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Introduction

Differences in nutritional experience during sdusitperiods in early life, both before and
after birth can programme a person’s future devakq, metabolism and health. Better
scientific understanding of Early Nutrition Progmamng holds enormous potential for
implementing preventive strategies to enhance teng- health, well-being and performance.
This could not only reduce costs of health care smdal services, but may also improve
wealth of societies. The Early Nutrition ProgramgiRroject brought together a multi-
disciplinary team of international scientists aedders in key areas of the early nutrition
programming field from 40 major research centressx16 European countries. The project
was funded by the EC under the Sixth Framework Arage for Research and Technical
Development and was coordinated by the Ludwig-Maams-University Munich. The
integrated programme of work combines experimemstaldies in humans, prospective
observational studies and mechanistic animal wodtuding physiological studies, cell
culture models, and molecular biology techniques.

Pre- and post-natal nutrition programme long-tednltahealth. This conclusion has been
well-established in animal studies, and there iarge amount of data from retrospective
observational studies suggesting that similar &face seen in humans. There have been less
data available from contemporary prospective stidi@d randomised controlled trials
because these studies have not been running langglenThe Early Nutrition Programming
Project enabled follow-up of participants of RCiiearly adulthood, to investigate whether
differences induced by pre- or postnatal dietarydification persist later ages and into
adulthood.

The implications of early nutrition programming arage - differences in risk factors for
cardiovascular disease, diabetes and obesity, mume function and allergy risk, in bone
health, and in cognitive, neuro-motor and behawbwutcomes have all been seen in
children. The potential for improving the healthfofure generations is enormous.

This EARNEST project also addressed other areasenhere information is required about
early nutrition programming to inform public healffolicies and recommendations. The
project gave insights on sensitive time periodsthenmechanisms how effects are mediated,
and on whether or not, and to which extent, eaibg@mmming effects can be reversed.
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K ey objectives of the project
The integrated programme was made up of 9 themas were devoted to different
approaches to study early nutrition programmingy Klejectives were:

Quantification of the effects of early programmiog later cardiovascular diseases,
obesity, diabetes, cognitive and mental disordeose health and some cancers (Themes
1-3).

Definition of the relative importance of criticakpods in foetal and early life on later
disease (Themes 1-3).

Exploration of the impact of genetic determinantsearly programming effects and on
subsequent outcomes (Theme 3).

Understanding the role of specific nutrients arartinteractions in the maternal and infant
diet on programming effects on disease and ths&irfactors (Themes 1-3).

Understanding mechanisms for early programmingaber Idisease and their risk factors
(Theme 3).

Development of appropriate strategies for treatamgl especially for preventing the
amplification of adverse programming effects oflyautrition (Theme 1).

Exploration of the public health impact of how kredge about early programming
affects consumer behaviour (Theme 4).

Quantification of the impact of early nutrition ¢ime economic burden of adult ill-health
(Theme 5).

Demonstration projects to test the viability of néschnologies that offer a potential
economic advantage, but which cannot be commesedilirectly (Theme 6)

Improvement of training and enhancement of trainomportunities for all partners
including those from accession countries (Theme 8).

Project Management - provision of a structure Huairessed the complexity of the project
and ensured the effective integration of each efatitivities within the different Themes
(Theme 9).

Summary Reportsof Individual Themes

Theme 1: Follow-up of major intervention trialsin pregnancy and early life

Studies in Theme 1 followed-up people who took framprevious intervention trials carried
out during pregnancy and the first few years oé.liilThis enabled the effects of the
interventions to be tested over a longer period.

The results obtained from the 14 projects developétin the Theme 1 of EARNEST
programme had shown important results, which suwely have major impact for EU

populations, for future research and developmennt,far public health.

The main hypotheses that were tested in Theme listed below:

Does maternal diet have beneficial long term effemh visual, motor and cognitive
development, and cardiovascular risk factors, khclg obesity propensity and type Il
diabetes for the child?

Is prenatal docosahexaenoic acid (DHA) supply séifie regard to growth, infection rates,
and occurrence of other potential adverse effects?

Does infant feeding affect long-term adult healthcomes (atherosclerotic cardiovascular
disease and its risk factors, obesity, developnwnallergies, development of food
preferences, and bone health)?
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- Do neonatal fatty acid status and supplementatibrioomula feeds with long chain
polyunsaturated fatty acids (LCPUFA) affect specifieasures of neurodevelopmental
outcome at the age of 8-12 years in term and prei&iants?

- Are gut bacteria different between children develgpand not developing allergic
disease?

The NUHEAL multicenter intervention study has dewstosted that DHA and/or 5-MTHF
supplementation during pregnancy increases DHAnmdaand erythrocyte membrane levels
in the mother and offspring; this effect has als®rb shown in the INFAT study, where
LCPUFA supplementation during th&®alf of pregnancy determines also a longer dumatio
of pregnancy of 4 days, significantly higher birtleight, and less increase of triglycerides
during pregnancy. DHA and/or 5-MTHF supplementatiduring pregnancy (NUHEAL
study) have not shown any long-term influence ie tileuropsychomotor, cognitive and
behaviour development up to 6.5Kempel, Touwen, Kaufmann tests, CBCL); however the
level of maternal & cord blood DHA in plasma pholgpids and its content in PE and PC
erythrocyte membrane, haverajor influence on the neurological and cognition outcome of
their offspring from 4y to 6.5 y of life. It als@ems that maternal age and the ratio AA/DHA
in erythrocyte membrane are major determinantstefadions inbehavior development.

The Groningen LCPUFA study suggests that the eftécprenatal fatty acid status on
developmental outcome is greater than that of gaoktnatal fatty acid status. The precise
nature of the relationships needs to be furtherigfied. After birth, the effect of 2 months of
postnatal LCPUFA supplementation in term infantsnenrodevelopmental outcome largely
depends on maternal smoking during pregnancy: ildrelm prenatally exposed to maternal
smoking, LCPUFA supplementation of infant formuldl we related toan improvement of
cognitive development. Two months of postnatal LCPUFA supplementatiod kot affect
neurological condition, behaviour, anthropometdnsd parameters of cardiovascular health at
9 years Breastfeeding is consistently associated with a better outcome at 9 years. This holds
true for neurological condition, cognitive outconfehaviour, and heart rate and also when
maternal 1Q is taken into account. The IPD metdyses of considerable size performed in
Theme 1, provided no evidence for beneficial onifat effects of LCPUFA supplementation
of formula milk on either growth or neurodeveloprmen the age of 18 months, neither
overall nor in specific subgroups. These findingsieportant since individual trials of lower
size had shown conflicting results.

In preterm infants, the longest follow-up knownawof LCPUFA supplementation in early life
(UCLON), has shown no significant effect of suppégration on cognitive outcome,
including global and specific tests at 10 yearsh@ligh overall there were no differences in
cognitive function between randomised groups, & sbb-group of infants who received no
breast milk in the neonatal period, LCPUFA-suppletagon was associated with beneficial
effects onverbal 1Q, which was reflected in full scale 1Q cognitivenfition. In addition,
there was also a significant difference in therd-pair learning scaled score from the
Children’s Memory Scale, which is believed to bdated the hippocampus function.
However,supplemented girls showed benefits for some aspmcliseracy and infants who
received no human milk showed at 10 yrs some befeim supplementation early in
infancy; those who received human milk showed noebe Girls who received LCPUFA
supplemented formulas weiater and had higher blood pressure at age 10 yrs. The effect on
blood pressure was mediated by higher weight. No effect was seen in boys. These unexpected
results emphasise the importance of longer-terfovielip of these cohorts, and the need to
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measure health outcomes such as body compositaibland pressure as well as cognitive
function.

No evidence that maternal prenatal protein-energgattium supplementation of 1500 mg/d
from 20 wk of gestation until delivery influencespring blood pressure measured at 5-17 y
of age in a rural area of Gambia had been founth Bam the Aarhus trial on the effect of
fish oil in pregnancy on the risk of offspring atig, overweight and blood pressure at 17-18
years did not shown significant differences in frof the mothers who received olive oil
supplement during pregnancy. However, the Aarhudyshas demonstrated that 2.7 grams
daily of LCPUFA in 3rd trimester may confer proiectagainst asthma in the offspring.

The results emerging from PROBIT IIl (17046 chilkdrdhave shown that there is no long-
term beneficial effect of prolonged and exclusiveastfeeding on adiposity, stature or blood
pressure in childhood at 11.5y. Moreover, no ewedethat a successful breastfeeding
promotion intervention resulted in lower materndipasity or blood pressure at 11.5 years
postpartum.

By using an RCT (UCLON), designed to compare anckad infant formula to promote
growth with a control infant formula, it was showrat rapid growth in first 6 months of life
is associated with increased fat mass at 6 yeawseder, accelerated growth in the first four
weeks of life has a strong effect on componentsodfy composition, with the strongest effect
seen on fat mass index at 19 years. Results engefigim the ALSPAC study have shown
that a rapid weight gain after birth was not pesity associated with 1Q scores at either 49
months or 8 years in non-small for gestational apddren. Subgroup analyses with
stratification by child’s sex yielded similar retul

In the CHOP study, 1138 formula fed infants wenedmanly assigned to receive a formula
with higher or lower protein content; additionalty reference group of 619 exclusively
breastfed infants were recruited. The results fthim multicenter study has shown that the
length z-score was not different between the higimer lower protein group at any time; but
at 24 months weight-for-length z scores of infantthe lower protein formula group were 0.2
lower than those of the higher protein group ardl bt differ from that of the breastfed

reference group, probably induced by the diffenerdtein intake. It is estimated that an
increase of 0.2 SD in weight-for-length during tist 2 years of life is associated with a 13%
higher risk for obesity at the age of 14-16 yeasreover, the effect of the early protein

intake on the metabolic-endocrine response shohaidhigher protein intake stimulates the
IGF axis and insulin release in infancy, which asisidered to be important for modulating
later body size and adiposity risk.

The NUHEAL study demonstrates that Spanish childsedy have higher daily intake of
energy, fat (including DHA and EPA), total protegarbohydrates, iron, but at the same time
have higher BMI in front of German or Hungarianldten.

The GINI study has confirmed a long-term allerggyantive effect of hydrolyzed infant
formulas on asthma and atopic eczema until 10 yefi@ge. Moreover, infants fed with
extensively-hydrolyzed-casein formula show a loB&fl-gain in the first year of life than

those fed with hydrolyzed-whey and cow’s-milk folauHowever, no long-term effect on
BMI up to age 6 was found with the extensively lopgsed casein formula (eHF-C) or any
other formula groups. A general programming effettearly infant feeding on food

preference later in life could not be detectedhiy study.
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Related to bone health, the studies developed stidbat the benefits seen early in life
associated with the use of infant formulas desigonedprove bone outcomes do not appear
to extend into mid-childhood and beyond. The stodyducted in UK (UCLON) in preterm
and term babies has shown that prematurity may lwageterm effects on peak bone mass,
but this may not relate to dietary intake in infan8o, increasing dietary nutrient calcium and
phosphorus intake for preterm infants whilst onriteenatal unit had no influence on the bone
health and markers of turnover by early adulthdeal. instance, subjects born preterm are
shorter and have lower lumbar spine bone massrig adult life compared to population
reference data; deficits are most marked in thase Bmall for gestational age before 30
weeks. However, the intake of human milk (eithemasther’'s breast milk or banked breast
milk) appears to provide beneficial effects by easing the whole body bone area (WBBA)
and bone mineral content (BMC) despite the lowé¢aike of early calcium and phosphorus
associated with the provision of un-supplementegadtr milk in this study. So, human milk
has a positive long-term effect on later bone nuEspite its low mineral content which may
reflect the presence obn-nutritional factors in human milk, such as growth factors or other
hormones, that will improve bone health; theseifigd have implications farecommended
mineral intakes for preterm infants; this is important taken into account that curreighh
recommended intakes are often difficult to achi@vepractice. The short-term positive
benefits for bone mass shown in term infants fethvan infant formula with synthetic
triglyceride (sn-2-palmitate) to enhance calciunsaption are not present at 10 years. In
addition, there are no differences in bone maswdest breast-fed and formula fed term
infants at age 10 years. So, sensitive perioddogiterm effects in bone health may not be
restricted to a critical window in infancy.

The long-term effect and safety of the approachhm follow-up of the cohort in infants
receiving probiotics perinatally was of specifics. The study performed using a perinatal
probiotic supplementation show that this intervemtis safe in terms of the growth of the 159
children up to 10 years of age and may confer banéfeffects in terms of the weight
regulation. Probiotics intervention resulted in permanent alterations in the compositional
development of the gut microbiota without permarmtbnization of the administered strain.
Moreover, probiotics could offer a useful intervent strategy against allergy epidemic,
because the long-term benefits demonstrated heaer@duced risk of atopic eczema up to 7
years of age, i.e. beyond the intervention periwdliafancy.

The new study developed within EARNEST with an mfdormula supplemented with
oligosaccharide prebiotics (scGOS/IcFOS) demorestréhat when this intervention started
early in life have grotective effect against allergic manifestations and infections during the
first 2 years of life. Thidong-lasting protection against allergy-associated symptoms is still
present at 5 years of life, probably due a modutatif the immune system.

The NUHEAL follow-up study also has shown that esyp@ to conventional household
cleaning products represents a risk factor forrobstze airway disease in children (4y) with
pre-existing risk for allergic disease and the mapilon of room disinfectants was
significantly associated with an increased effectdtopic dermatitis and itchy rash. Future
preventive strategies might aim to restrict useashmon room disinfectants.

The CHOP study has advanced the knowledge aboutdhemon solid introduction in
different European Countries. Summarizing the tsswdolids were introduced earlier in
formula fed (median 19 weeks) than in breastfed d{eme 21 weeks) infants. Earlier



FOOD-CT-2005-007036

introduction of solids (at 3 and 4 completed mopiksassociated with maternal age, low
education level and maternal smoking. Significanffecences were detected between
countries for both, formula fed and breastfed itdawith infants in Belgium receiving solids
earliest. Although recommendations are similar s@untries and are the same for formula
and breastfed infants, there are differences intithe point of introducing complementary
foods. These data inform approaches towards mogeted strategies for more intensive
counselling of families at high risk for inapproge complementary feeding.

Regarding the energy providing liquids (EPL), 30%beceastfed and 43% of formula fed

infants received EPL at the age of 4 months witimfda fed infants starting earlier (median

17 weeks in formula fed infants and 30 weeks irastfed infants). Significant differences

were also observed between countries. Intake of &&4 associated with a lower intake of
formula milk and solids in the first year of lif8ince regular intake of EPL not only reduces
the intake of formula or breast milk but also irages the risk for later development of dental
caries or obesity, better and more extensice cdlingseegarding the use of EPL should be
given to the caregivers.

Maternal postnatal depression was assessed in H@PCcohort using the Edinburgh
postnatal depression scale (EPDS) at an infants @ig2 and 6 months, respectively.
Postpartum depression has a prevalence of about @&ftile colic and prolonged crying
are known risk factors for maternal postnatal degica. This association was also studied in
the CHOP population where data of 1015 mothersiafathts at the age of 2 and 6 months
were available. Mothers with a score higher tharwk2e identified at risk of depression.
Infant crying was associated with high EPDS scate® months and 6 months postpartum.
Even if crying had resolved mothers of infants witfantile colic still had a higher risk of
depression at 6 months postpartum. No effects dftnatal maternal depression on
anthropometric indices in the first two years @& Icould be found. Thus, a high postnatal
maternal depression score is not a risk factoufmer- or overweight in childhood in affluent
societies.

Finally, the concept of early nutrition programmingve been explored in humans in Theme
1, and the concept of ,re-programming“ has beergsesigd as a new goal for nutritional
treatment of common and chronic pathologies; thdifigs achieved will be the baseline for
new products for infant, children and probably for adolescemtijch will opennew windows

for research and new advanced therapies based on functional nutrientSheme 1 has shown
the capacity of different teams and companies fith countries to develop successfully
important and interesting studies with common goals

Theme 2: Prospective epidemiology

Theme 2 addressed a series of objectives usingmpitbgical cohorts which had already

been established or were newly set up.

The main objectives are listed below:

- To identify cohort databases in Europe which ceoniaformation on early dietary and
other exposures, and those where such informagitatking.

- To evaluate the similarities and differences betwdleese cohorts and organise an
international meeting with the participation of ledly persons in EU birth cohorts.

- To assess the scientific potential of undertakiogplsined analyses of the Danish National
Birth Cohort (DNBC) and Norwegian Mother and Chitdhort (NMCC) databases.
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- To collect post-pubertal data on body compositiond &lood pressure in the Avon
Longitudinal Study of Parents and Children (ALSPAC)

- To study the relation between prenatal (maternad) @ostnatal (infant) dietary factors and
how they predict early disease markers and riskofacfor chronic diseases, including
chryptorchism, early growth patterns, psychomotevelopmental milestones, atopic
diseases and cognitive development.

- To disentangle the effects of prenatal and podtrdittary factors on early disease
markers.

- To collect biological samples and detailed datdamtal growth in the NMCC to enable
triad analyses of the genetic basis of low birtigive

Theme 2 was based on a unique set of prospecigmancy cohorts. The British ALSPAC
cohort is following offspring from around 14,00Cgnancies and was established in 1991-
1992. The Danish National Birth Cohort is followiatjspring from around 100,000
pregnancies and was established in 1996-2002. Dnedgian MoBa cohort is following
offspring also from around 100,000 and was estiagtisn 1999-2008. Furthermore a
collaborative framework principally involved alliskng pregnancy cohorts in Europe. The
work in the theme was divided into five workpackagehe first developed the knowledge
database regarding existing cohorts in Europe.séleend, third and forth workpackages
undertook separate analyses based on the ALSPAB(CDAMd MoBa databases exploiting
their unique respective strengths; thus, in ALSRA€analyses focused on impact of early
diet on blood pressure and anthropometric measuir®s years; in the DNBC the analyses
focused on impact of early diet on cryptorchidisrayurodevelopment, atopic diseases and
growth up to 7 years; whereas the analyses in Mtii@Ased on impact of genes and diet on
birth weight and foetal growth. The fifth, and lasbrkpackage undertook coordinated
analyses based on DNBC and MoBa.

Developing a knowledge base regarding European cohorts holding information on early diet:
This workpackage aimed at creating an overvievealfecting information on, and
undertaking comparisons of cohorts in Europe tbatdcbe used to examine impact of such
exposures on health and development.

The identification of birth cohort database&urope followed different approaches. A
first list of cohorts was created by researchersgyaating in EARNEST through personal
knowledge of research in the area of mother chiltbets. This list was supplemented
through PubMed searches and personal contactxohdetep was the development of a one
page questionnaire that was easily completed atdrtbluded basic information for each
cohort. Cohorts identified were asked to regigtehe birthcohorts.net website and include
the relevant information. At present the birth catavebsitevww.birthcohorts.neincludes
information of practically all mother-child cohoiits Europe and is the main source of
systematic essential information of these cohorts.

To assess similarities and differences aarobsrts a protocol was developed which
involved carefully constructed guidelines on theg@and variety of foods to be included in
constructing standardized food group and subgretipitons, and collected data on the
number and types of foods included in base questioes, which was influential in estimates
of means and variability in intakes. Differencesntakes across European countries were
described, as well as among women with differentocsdemographic and health profiles
within countries, to better understand how dispesiin dietary intake may influence health
outcomes among European women. Focus was on foad lbood groups: fruits and
vegetables, essential sources of micronutrients aadolate and antioxidants; meats, a major
source of bioavailable iron as well as less bers@fammpounds such as saturated fat;
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seafood, the main source of several essential dattls as iron and other micronutrients; and
milk and yogurt, important contributors to adequatakes of calcium in pregnancy.

There were clear regional differences in titeke of fruits and vegetables with highest
intakes in Sothern European countries. Lower irgakesome countries such as Italy or Spain
are above the highest intakes in other countries ag England. There were also clear
heterogeneous patterns within regions. For exarfplié and vegetable intakes among
pregnant women in Norway are higher than thosdhardNorthern European countries such
as Denmark or England.

With the exception of most Southern/Meditee@m countries, where fruit and vegetable
intakes were typically highest, median intakes wgmeerally lower among smokers, younger
ages and patrticularly <20y, less educated womewgetsis among those with higher pre-
pregnancy BMIs. These disparities in intake actbese groups were generally about 40-
70g/day—about half a serving daily. However, in sarases, differences in median intakes
associated with these factors exceeded 90-100gédayalent to a full vegetable serving or a
small serving of fruit.

In contrast to the rest of Europe, in Soutleerantries where intakes were highest,
maternal education was not strongly related toeiased fruit and vegetable intakes. In Spain
and Portugal, fruit and vegetable intakes were eglgklower among smokers and younger
women. However, these relationships were not oleskeirvItaly or Greece. While in other
regions a declining gradient in fruit and vegetabtakes was typically observed with
increasing BMI, pre-pregnancy overweight and olyesére associated with lower reported
intakes of fruits only in Greece.

This is the first study showing comparativenfEuropean data on dietary intakes in this
population with special dietary needs, and provigssful information for the development
and targeting of effective food-based dietary glings in Europe. The data demonstrate that
key dietary components co-vary with other risk éastrelated to reproductive health
outcomes: diet may be an important confoundermdénounderlying contributing cause,
linking these factors to reproductive health outesm

Early determinants of blood pressure and soft tissue at 15 years of age: The studies in this
workpackage were based on The Avon Longitudinatistf Parents and Children
(ALSPAC). ALSPACIs a geographically-based birth cohort investigatime health and
developmenof children. All pregnant women living in three tealistricts of Bristol

(formerly known as the Avon Health Area), Englanthvexpected delivery dates between
April 1991 and December 1992 were eligible to tp&#g in the study. A total of 14,541 were
enrolled, and 13,678 had a singleton, live boriidchDetailed data have been collected by
self-completed questionnaires (relating to the rmgther partner, and her offspring) from
pregnancy onwards. From the age of seven, allremldave been invited to regular research
clinics.

The main tasks of this workpackage includdtection of systolic and diastolic blood
pressure data on 5091 children and of body conmpogitata measured by DXA on 5134
children, when they were 15 years.

As regards early determinants of blood presaud5 years of age, none of the maternal
exposures were associated with offspring systolet@iastolic blood pressure, after adjusting
for gender, offspring age and maternal energy an(pkenatal diet variables only).

As regards early determinants of fat mas$atehrs of age, maternal (but also paternal)
smoking, and reduced infant sleep were both adsalcigith higher offspring fat mass, but
the association with breastfeeding was lost afigrsament for potentially confounding
factors. Maternal smoking was the only factorhafse explored that is associated with
offspring lean mass at age 15.
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The ALSPAC team conducted a highly succegsfghing event which was set up as an
Epidemiology and Statistics Workshop during tHengeeting in the EARNEST consortium
held in Krakow in September 2009. The workshop lates made available as video-
broadcast within the consortium.

Early dietary determinants of growth, asthma and allergies, psychomotor devel opment, and
cognitive performance: Studies in the third workpackage were based o#rash National
Birth Cohort (DNBC), which is the first large prasgive birth cohort holding extensive
information on maternal and infant diet. During 802, 101,046 Danish pregnant women
were recruited into this cohort for long-term fellap of themselves and their subsequent
children. Information on a broad range of lifestgited other factors was collected through 1)
the recruitment form completed in weeks 6-10 otafem, 2) telephone interviews of the
women in gestation weeks 12 and 30 (prenatal irges) and when the children were 6 and
18 (postnatal interviews) months old, and 3) thftbagomprehensive dietary questionnaire
sent by postal mail to the women around gestatieekv25. Three blood samples were
collected, two from the mother (around gestatioekse6-10 and 25 of gestation) and one
from the umbilical cord. The database could cbldihto Danish registries containing
information on socio-economic and health relatetbbdes. Among the registries available
was the medical birth registry, which is recordinfiprmation on birth weight and other
variables recorded by health personnel arounditine df birth, and another the mandatory
National Patient Registry with ICD based diagnagesn during hospital contacts.
Information on maternal diet was recorded in theriiews and in the mid-pregnancy 300-
item food frequency questionnaire, whereas infoionadn infant diet was recorded in the
postnatal interviews.

The objectives were to study associations éetwnaternal and infant dietary exposures
on the one hand and early markers of chronic deseasd cognitive development during the
first years of life on the other.

A comprehensive series of analyses were ugkkant The main conclusions included the
following: As regards cryptochidism, which is aostg risk factor for testicle cancer, no
specific foods or nutrients in the maternal diatlddoe convincingly pointed out to be
determinants of cryptorchidism. Maternal milk ingak pregnancy seemed to have
stimulating effect on fetal growth, an effect whieimded to beyond the prenatal period up to
the age of 7 years. Maternal fish intake duringgpascy and the duration of breastfeeding
were independently associated with better earlig @d@velopment. As regards asthma, a
protective association seemed to exist for hightakie of fish, whereas results for allergies
were less clear. Higher consumption of both pearutf,and total nut in mid-pregnancy was
inversely associated with wheeze at 18 months ahdgnosis of asthma at 7 years, which is
contrary to the current hypotheses and some recowatiens which advise lower intakes of
peanuts during pregnancy.

Genetic determinants of fetal growth: Studies in the third workpackage were based on the
Norwegian Mother and Child Cohort (MoBa). MoBa iege family-structured cohort that
aims to find causes of diseases and explain trajestand variability of health-related traits
over a life course span. In the period 1999-2008gmant women were recruited to the study
around the time of the ultrasound examination staf@n weeks 16 to 18. The fathers of the
children have also been invited to participatel@®jaal material was collected from mothers,
fathers and children and stored in a biobank. Datsassembled from questionnaires,
analyses of biological material and linkages tdtheand exposure information. The cohort
included data from more than 108,000 children, @@ women and 71,500 men.

10
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An important task was to extract DNA from bdlogamples from the child at birth and
from the two parents obtained from the whole MoBhart. This enabled the study of
candidate genes for fetal growth; moreover, baseanoadditional grant given to study
candidate genes for preterm birth, further studadd be undertaken of genes related to fetal
growth. The studies have led to the identificatidia maternal allele in the prostaglandin E
receptor 3 gene with apparent protective effeal, afetal allele in the paraoxonase 1 gene
with a risk increasing effect. Other studies uralezh by the MoBa team related prenatal diet
to pregnancy outcomes and child development. Tiete, growth did not seem to be
associated with taking folate supplements or withfolate plasma level in pregnancy. On the
other hand, a protective effect of taking vitamisipplements was found for preeclampsia.
Another study showed that folate supplements taleely in pregnancy may have a protective
influence on language delay measured when the whildee years, and still another
suggested that a particular pre-pregnant healétyndlay have a protective effect on the risk
of hyperemesis that is a potentially serious disedgpregnancy.

Coordinated studies based on DNBC and MoBa: The last workpackage of Theme 2 aiming at
paving the way for coordinated analyses based tmdaiabases, DNBC and MoBa.

Three different purposes could be identifiedmdertaking coordinated analyses across the
two cohort databases. One purpose is to obtairiegrpawer to study effects of rare
exposures or effects on rare outcomes; a secocttettk out findings obtained in one cohort
by undertaking subsequent analyses in the othertand a third to widen exposure ranges
compared to what might be possible to obtain imeahort studied separately. All three
purposes were addressed in the collaboration reghort here.

As regards comparisons of design and strustofréhe two cohort databases, we
concluded that MoBA and DNBC are compatible enadiaghndertake detailed comparisons
across the two cohort databases. A specific outagasethe important conclusion that the
food frequency questionnaires used by DNBC and Ma®ehighly comparable, and that the
dietary data can be pooled for specific purposes.

As regards comparison of empirical charasties across the two cohorts, the clearly
share many basic characteristics, such as womga,garity, civil status and BMI. However,
they also differed distinctly with respect to spieatharacteristics. Thus, socio-economic
status and urbanisation degree of area of resideas@reater in the Norwegian women, and
there were remarkably fewer women who smoked aad akohol in Norway. Furthermore,
in DNBC compared to MoBa, intakes of fish, vegetabbnd fruit were substantially lower,
whereas intakes of whole grain products, milk antids were higher, and substantially more
women had preferences for organic foods comparedrieentional foods.

As regards coordinated analyses addressirgfispgeientific questions, the two teams
succeeded in addressing three important isgugsintake in pregnancy and fetal growth:
Earlier work by researchers on the team had sugdéisé hypothesis that fish intake in
pregnancy stimulates fetal growth. It was decidaitiegearly in the collaboration to examine
this hypothesis on the basis of both cohorts, whith very different fish intake. A main
result from the Danish study was identificatioraofinverse association between total fish
consumption and fetal growth, another that thisession reflected an association with
consumption of fatty fish but not with lean fishor@rary to the Danish findings, the
Norwegian data showed a consistent increase in Wweight with increasing maternal seafood
consumption in Norwegian women, but this assoaies®emed only to exist for lean fish and
not for fatty fish or fish liver. These findings want further explorations of the two datasets
that take into account the shifts in the underlyaxgosure distributions in the various seafood
variables Mediterranean diet pattern and risk of preterm birth: The background for this work
was a randomised controlled trial testing the e¢ftéd@ Mediterranean type diet in Norwegian
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women, which had, unexpectedly, shown lower occues of preterm birth the intervention
group. A common analytic strategy was decided wppnori, which implied defining groups
in the cohorts that could mimic the comparison geocreated in the trial. After accounting
for potential confounding, both cohorts suggesteedaiced preterm risk in the
‘Mediterranean type diet’ compared to the ‘contigribup. However, neither estimate from
the two cohorts reached statistical significance,dmoling of the pooled estimate was
statistically significant. The findings warrant tiser explorations of the two datasets that go
deeper into which factors in the ‘Mediterranearetget’ could be underlying causal factors.
Physical activity in pregnancy and risk of preeclampsia: An analysis based on the Danish
dataset had, unexpectedly, shown a substantiaigased risk of preeclampsia in women
reporting moderate to relatively high levels oklee time physical activity in pregnancy. An
analysis run on the MoBa dataset could not idemitiéypattern seen in DNBC of increased
risk with higher physical activity level. Howevéhere was not either any clear reduction in
risk with higher physical activity. The resultsiindhe these two larges cohorts do put a
question mark against the basis for the recommangatcently implemented in many
countries, to exercise 30 min or more in pregnancy.

These activities all necessitated close ictera between the teams in order to discuss and
decide upon which scientific issues should be a#e in the collaboration and thereafter to
prepare for the coordinated analyses or the writinipe protocols. This interaction and
highly positive experience is in it self likely tacilitate coordinated studies in the future.

Theme 3: Animal, cell and molecular studies

Theme 3 covered animal studies which were desigmadentify the primary pathways by
which altered maternal nutrition either during pragcy or lactation, results in offspring
being at increased risk of later disease. Theseiest underpinned the findings from the
clinical (Theme 1) and observational (Theme 2) tben\t the same time they generated new
questions that are applicable to each of thesedhenBy using a range of large and small
animal models that are appropriate to each diseHseme 3 not only defined specific
mechanisms by which later disease is programmeddetgrmined the precise nutritional
conditions that contribute to these processes.

The main objectives are outlined below:

- To determine when the critical windows during eadigvelopment are when maternal
nutrition programmes one or more of the followirganic degenerative diseases: obesity,
cardiovascular disease, metabolic syndrome, diapetaal disease, immune function and
cancer.

- To examine the effects of both macro and microants on multiple organ systems and
pathways which are implicated within each diseasegss.

- To elucidate whether these outcomes are genotypendent (e.g. by using transgenic
models) or/and are reversible and can be overcontatér nutritional or pharmacological
interventions.

High-protein diets have been shown to cause wdagd by inducing longer postprandial
satiety followed by lower subsequent food intakeg &ncreasing dietary thermogenesis. In
obese and diabetic people consuming diets highdteim, a reduction of body fat tissue and
improved glucose homeostasis was reported. Simafarts were obtained in rats fed HP diets
with reduced carbohydrate content. Thus, due tmétabolic effects helping to control body
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mass gain high protein diets are popular and magohsumed also in women in childbearing
age even before they consciously know they arenairgtgand during pregnancy.

Reports on the impact of an increased dietary protgéake during pregnancy and lactation
on maternal and offspring health and developmemntsaarce. However, there seems to be a
similarity with the effects of a low-protein didtat also causes decreased birth weight and
altered body mass development of the offspringndumfancy. Epidemiological studies in
women show that high protein intakes during preggaaiso resulted in growth retardation of
the baby. Excess of nutrients in reproducing femdl&ing pregnancy and lactation can lead
to altered milk production and milk composition,edto alterations in mammary gland
structure and gene expression. Thus, high proteits chay also affect early life nutrition of
infants when nourished by mother’s milk exclusively

Body mass development, body fat accretion, foodket blood metabolites, muscle
characteristics and locomotive activity were stddie male offspring from birth to 58 weeks
to explore changes induced by pre- or postnatab®xe to a maternal high protein diet. We
further investigated whether prenatal or early paistt exposure (suckling period) to a
maternal high protein diet has a larger effect tispoing development in mice. Mouse dams
were fed a high protein (HP, 40%) or a control giro{C, 20%) diet from mating to weaning
(21d). After birth litters were standardized to ggps and were cross-fostered to different
dams fed C or HP, and three groups of offspring) Wexe exposed to different prenatal/pre-
weaning diet combinations: C-C, C-HP, and HP-CgRaat dams fed a HP diet had a 25-
40% lower body mass gain and gave birth to 13%dighitters with one pup less (11 vs. 12)
whereas individual birth mass was not always lofi®x 0.05). At weaning until age 175
days C-HP pups had decreased body mass which tigergist until 1 y of age. At weaning
nose to anus length was lower, and relative kidaeg heart mass was higher in C-HP
offspring compared to the other two groups; diffexss disappeared thereafter. Total body fat
% as determined by DEXA was irrespective of theemnatl diet but body fat accretion was
less in C-HP offspring between 29 and 370 dpn (0Plasma triglyceride and cholesterol
values numerically decreased with age in C-HP affgpin contrast to the other groups
where no change or an increase was observed. At 88spring exposed to a maternal HP
diet during suckling experienced a reduced musadevilpy whereas possibly negative effects
due to exposure to a HP diet in utero can be anadfid by rearing at a C dam. The effect of
early life HP maternal diet exposure on muscle 8 8l old mice was small. Locomotive
activity decreased from 185 to 360 dpn with no @igect. We conclude that a maternal HP
diet has immediate negative effects on maternal odss and rearing performance as well
as on offspring early postnatal development wherkled by a dam fed HP diet during
pregnancy and lactation. However, a maternal HPdlieng pregnancy or lactation did not
cause persistent adverse effects.

The strength of this component was the consistdretween models of maternal obesity
(mice and rat) conducted in the two different ceni{Kings’ College London and Katholieke
Universiteit Leuven). First, we have confirmed thrternal obesity induced by diet results in
persistent metabolic dysfunctions in both rat andemExposure to maternal obesity during
gestation and suckling produced a hyperphagic métaByndrome-like phenotype in the
offspring, characterized by obesity, and abnorniata@se and insulin homeostasis. Second,
we have demonstrated that offspring of obese mem®ine hypertensive in adulthood with
impaired endothelial function. Preliminary findimgiggest blood pressure accompanied by
increased sympathoexcitatory activation. Sympathkyi mediated hypertension has been
shown in several models of obesity related hypsrtenbut not if offspring of obese dams. In
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addition, juvenile OffOb mice demonstrated cardigpertrophy. This altered heart structure
arises as a direct consequence of fetal and ndaatasure to maternal obesity and not as
consequence of offspring obesity.

Experiments on small laboratory animals, mainlg,ratice and guinea pigs, were devoted to
the characterization of the acute and lasting &ffe¢ micronutrients administered during
perinatal period on several phenotypes relatedetalbolic syndrome in human adults

One example was iron deficiency anaemia, as a cammudritional deficiency during
pregnancy, with serious consequences, increaséd ofisneonatal morbidity, mortality,
developmental delay, and an increased risk of caadicular disease in adult offspring. The
data indicates that the involvement of one of therancommon mechanism of blood
regulation being responsible for the hypertensieansin the offspring of iron deficient
mothers is unlikely. By using the less targetedrapghes of DNA microarray analysis and
proteomics a new hypothesis has been generateddibkth the physiological and molecular
findings. The common factor is the involvement abqess, pathways and proteins involved
in cell and organ structure.

In the studies focused on the pathogenesis of tgmson, it was found that several
interventions directed at inhibiting factors thabqmote vasoconstriction and inflammation in
the kidney during early life were effective in petently reducing blood pressure in
spontaneously hypertensive rats. Interestinglyesdvof these interventions also induced a
wave of sodium excretion (natriuresis) at weanidgwk of age) suggesting a reset of
extracellular fluid volume or sodium stores.

In the studies focused on the role of lipids inriiohal programming, it was found that
AMP-activated protein kinase is involved in impmg of “healthy” phenotype by lipids in
early nutrition and that this mechanism is congwlby adipocyte hormone leptin. In addition,
a novel physiological murine model was developedttaly lasting effects of dietary lipids
administered during the perinatal period on theraledevelopment. It was demonstrated that
increased adiposity later in life is promoted bylyedow alpha-linolenic acid intake in the
guinea pig but not by high arachidonic acid intakkerefore quantity of fatty acids is as
relevant as n-6/n-3 ratio in the diet. It was shaiva importance of the fat/carbohydrate
content of the complementary diet and its relat@rsusceptibility of developing adiposity
later in life. These results, if relevant to infgntare in line with the current dietary
recommendations specifying that the fat intake khoat be restricted until 2 years of age.

A period of energy deprivation coinciding with gadrganogenesis in the fetus has multiple

consequences which are particularly marked whediestun species such as the sheep that
has a long gestation. It impacts offspring metamolin a tissue specific manner. Some of the
effects have been found to aggravate the impaptveiile obesity whereas in certain organ

such as the kidney and the hypothalamus, energyctes1 may be protective.

Aside from such multi-organ responses we estaldistiat common factors could be

responsible for such long term outcomes. Nonethaleg to organ specific cell regulation it

has organ specific consequences. In fact, the mexha that impact oxidative stress and
inflammation are consistently reset. In additiotutar factors such as PPAR-gamma and its
co-activator (PGC1-Alpha) together with FTO aresaféd in association with modulation of

ectopic lipid infiltration.
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Such constant alterations upon cellular oxidatitress and energy metabolism may be of
critical importance in the understanding in thelye@rogramming of long term metabolic

outcomes. It suggests that the early nutritionairenment acts to determine cellular energy
homeostasis. We therefore hypothesise that thegetnerenvironment during development
acts on the long term setting of energy metabolignmarily through changes upon

intracellular energy balance. The balance betwedtular anabolism and catabolism is

respectively regulated by the AMP activate kinaa®IPK) and the mammalian target of

rapamycin (MTOR). These two key proteins are indakel@ to gauge the energy that is
available to a cell and to influence metabolismoadingly. Such energy sensing pathways
appeared critical in the control of whole body gyehomeostasis and can play pivotal
functions in the regulation of food intake. As a imaesearch objective we further

demonstrated the importance of the early environmenthe setting of energy sensing

pathways in tissues and organs that controls @pgmith centrally and in the periphery.

The results generated by the proteomic analysishefplacentas from copper and iron
deficient pregnancies will form the basis for f@gustudy. By using the whole proteome
approach, as opposed to studying the expressitargdt proteins individually, we have been
able to identify proteins and pathways that woutder have been on our initial target list.
For example, the pathway analysis carried out enrthn deficient placenta indicates that five
of the most significantly affected pathways involeid metabolism; indicating that the
placental lipid metabolism/transport could be digantly affected by maternal iron
deficiency. This in turn could have significantexffs on the growth and development of the
fetus. Therefore this deliverable has provided ith & testable hypothesis for determining
the link between maternal diet and offspring health

Interestingly, when you compare the proteins whsttow differential expression in the

copper deficient and iron deficient models, fouotpms are common to both lists. The
regulation of these proteins is also consistentvéen the two models. These proteins are
alpha-enolase, alpha-fetoprotein, transferrin ame tubulin beta chain. Studies are now
planned to verify the differential expression aégk four proteins.

Theme 4: Consumer attitudes

Little is known about consumer attitudes to theasg of early nutrition programming and
this has implications for how the results from pheject are publicised. Theme 4 investigated
the possibilities for disseminating information acgd during the project life time among
consumers.

The main objectives are listed below:

- To determine the information sources used by parenacquire knowledge about matters
related to infant care and nutrition in selecteddeuntries.

- To evaluate the accuracy of available informatiarearly nutritional programming.

- To assess parental knowledge about links betwedyg eatrition and childhood/adult
health and how this varies with age, gender, etutasocio-economic status, health
status, health-related behaviours (diet, exersig@king), and cultural background.

- To explore the relationship between infant feedind weaning behaviours in the first year
of life and parental knowledge about links betweamly nutrition and childhood/adult
health.

15



FOOD-CT-2005-007036

- To explore differences between countries in patémawledge about links between early
nutrition and childhood/adult health and their orggin healthcare systems and/or socio-
cultural factors.

- To identify the scope for targeted promotions tqoriove knowledge about the links
between early nutrition and lifelong health.

Study 1 investigated how the lifetime health implicatidios the baby of the choice between
breast- and formula-feeding are represented incpabcuments in a sample of European
countries. The overall aim of the study was to caraghe citing of specific health outcomes
in policy documents within and between geographjicdispersed European countries with
diverse public health nutrition traditions, anddmnsider the findings in the context of the
policy making in Europe. Twenty-six policy documentere included in the analysis: four
from England, two from Finland, nine from Germasiy from Hungary and five from Spain.
There is variation within and between countrieshi@ character of documents, which ranged
from being substantial evidence-based reviews haise summaries.

National governments dominated the policy arengrigland and Finland. In these countries
the search identified substantial expert reportsiging the background and evidence-based
recommendations for health-care professionals. mgldhd, two summary documents in
support of the WHO global recommendation of exededireast-feeding for 6 months were
also available. In Germany, Hungary and Spain, rgogtance for frontline health-care staff
is provided by professional associations. Documenkungary tended to be shorter, and not
to cite references in support of recommendatiotisddcuments except two in Hungary and
one in England had been published in the five ygaisr to the study. A main policy
document was identifiable in four countries, buGermany all documents exist in parallel.

A total of 203 statements about the health impheet for the baby of the choice between
breast- and formula feeding were extracted frompiblecy documents that were included in
the study. Seven of the policy documents that waeatified contained no such statements.
The representation of individual health outcomeasedabetween documents, both within and
between countries. Most statements referred tception afforded by breastfeeding against
infections and longer-term conditions. About a ¢geraof statements referred to the general
health benefits of breastfeeding (compared witimfda) and about an eighth to protection
against allergy. Considering only those documeatdaining any health outcome statements,
those from Germany and Finland had the highest eurob statements per document and
Hungary had the lowest.

Generic statements about the health benefits afskileding compared with formula-feeding
were most common in Finnish documents, and effemts neurological and mental
development were the most frequently cited adva®ag this group. Statements that referred
to reduced risk of infection mainly concerned thetgction provided by breast-feeding
against gastrointestinal and respiratory/chestctidas. All documents in England and
Finland mentioned gastric infections, but this was the case in the other three countries.
Infection was mentioned less in documents from Huydhan in those of other countries.
The protection afforded by breast-feeding agaifistrgy was mostly presented in general
terms. Reduced allergy risk was often linked tol@sige breast-feeding (although required
duration was not usually stated) and familial higtoof atopy. Protection against
gastrointestinal conditions, such as Crohn’s disemstable bowel syndrome and ulcerative
colitis, were most frequently mentioned among tbegtterm conditions. There were no
statements in any documents about the effect ok r@eéding choice on bone health.
Outcomes were often simply expressed, without egilan or reference to the evidence
base.
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The study found that current documents on infaedlifeg policies in five European countries
vary in authorship, date of publication, length asfthracter. Analysis of the documents
showed no consistency in the way in which healtttaues for the baby are cited as factors
in the recommendations for breast- rather than fidarfeeding. In more than a quarter of the
policy documents, health effects of breast-feedivege not mentioned at all, and in the
remaining documents they were often described onlgeneral terms. This finding agrees
with other recent research which concludes thattihesks of feeding infant formula are
poorly represented in journal articles. The healtitcomes most consistently mentioned in
policy documents in favour of breast-feeding wemnethe areas of mental/neurological
development, protection of immune function, anducsdi risk of gastrointestinal and
respiratory/chest infections, allergy problems, giderm gastrointestinal conditions and
diabetes. Most statements about the health immitatof infant feeding choice were not
precise about the duration of breast-feeding thag¢quired for benefit, and whether or not the
advantage is dependent on exclusive breast-feeding.

Differences between the portfolios of policy documseof individual countries may reflect
variations in the structure of health servicespueses, history and culture. More substantive
policy documents on infant feeding are availabl&mngland and Finland, where health care is
financed and delivered through public sector areamgnts. The greater diversity of agencies
producing policy documents on infant feeding in Hary, Germany and Spain may reflect
the more pluralistic nature of their health-carstesns. Moreover, professional associations
are more important in the policy arena in thesenttes because maternity and infant
services are routinely provided by specialist dibsians and paediatricians, rather than by
general practitioners and primary care teams, asirecin England and Finland. In all
countries, publication of policy documents on intpat public health issues such as infant
feeding is likely to be the product of some degrédialogue between government agencies
and professional associations.

Lack of consistency between documents and counimigbe representation of the health
outcomes of breast-feeding will limit effective protion by health professionals and should
be a cause for concern among policy makers. It neflgct uncertainties in the scientific
evidence on the health outcomes associated witmtirfeeding choices in the developed
world. Systematic assessments of the available eaeel base show differences in
interpretation. The findings of this study suggést there is a scope to synchronise evidence
and approaches to policy formulation across Eurape to ensure that recommendations
reflect new knowledge. Future developments in tlea &f infant feeding policy are likely to
be influenced by output from ongoing research omabwic programming and the effect of
the early nutrition environment on lifelong healts research findings are disseminated, it is
important that policy makers are able to evalubte dcientific evidence and provide clear
guidance for health-care professionals about wkakrnown about the lifelong health
implications and the associated areas of unceytaimtthis way, consumers will receive full
and balanced information on which to make choidesutifeeding their infant, and public
health considerations will be properly addressed.

In Study 2, carried out in four of the above five countriémgland, Germany, Hungary, and
Spain), we established the degree of reflectionthedmpact of the concept of early nutrition
programming among key persons from government @asgaons and agencies with their
remit in infant nutrition in England, Germany, Hamg and Spain. We established the degree
of reflection and the impact of the concept of iiain programming among the different
stakeholders of infant nutrition in 17 standardidede-to-face or phone interviews. In
summary, the concept of early nutrition programmiags widely recognized among the
interviewed key persons from government organisatiand agencies responsible for the
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remit of infant nutrition in England, Germany, Hamg and Spain. However, the concept of
early nutrition programming was rarely integratedhe produced documents.

Study 3 explored what parents can learn from availabl#desaand magazine articles in five
European countries (England, Finland, Germany, ldangand Spain) about the health
implications of infant feeding choices in the firgear of life. The objectives were to
investigate the availability of leaflets and magazarticles on infant feeding in each country,
and to examine the content of materials for statésneéhat associated infant feeding
behaviours (milk feeding and introduction of comrméntary foods) and health outcomes for
the baby.

An analysis of leaflets and magazines on infandifegin the first year of life in each country
revealed that the health implications of breastfarsnula feeding and of complementary
feeding practices were not widely or consistentiytiayed, and this may weaken the impact
of the messages. Nearly one quarter of leafletda@lto milk feeding, and two thirds of those
related to complementary feeding, did not includg statements about the health effects for
the baby of food choices. Where statements wereemih@y mostly focussed on generic
health benefits and immediate short term implicetiguch as protection against infections
(milk feeding) and protection against allergy (cdempentary feeding). There was less
mention of possible long term effects of feedingichs. The main focus of most of the
consumer materials was on the practicalities oastfeeding and of introducing new foods
and beverages, rather than the consequencesdioniif health. Whilst understanding feeding
processes has been shown to be important to emgeoloey income mothers to breastfeed,
further explanation of the health implications loéit decisions may also be warranted to help
with altering behaviours.

Written materials for consumers about health issuay not always reflect contemporary
science appropriately, and tools have been dewvéltpevaluate nutrition information that is
in the public domain. The evidence base of thestants in the leaflets and magazines in the
study was not checked because each country hadmised international and national infant
feeding guidelines, and it was assumed that writteterials produced by reputable agencies
would reflect these. Moreover, assessment of thaitguof infant nutrition statements is
complicated because the scientific evidence ontiheaitcomes is not definitive. Differences
exist in the extent to which the protective effetbreast feeding is endorsed with respect to
allergy, and long term conditions. Reservationsehasen expressed about whether the WHO
global recommendation of exclusive breast feedorgsfx months is optimal for all babies,
and this may be one reason why it is featuredmmreority of written materials.

The search for leaflets in the study countries sftbwariability in provision, and scope may
exist to further exploit this means of conveyingaltle promoting messages to parents.
Similarly articles in parenting magazines havegbtential to reach target groups. Readership
exceeds published circulation figures through plemet of magazines in locations such as
doctors’ waiting rooms. Although space given oweinfant feeding is a small proportion of
the total content, and longitudinal studies hauwetbno relationship between the number of
magazine articles on breastfeeding and breastfgedies, carefully designed and delivered
messages could influence behaviours.

Study 4 focussed on first time mothers in England, FinlJa@érmany, Hungary and Spain,
because it was felt that they were likely to hageently collected information on infant
feeding. Moreover, the views of mothers having rttsgicond or subsequent child may be
influenced by their previous feeding experiences by the extra time pressures they faced
caring for a larger family. The questionnaire askespbondents for their perceptions of the
importance of infant nutrition in the first year bfe. First time mothers were invited to
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complete a questionnaire whilst they were in théemmity hospital shortly after the delivery
of their babies, a total of 2071 new mothers coteplehe baseline questionnaire across the
five countries. All mothers who provided data atsddme were mailed a follow up
guestionnaire when their baby was eight monthsTihs asked them to self report their milk
feeding and weaning behaviours, and repeated saiba question on sources of information
on infant feeding.

Over 80% of all mothers stated an intention to @siekly breastfeed their baby, ranging from
68% in England to 97% in Hungary. A total of 70%mobthers stated that they would not
start to wean onto solid foods until their baby wasmonths old, ranging from just over one
half in Finland and Spain to over 80% in Germang Biungary. About 70% of the mothers
stating an intention to wean onto solid foods atnsonths or later cited ‘recommendation’ as
the underlying reason. Whilst 46% did not specifg source of the recommendation, 8%
reported that it came from a health professionad, 86% from an informal source such as
family members or friends. Only 5% of mothers meméid a health benefit for the baby as
the explicit reason for delaying weaning until treby reached six months. A relatively small
number of mothers declared an intention to wealy €ar 4 months or before) and the most
important reasons underlying this were returningvtwk, wanting to involve others, having
insufficient milk, wanting to introduce variety atcause they thought the baby would be
hungry.

A total of 95.6% of mothers agreed that how a haligd affects its health over the first years
of life. Slightly lower proportions thought thatfamt feeding affected health in years to come.
The specific reasons stated for why a baby’s diiences its health in the first year, and in
years to come related to: benefits from breastfegth, and for immune function; reduced
risk of infection and disease or health in gendhed;importance of nutrition in general, and of
particular nutrients or the composition of breasikjyimpact on growth and development;
protection against allergy, and other long term dioons (obesity, diabetes, cancer,
cardiovascular disease, bone, food preferences.

Although differences exist between countries, wieensidering the whole sample, more
mothers thought that adult health is influenced dhysical activity, diet in childhood,
adolescence and adulthood, genetics and exposucgydoette smoke than thought it is
affected by diet as a baby, (which was viewed agnigaa similar influence as environmental
pollution). Only family income was rated as sigesiintly less important than diet as a baby as
an influence on adult health. When considering regeaof diseases and conditions, food
allergy was cited by the largest proportion of nesthas being extremely or very much
influenced by diet as a baby. In general, highepertions of mothers in Spain than in the
other countries thought that baby diet affectegldifig risks of chronic conditions. Mothers in
Germany particularly attributed food and otherrgjiles to diet as a baby.

Over 80% of first time mothers in the study cowgrivho took part in the survey stated an
intention, shortly after birth, to exclusively bsti@ed their baby. A range of general
explanations were offered for this decision, an#h25 these mothers stated a specific reason
related to the health of their baby. Most frequendnd particularly in the German and
English samples, these reasons were that breasifeledosts the immune function and helps
prevent allergy. Although 70% of mothers statedraention to wait until their baby was at
least six months old before starting to wean oot $oods, less than 5% mentioned a reason
for this associated with the health of the infaMlost stated that they were following
recommendations.

The sample of mothers in this study considers aBea baby to be a less important influence
on lifelong health than many lifestyle and behavabdactors and genetics. Overall, risk of
food allergy is the health issue associated withybdiet by the largest number of mothers,
but this is due to the high proportion of mothersGermany who hold this belief. Less than
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one half of mothers consider baby diet to have xremely or very important impact on
lifelong risk of overweight, eczema/asthma/hay fewdiabetes, osteoporosis, high blood
pressure, heart disease, cancer, or the developofemihealthy food preferences. These
relatively low levels of recognition of the impaat early nutrition on lifelong health may
reflect the limited attention paid to this issue éaonsumer information and the policy
documents and guidelines for health professiomatbe study countries. The evidence on the
link between infant nutrition and lifelong health incomplete and sometimes inconsistent,
and expert debate remains about the details dighih effects of infant feeding and the need
to delay weaning onto solid foods until the babgilssmonths of age. Until the scientific basis
is fully established, accepted and disseminatdugremt messages will not reach consumers.
Books, partners and health professionals were th& mfluences on infant feeding decisions
for the first time mothers in this study, followdyy leaflets, magazines, parents and the
internet. Advertising, TV, DVD and radio media weneported to be the least important
sources. The influence of almost all sources wastgr at eight months than at birth. The
findings are consistent with previous research shgwhat mothers access multiple and
concurrent sources of information, that the relaiwmportance of these vary over time (and
that cross cultural differences exist. In England &inland, for example, GPs/doctors play a
smaller role than in the other countries. Our dateealed no consistent associations between
the characteristics of mothers and use of writtatenmals to inform infant feeding decisions.
This study confirms earlier work that shows thatep#és use multiple sources of information
when making feeding choices for their infants, dmat reliance on different sources varies
according to social, cultural and health systentofac Mothers in the current study reported
that they were influenced most by health profesdmrpartners, books and leaflets. Attitudes
of physicians and hospital staff, and interventi@nsed at improving the knowledge and
understanding of partners and other family membars, known to be instrumental in
improving breastfeeding rates. It is important thath source accessed by parents passes on
evidence-based messages. However, the quality aifahle information can vary. Health
professionals may have gaps in knowledge, diffesena opinions and attitudes or poor
communication skills. Multifaceted approaches, mooating written materials, face-to-face
advice and institutional change have been showrt eféective at improving breastfeeding
rates.

Good nutrition is paramount for physical and med&lelopment, and promotion of healthy
infant feeding behaviours is a major public healtiallenge. Parental awareness of the
influence of early nutrition on lifelong healthrisquired if they are to make health protecting
choices for their infants. Pragmatic factors sushcamfort, convenience and cost may
override health considerations, particularly if ggas do not understand the potential
seriousness of the consequences of their decistortbey assess the likelihood of personal
susceptibility to be low. In this study, many mothevere aware of recommendations
regarding the duration of exclusive breastfeedmud,did not articulate the reasons underlying
this. Improved knowledge of the possible future actpof early nutritional experiences, and
the mechanisms involved, may be needed to encouragkh enhancing behaviours. Lay
knowledge of issues surrounding food and health b@en shown to vary with socio-
economic status, but education and support canowepdecisions regarding breastfeeding,
including amongst mothers from lower income group$ie policy and information
environment is central to ensuring that scientificdings are disseminated to health
professionals in an effective manner, and that rclaad consistent messages are
communicated to consumers about healthy infantifigdaehaviours.
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Theme 5: Economic/public health impact studies

The objective of Theme 5 was the evaluation of theetonomic effects for the society that
can be gained by appropriate infant nutrition. Télation of costs and benefits should be the
basis for any decision that has to be made abautrdhlisation of a medical intervention
strategy, with the possibility to reduce future Itre@are costs and welfare losses due to
morbidity and mortality. Especially for a prevemiintervention like nutrition programming,
with effects that will occur in the far future, tigaeconomic analyses are essential.

The activity was split in two phases of the projdetthe first phase (project months 1 - 18)
the tasks were the conception and realisation béath economic evaluation based on a
proposed nutritional programming effect. At the esfdthe project Workpackage 5 was
involved again (project months 55-65) to adjustphevious economic model and calculation
to the current state of research that was genefeted the project’s research activities and
calculate the cost-effectiveness of new found eaulyition interventions with programming
effects.

In the first phase of the Workpackage, the exislitegature was reviewed. One intervention
strategy identified as medically effective in a damised clinical trial was the
supplementation of infant formula with long-chaialypunsaturated fatty acids (LC-PUFA)
for long term reduction of blood pressure. Evenmals decrease in diastolic blood pressure
by few mmHg could result in an explicitly lower kigor high blood pressure and hypertonus-
related diseases like coronary heart diseases (GiiD)cerebrovascular diseases (stroke).
Therefore, an Icpufa-supplementation of newbornitiart could obtain a great preventive
potential for cardiovascular disease (CVD) whichthe main cause of the disease burden
(illness and death) in Europe and one of the nmpbrtant causes of healthcare costs.

An economic analysis of this intervention strategs performed, taking the social costs and
benefits over the whole human lifecycle into acdolio assess the programming effect of
Icpufa inclusion into infant formulas, a systemaguiew on the explanatory power of a blood
pressure lowering effect in childhood for laterelittracking) was carried out, since the
diseases that result from raised blood pressie piyocardial infarction or strokes, will only
develop in old age. Available data regarding baseéixposures, morbidity and mortality by
hypertension-related diseases (ischaemic and os@dpular diseases) were collected for
different European member states and the relevamoenic factors (direct healthcare costs,
direct non-medical costs, indirect costs, qualifyuated life years) had to be identified and
compiled. The health-economic benefit was analyse@ Markov-Model, regarding the
nutrition’s blood pressure lowering effect andiftgpact on the probability to develop a CHD
or stroke in later life. Other effects that occrom the supplemented nutrition, like the better
cognitive ability or visual functions, are not catesed in the model, as well as additional
benefits resulting from a decreased blood pressar¢hat the model’'s results will rather be
an underestimation of the actual social benefits.

This Markov-Model calculation shows that the incesnal effectiveness of the LC-PUFA

supplementation is 1.20 quality adjusted life yg&ALYs) in comparison with the standard-

formula. In terms of cost effectiveness, the LC-RUSupplemented formula is the strictly

dominant strategy. This is because it not only dednl extended life expectancy, but
simultaneously the total lifetime costs derivingnr CHD-related diseases are lower than
those obtained with the standard formula, by 63t&yer child. The conclusion from this

health economic evaluation is that the supplememabf formula with long-chain
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polyunsaturated fatty acids represents an econdgnigarthwhile prevention strategy. Since

the intervention leads to an economic and mediogkovement in comparison to the status
quo with the standard formula for infants, the dapygented formula is the more cost-effective
infant nutrition strategy (table 1).

A sensitivity analysis of the estimated parametersfirmed this result as significant. Even if
the blood pressure lowering and CVD-risk reducirftead of the Icpufa supplemented

nutrition is lower than the lower 95% Confidencéemal in the RCT and the intervention

costs for Icpufa are ten times higher than estidhatee supplemented formula is the more
cost-effective infant nutrition strategy.

Table 1: Incremental cost effectiveness, Icpufa

Incr Cost Incr Eff C/E (Euro/ Incr C/E
Cost (Euro) (Euro) Eff (QALY) (QALY) QALY) (ICER)
Icpufa formula 3.250,37 72,303 44 955
standard
formula 3.879,96 629,58 71,099 -1,204 54,571 (Dominated)

In the second part of the Workpackage, the previoeslth economical evaluation was
adjusted to new found results within the Earnesjeet. After identifying the different project

outcomes, it was decided to analyse the healthaeemnpotential of lower protein in infant

formula and its effect on lower weight gain in galife. In Earnest Project Theme 1, the
European Childhood Obesity Trial Study Group (CH&XRdy) identified in a randomized

clinical trial this significant effect, that is gy to have a long term programming effect on
obesity in later life. With obesity being one ofetimain risk factors for cardiovascular
diseases, diminishing the risk for obesity by redgdhe protein level in infant formula

seems to be a suitable prevention strategy fortiveglaealth effects in later life.

In the health economic evaluation of this nutriibintervention strategy, the previously
constructed Markov Model had to be adjusted, wittDCand Stroke staying the relevant
health states, but changed possibilities. Basetherresults of the CHOP-Study, a higher
protein content of infant formula is associatedhwain odds ratio of 1.13 (1.02, 1.25) for
obesity in later life, compared with low proteinrdwula. The correlation of bodyweight and
CVD was assessed by data from systematic literaewvews that showed a significantly
higher risk of obese person (BMI > 30) for a comyrtzeart disease or stroke.

The result of the adjusted Markov Model analysithis low protein formula nutrition being
the strictly dominant strategy. The cost effecte®s calculation shows an additional benefit
in form of an extended life expectancy by 0.04 QAlLahd simultaneously the incremental
total lifetime costs are (discounted to presentu@pl0 Euro lower than with the standard
formula alternative. (table 2).

The Markov model calculates a cohort simulationhwihe average economic effect per
individual presented as result. But if we only loaikthe relevant obese children in a birth
cohort, the average saved costs are 1,882 Euroo(dited from future) and 3.48 QALYs
(only from lowered cvd-risk) for every child whosebesity in early childhood was prevented
by the modified formula. With regard to the likehcreased cvd-risk of overweight children,
the effect for the society will even be multiplied.
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Table 2: Incremental cost effectiveness, low protein formula

I ncr Cost Inor Eff Incr C/E
Cost (Euro) (Euro) Eff (QALY) (QALY) (ICER)
Low protein
formula 4.031 70,810
standard
formula 4.051 20 70,772 -0,038| (Dominated)

The presented health economic analyses in this féokage are approaches to evaluate the
economic consequences and health effects that domor infant nutrition over a whole
lifetime. The model is based on several assumptisinglifications and hypotheses, e.g. the
future development of morbidity, mortality and cparameters of the diseases relevant to the
model over the next 100 years can only be predwiddconsiderable uncertainty.

However, regardless of these limitations and ingkes, the results of the health economic
evaluations clearly show the strictly dominanca.GfPUFA-supplemented formula and low
protein formula compared with standard nutritiont only in the medical effectiveness but
also in the economic outcome for the society. Hupports the supposed high potential of
early nutrition interventions with modest programmieffects. Preventive effects of early
nutrition may increase people’s quality adjustdd kxpectancy and simultaneously save
money and support a more sustainable economicéneel

These results from Earnest’'s economic impact ssuslmwuld help to promote this improved
infant nutrition and to encourage further reseaynhearly nutrition interventions and long-
term health outcome.

Theme 6: Demonstration studies

The aim of Theme 6 was to test whether the modi@inaof infant formulae using new
technologies and knowledge evolving from the inigesion of programming effects offers
the potential for commercial application. In pautar, this Theme has evaluated innovative
approaches to modification of early nutrition withewly developed inulin-type
oligosaccharides and a recombinant human proteih, & which are natural constituents of
breast milk.

Theme 6 encompasses two workpackages:

» Oligosaccharides, gut colonization and nutritiopabgramming of immune-mediated
health

* Impact of bile salt-stimulated lipase (BSSL) on WHA bioavailability

Oligosaccharides, gut colonization and nutritigmalgramming of immune-mediated health
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The objective of this demonstration activity wadrteestigate the effects of prebiotic inulin-
type fructans (in particular, oligofructose-enridhénulin) added to infant formula on
immunological health-related outcomes in infants.

As a first step in this workpackage, a developn@mise took place in which the infant
formula supplemented with oligofructose enrichedlimin an amount 0.8 g/100 mL was
formulated and produced. The rest of nutrientshi& infant formula were according the
recommendations of ESPGHAN (European Society foedRdric Gastroenterology,
Hepatology and Nutrition) and the European’s Corsiors Directive on infant formulae and
follow-on formulae.

After formula development was completed, a multiegrrandomised, double-blind, placebo-
controlled study in healthy term infants was cornidddo evaluate the effects of a formula
supplemented with oligofructose-enriched inulin the prevention of infections. Inclusion
criteria were: healthy term infants with ages betw® and 4 months, who are exclusively fed
infant formula at study entry. Participating cestveere:

» Hospital San Cecilio (Granada) (Main investigatnof. C. Campoy)

« Hospital de Nens and Hospital Sant Joan de Datc@ona),

» CAP Llefia (Barcelona)

» Equipo Pediatrico San Francisco (Madrid)

* ZNA Koningin Paola Kinderziekenhuis (Antwerp)

» Universitair Ziekenhuis (Brussels) in Belgium (Manvestigator: Prof. Y. Vandenplas)

Infant follow-up was carried out up to the age @frhonths. Study visits with pediatricians
were scheduled at 2, 4, 6, 9 and 12 months of &¢jgeanfants. Among variables recorded
were number of days with fever, number and typeindéctions episodes (respiratory,
gastrointestinal, other types), and data relateti yoduct tolerance and digestibility. Data
were collected in Case Report Forms by the pediats, as well as in Diaries filled in by
parents each month throughout all the study pefmta collected in parent’s diaries were
checked by the pediatricians at study visits.

In addition, stool samples were collected at 2,n@ 42 months of age for analysis of
microbial composition, calprotectin and total DN#aliva samples were collected at the same
study times for analysis of IgA and other cytoking81 infants were recruited in different
clinical centres of Spain and Belgium. During fellaip, 33 infants abandoned the study for
different reasons. Follow-up of the infants was pteted in October 2010. Data entry in an
electronic database has been performed, and at ieptbrdemographic pooled data analysis
has been delivered, whereas results per intervergioup will be available in the next
months.

Impact of bile salt-stimulated lipase (BSSL) on WIFA bioavailability

The objective of this study was to evaluate theaf of recombinant human enzyme bile-salt
stimulated lipase (rhBSSL) on fat absorption intgma infants.

In the first project year, activities were focuseddeveloping a suitable formulation of
rhBSSL for its administration to preterm infantgidg the clinical study.

Development of a BSSL manufacturing process inwbliree selection of a production cell
line, purification methods, methods for virus ckraze and methods for analysis of the final
product. All steps to produce rhBSSL were accordingGood Manufacturing Practices.
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BSSL was formulated in an appropriate pharmacdutaran, stable, soluble in water and
easy to dose. BSSL was delivered as a frozen olatien in a 10 mL glass vial containing 15
mg/mL BSSL.

Toxicology studies with rhBSSL in different animalodels such as juvenile rats and
marmosets were also performed, and generated daapport safety of rhBSSL. In such
studies, no local or systemic toxicity was obseraéidr doses up to 115 mg/kg/day. It was
established that for clinical use, BSSL solutionwdt be added to the study preterm formula
prior administration to the preterm infant. Stdiliests of BSSL at different conditions of
temperature and time were done.

Once rhBSSL was available, a Phase Il double-ldiodsover study was initiated to compare
the absorption of total fat and of selected fattiglg, as well as growth and safety in preterm
infants treated with 0.15 g/L rhBSSL or placebotidtas were randomized to receive infant
formula supplemented with rhBSSL at a concentratb®.15 g/L, or infant formula with
placebo for the first 7 days. After a washout peied 2 days, the patients crossed over to the
other treatment regimen during a second 7-daynresat period. Collection of feces for
assessment of the fat absorption was performedgluhie last 3 days of each treatment
period. Patients were enrolled and randomized timostudy at the neonatal intensive care
unit after fulfilling the inclusion and exclusiomiteria. To ensure that all patients received a
comparable treatment regimen at baseline, infatsiving another formula prior to study
entry were switched to the study formula (produbgdOrdesa) at enrollment. The infant
formula chosen for use in this study has been deeel to replicate, as closely as possible,
the fat content and composition found in motherikm 33 infants with a mean gestational
age of 32.6 weeks were randomised to receive omé-tveatment with rhBSSL and placebo.
32 infants completed the study.

Five study centers in Italy recruited preterm int$ato the study: The study centers were:

» Polytechnic University of Marche and Salesi Clalds Hospital, University of Ancona,
Ancona, Italy (Principal Investigator: Professom@alli)

» Policlinico 'Agostino Gemelli’ Catholic Univergibf the Sacred Heart, Rome, Italy

* Azienda Ospedaliera di Padova-Dipartimento dii&ed Padua, Italy

« U.O. Neonatologia, Patologia Neonatale e Terdptansiva — Azienda Universitaria
Policlinico Umberto Rome, Italy

* Azienda Ospedaliera “Ospedale Policlinico ConsdeZ?-U.O. Neonatologia e Terapia
Intensiva Neonatale Bari, Italy

After all data had been collected and analysedfdlewing results were reported: weight
improved with 3.7 g/kg/day in the rhBSSL group camga to the placebo group. The
difference was statistically significant. No diféece in tolerability between rhBSSL and
placebo was seen.

Conclusions

In conclusion, Theme 6 has demonstrated the viglofi new technologies applied to infant
formula that offer potential economic advantagdse Tlinical study to evaluate long term
effects of oligofructose enriched inulin on the ionme-mediated health has been successfully
performed and data per intervention groups willavailable in the next months. Also, the
results about the effects of rhBSSL on pretermnhfgowth are promising and future phase
[l studies are in plan. Thus, studies conductedheme 6 have provided new and relevant
information about effects of these new compoundsmamkers of long-term health of the
recipient infant.
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Theme 7: Communication and outreach

Theme 7 raised awareness of the Early NutritiogRrmming Project, disseminated findings
from the project and promoted the exploitation efwvnstrategies and technologies arising
from the project. These aims were carried out thinowork packages focusing on

dissemination, exploitation and media relations.

Dissemination

Throughout the EARNEST project Theme 7 partnershmen responsible for producing the

following on a regular basis:

« Glossy brochure and updates

Includes aims of EARNEST, background on scienceanfy nutrition programming,
details of partners, plans for implementation afj@ct
Website design and updates (external)
The external website has been top of the list Goagle search on early nutrition or
early nutrition programming.
Newsletters for general dissemination
The six-monthly newsletters provide a mixture oWeeabout activity in the project
and a more in-depth look at different parts of gneject and the people involved.
They also reflect what is going on in the earlyrition research field with reviews of
important publications and news of research grawerded.
Newsletters for trial participants and their faemsli
Containing news of EARNEST to ensure continued d@ngpe in trials
A searchable publications database of publicatmmsearly nutrition programming,
including those from EARNEST on the external websit
An extension of the monthly PubMed searches tanaftre focussed searches in the
area of the developmental origins of adult healtd disease than is possible with
PubMed. The database contains around 500 publisaiiothe field of early nutrition
programming. The use of filters enables peoplestecsively identify publications by
members of the Earnest consortium or research gpoum of the Earnest project as
well as particular health outcomes.
Email alerts
About EARNEST publications, events, conferencesniing opportunities sent to the
media and dissemination databases developed by avitNdesigned to drive more
visitors to the website
Media releases (produced and dispatched in cotmgunwith MIN in Workpackage
7.2- see later report)

Materials have been distributed directly to integdgarties on our dissemination database (c
1500 contacts), as well as being viewable and doadable from the public website, and
disseminated further by partners direct and via thebsites.

At strategic points we have produced major artielbeut the EARNEST project aimed at
health professionals and the scientific researchneconity (eg Ashwell M, de la Hunty A,
Demmelmair H, Koletzko B. EARNEST - the Early Ntitm Programming Project
Standardy Medyczne 2009;37:1-73; de la Hunty A 80BARNEST - the early nutrition
programming project. Nutrition Bulletin 33, 382-38fe la Hunty A (2009) Too much too
young: why lower protein and slower growth are drefor infants' long term health. CN

26



FOOD-CT-2005-007036

Focus 1, 17 — 19; de la Hunty A (2009) The EU Giulaod Obesity Project. Nutrition Bulletin
34, 403 - 406.).

Theme 7 partners have been responsible for promaofidhe international conferences held
as part of EARNEST and for the preparation of caerfee materials and the published
proceedings arising from them:

Koletzko B, Decsi T, Molnar D, de la Hunty A. BafNutrition programming and Health
Outcomes in Later Life: Obesity and Beyond. NewRY@pringer. 2009.

Koletzko B, The Power of Programming — Conferenc@edings, Amer J Clin Nutr 2011 —
in press.

AA and MIN have ensured integration with other B@ded projects through our active
membership of and engagement with COMMNET- a ndtwior dissemination officers
within of EC FP5, 6 and 7 projects (2005 to 20IGgining elements delivered by AA and
MIN to the CommNet community have included Devetapi Strategic Plans for
Dissemination, Brainstorming techniques, Event mgan@ent, Interaction with Stakeholders
and Risk Communication, Pubic Understanding of i8m@eand Media Relations.

Exploitation

At the outset of the project, we contacted repriegees from different stakeholder groups to

be part of a panel to advise the EARNEST partnbmuadissemination and exploitation

opportunities. (Ashwell M, de la Hunty A. What ise EARNEST Dissemination and

Exploitation Consensus Panel (DECP)? Adv Exp Med R009;646:189-94). Four DECP

meetings were held throughout the life of the pbied by AA with support from MIN.

Four main topics have been extensively discusséteaannual DECP meetings and revisited

frequently during the project to support the foob&ARNEST partners:

1. Dissemination opportunities for EARNEST results

2. Possible exploitable outcomes from EARNEST - twhatcomes from EARNEST will
dovetail with stakeholder interests?

3. Global Future forecasting using a PESTLE ansly§olitical, economic, social,
technological, legal and environmental) - what drs/trends will increase the importance
of the concept of Early Nutrition Programming?

4. Overview of possible future claims arising ofitEARNEST studies - the usefulness of
health claims approved via the EC/EFSA route in momicating health benefits of food
from the point of view of the infant food industayd from the point of view of the health
professionals. What alternatives might be better?

Media Relations

To deliver an effective media relations three elet®are necessary:

1. a strategic plan to provide a road map of agtivi

2. content for media releases that will interestliméargets and their readers/viewers,

3. a media list of contacts to which to send infation and to monitor results.

MIN provided all three elements for EARNEST ensgria successful and effective
campaign.

The strategic plan was developed at the outsetraridwed and updated as necessary each
year. At the start of the project a micro-site weavrlynutrition.org was created to enable
journalists unfamiliar with the scientific technidarms to engage with the topic and see the
relevance to their readers/viewers. Video intergiemith key Workpackage leaders were
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created by MIN and uploaded to that micro-site Wwhimked directly back to the public
website.

Media releases were created and issued on a rdgages and sent to a growing number of
media contacts who had opted to ‘stay in touch’hwHARNEST news. Food, health,
consumer interest, women and health, parentinggteienutrition and policy media outlets —
print, online and broadcast — became increasimigreésted in the work of EARNEST and its
results, publications and interactions with heatues of worldwide concern.

Annual media coverage booklets were produced by bihid made available for each EC
Review meeting. Key highlights of media coverageiewed include a double page spread in
New Scientist, BBC television news coverage of @@nbridge meeting, articles in research
news and Cordis, Spanish TV and radio coveragenefGranada meeting, quality daily

newspaper coverage in UK, US, Germany, Denmark.tralis, MumsNet and on trade

websites such as Nutralngredients.

In addition, MIN provided media training and guidanon media protocol for partners
throughout the project to enable more individual®écome involved and comfortable with
media dissemination activity. As the project preged more partners translated media
materials which ensured higher pick up in a widerge of countries. Increasing co-operation
with LMU press team ensured high visibility of EAEST and its work in Germany. MIN
also took an active role in co-operating with them®nunications teams of FP6 project
Helena and FP7 project Nutrimenthe at the Granagkting in 2008.

Conclusions from Theme 7

The efforts of Theme 7 have been continually pchseEARNEST annual review meetings
and by the Consortium at annual meetings. Our @t®ho alert a wide range of stakeholders
to the aims and achievements of EARNEST have begelf successful, mainly due to an
active media campaign for targeted disseminatiam.@ECP has allowed fruitful preliminary
discussions about various forms of exploitation &ARNEST partners have expressed
satisfaction with the DECP advice which has sumgabcritical decision-making.

Theme 8- Training

The scientific projects were guided and supportgdtraining activities and activities to
support interaction and exchange between partReosedures were established to ensure that
trainings followed common guide lines, were welitaole for graduate students and contract
research staff. Already at the first meetings trejrprograms were included. This formed the
basis for subsequent training activities that westh generic and across disciplines. Training
brought together the complementary and unique éspewxithin the EARNEST community.
Training packages have been designed to promotellerce between countries as well as
within and across partners. This aimed at a neverggion of researchers with a blend of
complementary skills drawn from each discipline@npassed within all of the EARNEST
Themes.

Each partner has allocated a portion of the butlgdacilitate travel and maintenance of
researchers to ensure adequate skills transfessatine project. Typical examples of the types
of training EARNEST are detailed below.
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Workshop "Epidemiology and Statistics for EarlglResearchers":

Practical Training on 'Current Techniques in MeeguBody Composition'

Practical Training on Physical activity measuremerthildren in free living conditions
Practical Training on Methods for the investigatioinenergy and substrate metabolism in
pigs and mice

Media training, including interviews by print mediave interviews by broadcast media
Workshop: Neurodevelopmental testing (Hempel) esghool age

One week course "Pregnancy and Programming

Nutrition Summer School: Paediatric Nutrition: Ami@Eence-Based Approach (jointly with
ESPGHAN)

Furthermore, many of the partners opened trainingrams within their own structures,
which were attractive to students and researchens 6ther EARNEST partners, e.g. partner
DESC-SSI and the University of Aarhus Basic offgpadicipation in their course: Principles
of Epidemiology

In total 46 training activities have been perfornaeding the 5.5. years of EARNEST, which
significantly contributed to the acquisition of sgie skills of individuals, which were
required to achieve the scientific project objeesivand improved the knowledge about the
different aspects of metabolic programming in tAdRBEIEST community and also beyond, as
some of the training activities were opened foeliested parties outside EARNEST. With the
advancement of the project specific training weoenglemented by inter Theme training
activities, which brought in the form of workshopsientists from the different themes
together. Thus, clinicians, epidemiologists anddgists shared their expertise in the field of
programming research for mutual benefit.

Continuation of the training activities and theaddished interaction between the different
early nutrition experts beyond the EARNEST fundiegiod has been enabled by the
foundation of the Early Nutrition Academy (ENA; wwaarly-nutrition.org)), a non profit
organization with the aim to support researchping and wider dissemination of knowledge
in the area of nutrition and programming. Somehefworkshops and courses during
EARNEST were already organized as ENA activitieg, #the ENA postgraduate course
"Early nutrition and physical activity: determinarior metabolic programming".
Sustainability of ENA could be ensured by estaloighinks to other ongoing EU funded
projects and training programs of individual pargn@his promises a long term benefit of
EARNEST for the European research community.

Overall conclusions

The partnership of the EARNEST consortium, as aglthe External Advisory Board and the
Dissemination, Exploitation and Communication Paredard the project as highly
successful. Major progress in advancing scienkifiowledge has been achieved, with an
already high number of publications often in highking scientific journals at the time of
project end, and many further publications stilttane. The project has led to very strong
collaborations among partner institutions, inclgdanlarge extent of multidisciplinary
collaborative work, which continues in a sustaieablnner after the end of the funding
period and has led to numerous new research psojeatrong, successful training element
of the project has enhanced the career opportarafieew investigators, many of whom are
now well on track in their academic developmensdemination beyond scientific
publications was highly successful, with enormasgponse in the scientific community, for
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example through the two public conferences orgahizé3udapest and Munich and the
ensuing published conference reports, as well gswiele and visible media coverage and
public outreach. Already at this stage, a largemrixof translational application of scientific
outcomes has been achieved, in particular withrdsga the impact of the EARNEST
supported recommendations on dietary fat intakgégnant and breastfeeding women which
have received global attention and are now beiligWed by similar advice for example by
the European Food Safety Authority and by obstemm&and gynecologists in the US, and
with regards to the application of reducing proteantent of infant formulas by several infant
food manufacturers. These fast translational apiiios of research findings are expected to
have a major benefit for public health and for tlteatonomic consequences. With the Early
Nutrition Academy, a sustainable platform for funtiscientific collaboration and training
activities has been established that will hold ssweorkshops in 2011 and will continue to
support scientific activities in the area of earlyrition in the years to come. The coordinator
and the partnership of the EARNEST consortium arg grateful indeed to the European
Commission, the member states and the Europeaaytasgpfor the opportunity provided and
are highly motivated to continue with their besbds in striving for high quality research
work that will benefit the public.
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