinal disorders in
infants and children, including regurgitations, colic,
constipation and diarrhoea. The presence of these
functional gastrointestinal disorders will be deter-
mined at each follow-up visit using a standardised
validated questionnaire based on the Rome IV crite-
ria.”*?® The stools of infants will be collected at each
time, aliquot and stored for further immunological
studies (faecal sIgA and inflammatory markers such

Table 1 Objectives of PENSINE surveys

Questionnaires Aims

Socioeconomic questionnaire

Food Frequency Questionnaires for mothers
during pregnancy

Food and life style questionnaires at 6 months of
age

To describe the socioeconomic level

To describe food profiles (‘meat eaters’/‘vegetable eaters’, Mediterranean
diet, western diet, etc...)

To describe the duration of exclusive breast feeding (main criterion of
comparison between two groups: breastfed or not breastfed).

To evaluate infant milk intake (infant formula vs breast feeding).

To describe the timing of food diversification.

To describe the quality of food diversification.

To evaluate the type of care (child alone, in a ‘small group’ or in a group).

Food and life style questionnaire at 2 years of age To evaluate the duration of breast feeding, beyond the 6 months.
To evaluate infant milk intake.
To describe several food profiles (‘meat eaters’/‘vegetable eaters’
Mediterranean diet, Western diet, etc...).
To evaluate the mode of care.

Food and life style questionnaire at 4 years of age To describe several food profiles (‘meat eaters’/‘vegetable eaters’
Mediterranean diet, Western diet, etc...).
To evaluate the mode of care.

Rome IV questionnaire at 6 months, 2 years and 4 To describe gastrointestinal disorders in the child.

years of age

PENSINE, Périnatalité, Environnement, Santé Intestinale et Nutrition de I'Enfant.
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as faecal calprotectin) and metagenomic analysis of
the intestinal microbiota.

Patient and public involvement
Parents included in this study will not be involved in the
design, recruitment or conduction of the study.

Sample size

The study was powered to demonstrate an effect size
(standardised mean difference) in sIgA at 4 years =0.40
considered as medium. This effect size was chosen given
the effect size of exclusive breast feeding on gut health
measured by sIgA at 3 months of life reported in litera-
ture.'’ To demonstrate this effect size at 4 years, assuming
an exclusive breastfeeding rate of 40% at 3-month of age,
with a two-sided test at 5% of significance and statistical
power of 80%, 208 subjects (mother/child dyad) are
needed. To take into account 40% of subjects who cannot
be analysed at 4 years, 350 subjects should be included.
Because premature infants are excluded, the inclusion of
pregnant mothers in the third trimester of pregnancy will
take place until the goal of the inclusion of 350 eligible
full-term newborns at birth is reached. Considering 10%
prematurity, we anticipate the inclusion of 390 pregnant
mothers.

Data management

The study will provide a set of medical and dietary
outcomes for each participant during pregnancy, at birth
and during the follow-up. The individual data collected
during the study will be reported on a source document
and then will be recorded into a computer database
(electronic-case report form (e-CRF)). The processing
of data will be carried out under the conditions of confi-
dentiality defined by the French law of 6 January 1978
modified relating to data processing, files and free-
doms (Commission Nationale de I'Informatique et des
Libertés) as well as in accordance with European Regu-
lation (General Data Protection Regulation). Access to
the data will be restricted to those directly involved in the
study.

The data concerning this study will be archived for a
minimum period of fifteen years from the end of the
research or its early termination without prejudice to the
legislative and regulatory provisions in force.

Medical and anthropometric data

Medical data will be recorded at baseline by trained
staff. They will include medications as well as complica-
tions (hypertension, pre-eclampsia, gestational diabetes,
thromboembolic complications, anaemia, prolonged
rupture of membranes) during pregnancy or labour
and/or childbirth, mode of delivery, birth weight, length
and head circumference of the newborn. These data
will be considered for the final analysis. Anthropometric
parameters will be measured as part of clinical assessment
at birth, 6 months, 2 years and 4 years of age in infants
and children with standardised techniques. Information
on the exposure of relevant drugs will be recorded at

baseline and during the study (using standardised ques-
tionnaires). The presence of gastrointestinal disorders
will be assessed by a paediatric gastroenterologist using
the paediatric Rome IV diagnostic criteria®® and recorded
in the e-CRF.

Biobanking

All samples will be kept frozen at the Biological Resource
Centre (BRC) of the Lille University Hospital to consti-
tute a biobank until the analysis. The BRC/CIC will
ensure the management of biological samples with a view
to their subsequent analysis, storage and management of
these in its aspects of referencing, storage, traceability of
inputs, outputs or incidents.

According to the primary outcome, an aliquot of stool
from 4-year-old children will be used to measure sIgA by
ELISA methodology (commercial kit). The other biolog-
ical elements of the biobank (cord blood plasma, CBMC,
meconium, aliquots of stool) will be available as part of
ancillary research projects by our team or open to the
scientific and clinical community. These research proj-
ects might include analysis of immunological biomarkers,
composition of the intestinal microbiota on stool samples
and epigenetics on CBMC.

Blood samples

After delivery, cord blood will be drawn in heparin-
ised tubes by the midwife from the umbilical vein after
clamping and before cutting the cord. The labelled tube
will be transferred to the BRC for processing. Plasma and
purified CBMCs will be frozen and stored as part of the
protocol. After collecting and distributing the plasma in
an aliquot, CBMCs will be purified and cryopreserved in
liquid nitrogen for biobanking.

At the age of 4 years, a finger prick will be proposed to
collect a drop of blood of the child using a lancing device.
The drop of blood will be placed on a Whatman filter
paper using the dried blood spot technique for subse-
quent analysis of inflammatory serological biomarkers.

Fecal samples

At birth, meconium will be collected under sterile condi-
tions by midwives or paediatric nurses, then transferred
to the BRC for aliquoting and freezing. At 6 months, 24
months and 48 months, the child’s stool will be collected
by the parents at home in the days before the visit. Faecal
collection kits prepared by the BRC will be used. Stools
will be placed in a labelled sterile container before storing
at +4°C. The stool sample will be brought back to the CIC
for the follow-up visit. The sample will be immediately
transferred to the BRC in order to aliquot, manage trace-
ability and storage at -80°C for further immunological
and intestinal microbiome analysis.

Statistical analysis

Statistical analysis will be performed by the Method-
ology, Biostatistics and Data Management Department
at the Lille University Hospital under the responsibility
of Julien Labreuche and Elodie Drumez. Data will be
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analysed using the SAS software 9.4. (SAS Institute). All
statistical tests will be performed with a two-tailed alpha
risk of 0.05; all secondary objectives will be considered as
exploratory and no correction for multiple comparisons
will be applied. A detailed statistical analysis plan will be
written and finalised prior to the database lock.

Primary objective: the sIgA level assessed at 4-year of life
will be compared according to exclusive breastfeeding
status at 3-month of age using a Student’s t-test; the stan-
dardised mean difference will be calculated with its 95%
CI. To account prespecified confounding factors (age of
dietary diversification, socioeconomic level of parents,
gestational age atbirth, mode of delivery, antibiotic therapy
during the first months), a multivariable linear regression
model will be used, with sIgA level as dependent variable,
and exclusive breastfeeding status at 3-month of age, and
prespecified confounding factors as independent vari-
ables. To account missing data on dependent and inde-
pendent variables, primary analysis will be performed
after handling missing values by multiple imputation
procedure under the missing at random assumption
using a regression switching approach (chained equa-
tion with number of imputation (m) guided by maximal
fraction of missing information/m<0.1).** The imputa-
tion models will be used all baseline and 3-month char-
acteristics, and study outcome (sIgA level at 4-year of life)
with predictive mean matching method for quantitative
variables and logistic regression (binary, ordinal or poly-
nomial) for categorical variables). Estimates obtained in
the different imputed data sets will be combined using
Rubin’s rules.”” A complete-case analysis will be done as
first sensitivity analysis. A second sensitivity analysis will
be done by using the Hayden method to account the rate
of missing information on primary outcome, by using a
weighted linear regression model.”® The weights will be
calculated as the probabilities of missing outcome value
in each group of interest estimated using multivariable
logistic regression model including missing information
status as dependent variable and all baseline and 3-month
characteristics as independent variables.

Secondary objectives: Briefly, to evaluate the associa-
tion of sIgA at 4 years of age with the duration of exclu-
sive breast feeding (assessed as ordinal 5-level categorical
variable) a one-way analysis of variance will be performed;
a trend test will be done using linear contrast. To account
prespecified confounding factors, a multivariable linear
regression model will be performed.

To assess the association of mother’s eating habits
during pregnancy (measured by Food Frequency Ques-
tionnaire) and the gut health during the first 4 years of
life (assessed at 6months, 2 years and 4years), we will
used a linear mixed model (with unstructured covariance
matrix to account the repeated measures), by included
mother’s eating habit characteristics, time and time*
mother’s eating habit characteristics as fixed effects. Post
hoc comparison at each time of follow-up will be done
using linear contrast. As specified above, multivariate
analysis will be done by considering the same prespecified

confounding factors into linear mixed model. We also
used the same approach to assess the association of child’s
growth and the presence of gastrointestinal disorders and
the level of sIgA in stool first 4 years of life (assessed at
6months, 2 years and 4years). For all linear regression
models, the normality of residuals will be checked.

DISCUSSION AND PERSPECTIVES

Previous studies on the link between total faecal sIgA and
breast feeding were restricted to the first months of life,
with a limited number of inclusions.'* ** ¥~ No study has
investigated the relationships between neonatal nutri-
tion, faecal sIgA, intestinal microbiota and gastrointes-
tinal disorders during the first years of life. In our study,
gastrointestinal disorders will be diagnosed for the first
time with the paediatric Rome IV questionnaire.

The gastrointestinal tract undergoes significant matu-
ration during the perinatal period, which leads to the
establishment of the intestinal barrier and immune
homoeostasis. The production of sIgA detectable in stools
is higher at 6 months of age in breastfed infants compared
with those receiving infant formula." 5 sIgA plays a key
role in programming intestinal homoeostasis and is a rele-
vant biomarker of gut health.” *** Moreover, the compo-
sition of the intestinal microbiota differs significantly
between breastfed infants and those receiving infant
formula (higher proportion of bifidobacteria and lacto-
bacilli which are overall beneficial for health in breastfed
infants).” The cessation of breast feeding, more than the
introduction of weaning foods, is the main driver in the
dynamics of microbiota development during the first year
of life.*”*! On the other hand, the impact of the weaning
stage on microbiota development has been considerably
less investigated, but is thought to contribute to intestinal
microbiota alpha-diversity.”

The gut microbiome has been shown to be highly
involved in many critical physiological processes,
including food digestion, immune system development
and metabolic homoeostasis. A growing number of studies
have reported that early changes in human gut micro-
biota diversity may affect risk factors for chronic diseases
such as IBD, allergy or diabetes.*® Microbes are believed
to colonise the neonatal gut immediately following birth
and shape host immunity.” Although the microbiota in
children seems to reach an adultlike diversity around
2-3 years of age, some recent investigations claimed the
structure of gut microbial community is still developing
in preschool children.*

These data clearly underscore the importance of better
understanding how breast milk affects gut health in
infancy. The PENSINE study will allow the child’s health
trajectory to be understood as a function of gut health, its
clinical impacts during infancy and later on in preschool
children (focused on 4 years), and the complex intrica-
cies between multiple factors including the perinatal
environmental exposure, nutritional status, inflamma-
tion, microbiota or epigenetic modifications. The data
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from the complete study will provide a conceptual basis
for thinking about the possibility of nutritional recom-
mendations for mothers and children with regard to a
sustainable health trajectory. The biobank will also open
up transversal perspectives for clinical research with
a significant impact on clinicians in the field of neona-
tology, obstetrics, paediatrics and nutrition.

This study encompasses a number of strength and
limitations. This is a prospective and longitudinal
mother/child cohort with minimal constraints (3 visits
over 4 years) and minimal risk (no intervention and
minimally invasive procedures). It will collect a great
deal of longitudinal information on children during the
first years of life, their parents and their environment
via questionnaires and biological samples (cord blood,
meconium, stools). This study will obtain precise data on
breastfeeding practices and their short-term and medium-
term effects on the health of the child, in particular and
in an innovative way on gut health through stool samples
for immunological analysis, and by using the Rome IV
paediatric questionnaire. Weaknesses could be relied to
confounding factors at the selection process and during
the follow-up. By addition, the nutritional survey during
the study is primarily based on reports from parents and
is retrospective which could contribute to inaccuracies
due to long delay between each visit. Finally, due to the
non-interventional study design we will be able to study
association but no causal relationship.

Ethics and dissemination

The clinical study was approved by the French
national ethical committee (CPP Sud-Est VI Clermont-
Ferrand/2019-A01416-51/18 October 2019). It will be
conducted in accordance with the clinical study protocol,
and with the Good Clinical Practices. In particular, the
study participant (legal representative of the child) will
receive fair and complete information through the infor-
mation letter, explained orally by the investigator or the
midwife. Each legal representative of the child will give
their written consent on a consent form prior to fill out
the questionnaires and to collect biological samples.

The first deliverables of the study will consist in estab-
lishing regular reports, and at the end of the study a final
report will be written by the medical investigator. This
vast study will lead to clinical and biological results that
will be communicated through publications and commu-
nications by poster or oral at specialist congresses or
seminars. Our study is totally in the field of early health
programming, which is the main theme of the Devel-
opmental Origins of Health and Disease, which organ-
ises conferences in which many elements of our study
might be presented. In conclusion, the identification of
risk profiles for intestinal diseases and the rapid intro-
duction of new recommendations to improve health
outcomes will be major outlets for this study. Collectively,
the overall project will produce appropriate knowledge
useful for regulatory and risk management agencies and

even for related stakeholders in order to support specific
recommendations.
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