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Infant feeding and allergy prevention: a review of current
knowledge and recommendations. A EuroPrevall state of the art

paper

The relationship between infant feeding patterns and the later development of
food allergies has been the focus of much debate and research over the last
decade. National recommendations have been made by many countries on how
to feed infants to reduce the risk of food allergy but due to the lack of firm
evidence the recommendations differ widely. This review has been developed as
part of EuroPrevall, a European multicentre research project funded by the
European Union, to document the differing feeding recommendations made
across Europe, to investigate the current evidence base for any allergy prevention
feeding recommendations and to identify areas where further research is needed.
This review will also provide information which, when combined with the infant
feeding data collected as part of EuroPrevall, will give an indication of
compliance to national feeding guidelines which can be utilised to assess the
effectiveness of current dissemination and implementation strategies.
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Background

Although there are uncertainties as to the prevalence of
food allergy (1), there is some evidence that this preva-
lence is increasing (2, 3). Food Allergy is most commonly
acquired during the first year of life with a cumulative
incidence of 6-8% for the first 3 years of life (4). The
prevalence falls until late childhood where it plateaus at
around 2% (5) and remains at this level throughout
adulthood (6). A third of children with atopic eczema
have associated food allergy (7, 8) and food allergy also
plays an important role in children with asthma where
food may be a causative agent and is associated with
severe anaphylactic reactions (9).

Although many young children outgrow their reac-
tions to foods, many develop other allergic disorders
including asthma, rhinitis and inhalant allergy, a
phenomenon often referred to as the ‘allergic march’
(10). If the link between food allergy and the later
development of other allergic diseases is taken to be
causative, then prevention of the first stage of the allergic
march seems the obvious course of action when trying to
reduce the prevalence of allergic diseases. Observations
have led to the concept of the ‘window of vulnerability’ in
early infancy as the optimal period to which interven-
tions may be targeted, and there have been numerous
strategies aimed at reducing the incidence of allergic
diseases which have focused on environmental and
nutritional factors that exist during pregnancy and the
first year of life. Importantly, population implementation
of feeding guidelines to prevent food allergy has occurred
despite the lack of a significant evidence base to support
them. Furthermore, many national guidelines continue to
be modified despite any controlled data to demonstrate
either evidence for effect or harm of previous guidelines
(11).

Historically, the experimental protocols of studies in
this area have combined environmental and nutritional
interventions (12-14). In such studies it is not possible
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to separate the influence of infant feeding from the
influence of other environmental changes. However, in
recent years the relationship between infant feeding and
the prevention of allergy has been specifically investi-
gated. Most studies have focused on four main areas of
infant feeding: breastfeeding (both duration and exclu-
sivity), the wuse of cow’s milk hydrolysate infant
formulas, the timing of the introduction of solids and,
more recently, the use of pro- and/or prebiotic supple-
ments. In addition to these studies, a number of
research studies (both observational and interventional)
are currently underway examining the relationship
between infant feeding and the development of allergic
disease.

In this paper, the current knowledge base for the effects
of the four main parameters related to infant feeding
outlined above will be reviewed and a snapshot of current
national feeding guidelines presented. Finally, areas of
particular importance for future research will be identi-
fied and the implications for future guideline development
including issues regarding dissemination and implemen-
tation will be considered.

Evidence for infant feeding and food allergy prevention
recommendations

The following sections discuss the current evidence for
infant feeding guidelines and allergy prevention recom-
mendations with regards to breastfeeding, use of com-
plementary formula, the timing of introduction of solids
including allergenic solids and use of pro-and/or prebiotic
food supplements.

Evidence related to the duration of exclusive breastfeeding

It is widely accepted that breast milk is the food of choice
for infants for a great number of reasons such as cost,
safety, psychological benefits and the prevention of infant
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disease such as diarrhoea, wheeze, vomiting and cough
(15). However, the question considered here is whether
breastfeeding is an effective primary prevention measure
for allergic diseases. It must therefore be clear that, even
if the evidence of such an effect is weak or absent, this will
not lead to a change in general recommendations to
breastfeed but rather a change in the information and
advice physicians give new mothers with regard to allergy
prevention.

Because of undoubted health benefits of breastfeeding,
randomised studies comparing the effects of breastfeed-
ing and alternative infant formulas are scarce (16).
Recent reviews of observational studies on the protective
effect of breastfeeding have shown conflicting results.
Muraro et al. (17) reviewed 15 observational and 14
intervention studies and concluded that breastfeeding
high-risk infants for at least 4 months was associated
with a reduced cumulative risk of cow’s milk allergy until
18 months of age. Friedman and Zeiger (18) also
reviewed such studies. They highlighted that three studies
published in the 1980s demonstrated that exclusively
breastfed infants had lower serum IgE, less eczema and
fewer asthmatic episodes but that four studies showed
breastfeeding to have no protective effect on the devel-
opment of food allergy. None of these studies were either
randomized or prospective so their results must be
interpreted with care (a point emphasized by the
authors). In 2001, Gdalevich et al. performed two
meta-analyses looking at the relationship between breast-
feeding and eczema and asthma respectively (19, 20) and
found a significant protective effect against the develop-
ment of eczema by breastfeeding. Breastfeeding for at
least the first 3 months of life led to a decreased rate of
asthma in high-risk infants. However, a 2004 systematic
review (21) concluded that at least 6 months of exclusive
breast feeding did not protect against the development of
food allergy by the age of 1 year when compared to
infants who where exclusively breastfed for 4-6 months
and this work has been supported recently, by Kramer et
al. (22) who performed a cluster randomised trial
comparing infants from centres randomized to an inter-
vention promoting breastfeeding to those not receiving
this intervention. At follow-up at age 6.5 years, no
differences were seen in the prevalence of asthma, atopic
dermatitis, allergic rhinitis, or skin test positivity to
common inhalant allergens (22).

Most of the studies that examined the effect of
breastfeeding on food allergy were carried out in unse-
lected cohorts with regard to allergy risk (23-29). None
were able to demonstrate a protective effect of breast-
feeding on food allergy. Relatively few studies have
assessed the effect of breastfeeding in high-risk infants
(27, 30, 31). One of these (nonrandomized) studies
reported a prevalence of cow’s milk allergy at age
1.5 years of 3.6% in breast- or hydrolysate fed infants,
as opposed to 20% in those not receiving preventive
dietary measures (30). Recently, a long term follow-up
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study of high-risk infants examined the role of breast-
feeding on a number on allergic outcomes, including food
allergy (32). This study showed that while there was a
modest protective effect of breastfeeding on food allergy
(as well as asthma, atopic dermatitis and allergic rhinitis)
up to the age of 7 years, this risk was paradoxically
increased after the age of 7. Additionally the German
Infant Nutrition Intervention (GINI) study (33) seems to
show that any benefit provided by exclusive breastfeeding
appears to be conveyed only in high-risk infants.

In summary, although all authorities agree that breast
milk is the food of choice for infants, the evidence that it
prevents allergic outcomes is contradictory, with different
studies showing, protection, no effect and even increased
risk. This may be due to variations in breast milk
composition or differences in maternal diet (34), but no
studies have shown long term benefits with regard to
allergic outcomes. These conclusions also apply to the
effect on the prevention of food allergy in particular.
Although it would be desirable to have studies that
directly assess the effect of breastfeeding on the develop-
ment of allergy diseases, there are both methodological
and ethical problems with conducting such controlled
trials which will probably continue to limit the quality of
the evidence supporting its role in the prevention of
allergic disorders.

Evidence related to infant cow’s milk based formulas

There have been a number of studies examining the
merits of cow’s milk hydrolysate as a primary prevention
for allergic diseases. Despite the fact that these studies
have often been conducted as randomized, controlled
trials, they have frequently been characterized by a
number of methodological shortcomings, including prob-
lems with blinding, inadequate outcome assessments, and
inability to distinguish true prevention from delaying
symptoms [reviewed in (35)]. Also, these studies are
nearly always carried out in high-risk infants so their
findings are only applicable to that sub-population group
and not all infants.

Intervention studies that have been carried out in high-
risk infants who are not breast fed have compared both
partially and extensively hydrolysed cow’s milk formulas
to formulas based on intact cow’s milk. Cow’s milk
allergy has been the principle outcome of interest as
ascertained by both open and double blind challenge
tests. In three studies, a protective effect of hydrolysed
infant formulas was found (12, 36, 37) while in two other
studies, no difference was seen (38, 39). One study
included follow-up to age 7, at which time point no
differences were noted (40). The GINI study examined
three different hydrolysed infant formulas and standard
infant formula, comparing different allergy outcomes
between the groups. Both the extensively hydrolysed
casein formula and partially hydrolysed whey formula
were shown to have a preventative effect on both
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physician diagnosis of allergic manifestation and atopic
dermatitis. Inexplicably, this was not found for the
extensively hydrolysed whey formula (41). It is because
of these somewhat contradictory findings that many
national recommendations may not specify whether an
extensively of partially hydrolysed formula should be
used but that it should be of ‘proven reduced allergenicity’
(42). It should be noted that the GINI study was designed
to compare the allergy preventive effects of hydrolysed
formulas as compared to standard infant formula, not
breast feeding.

A Cochrane review on this topic conducted in 2006 (43)
concluded that ‘there is no evidence to support feeding
with a hydrolysed formula for the prevention of allergy
compared to exclusive breastfeeding. In high-risk infants
who are unable to be exclusively breastfed, there is limited
evidence that prolonged feeding with a hydrolysed
formula compared to a cow’s milk formula reduces infant
and childhood allergy and infant cow’s milk allergy’.

In summary, due to inconsistency of findings, there is
no clear-cut evidence that the early use of cow’s milk
hydrolysate exerts a preventive effect on allergic diseases
generally or cow’s milk allergy in particular. Further
carefully designed and correctly powered randomized
double-blind placebo-controlled studies are needed before
clear recommendations can be made.

Evidence related to the timing of introduction of complementary
foods

Given the current recommendations in many countries to
delay the introduction of all complementary foods until
6 months and for much longer delays for specific aller-
genic foods, it is surprising that the evidence of the effects
of delaying the introduction of allergenic foods into the
infant diet is extremely limited. There has been little
research looking solely at the relationship between solid
food introduction and the later development of allergic
disease. Fergusson et al. looked at both the timing and
rate of introduction of solids into an infant diet with the
later development of eczema at 2 years (44) and found
that solid food introduction before 4 months of age and
the number of foods introduced was associated with an
increased incidence of physician-reported eczema. This
association persisted to 10 years of age when a range of
confounding factors including family history of atopic
disease, other infant diet factors and family socio-
economic status where also included in the analysis
(45). Also in the 1980s, Kajosaari compared the intro-
duction of allergenic foods early as compared to after
6 months of age and showed no differences in the
prevalence of food allergy when outcome was assessed
by double blind challenge, either in the first year of life
(46) or at age 5 (47). Other studies have looked at the
relationship between timing of complementary feeding
and allergy development but differences in methodology
makes it difficult to draw firm conclusions. A recent

1410

systematic review looking at complementary feeding
before 4 months of age (48) could find little data linking
early solid feeding and allergic conditions other than that
demonstrated by Fergusson (44).

More recently, infant feeding data collected as part of
birth cohort studies have been analysed to investigate the
relationship between solid food introduction and the later
development of atopy (49-52). No study found any
benefit on allergic outcome by delaying the introduction
of solids and two found an association between the
delayed introduction of milk (51) and egg (50, 52) and
increased incidence of eczema and atopic sensitisation.
More recently it has been suggested that children exposed
to cereal grains before 6 months of age (as opposed to
after 6 months of age) are protected from the develop-
ment of wheat-specific IgE (53). However, all studies
collected feeding data retrospectively which makes the
findings vulnerable to both recall bias and reverse
causality.

Nevertheless, these studies have raised the possibility
that delaying the introduction of foods into an infant’s
diet (particularly of allergenic foods) is not beneficial and
may actually increase the risk of the child developing
allergic diseases as suggested recently by a number of
authors (49-54).

In summary, further research is needed to establish
what effect delaying the introduction of solids in general
and allergenic foods in particular into the infant diet has
on allergic disease.

Evidence related to the use of pro- and/or prebiotic supplements

Although the use of pre-, pro- and synbiotics has not yet
been incorporated into allergy prevention feeding recom-
mendations, this is a field of tremendous current interest
and many infant formulas now include pro- and prebi-
otics. As these factors are marketed as reducing the risk
of development of allergy in formula fed infants the
evidence for such claims will be briefly reviewed here.
The intestinal microbiota plays an important role in the
development of the mucosal and systemic immune
system. It is an important stimulus for the development
of the gut associated lymphoid tissue (GALT), the largest
mass of lymphoid tissue in the body, and for the
development of oral tolerance. Observational studies
show differences in gut microbiota composition between
atopic and nonatopic infants. Generally, atopic infants
have less bifidobacteria and more clostridia than nona-
topic infants. These differences precede the development
of atopic disease since they already exist in the first few
weeks of life, suggesting a causal relationship (55-57).
Manipulating the intestinal microflora of atopic chil-
dren towards a more ‘nonatopic flora’ with probiotics,
prebiotics or a combination of both (‘synbiotics’), could
be a way to prevent allergic diseases. Probiotics are live
micro-organisms with various, strain specific immuno-
modulatory effects. Common probiotic genera are
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Lactobacillus and Bifidobacterium. Prebiotics are nondi-
gestible food ingredients that beneficially affect the host
by stimulating growth and/or activity of certain bacterial
species in the colon (58). A prebiotic mixture of 90%
galacto-oligosaccharides (GOS) and 10% fructo-oligo-
saccharides (FOS), for example, specifically stimulates the
growth of bifidobacteria (59, 60). Human milk is a rich
source of oligosaccharides and this may in part explain
the higher populations of bifidobacteria and lactobacilli
seen in breast fed infants.

A number of double blind randomized placebo-con-
trolled trials have been performed to investigate the
ability of probiotics, prebiotics and synbiotics to prevent
allergic disease in high-risk infants (details of these studies
are given in Appendix 1). These studies have mainly
focussed on atopic dermatitis (AD) and not on food
allergy. The five studies with probiotics show conflicting
results. In three studies the incidence of AD was
significantly reduced (61-63). However, in two other
studies no effect on AD incidence was found (64, 65).
Also, the Bifidobacterium strain used in the trial of
Wickens et al., did not reduce the incidence of AD (63).
These conflicting results can possibly be explained by
differences in study design, the use of different probiotic
strains and dosages and/or genetic characteristics of the
populations studied. Two studies included prevention of
cow’s milk allergy or food allergy as an outcome and
found no effect (61). In none of the studies a reduction in
the incidence of other allergic diseases, such as asthma or
allergic rhinoconjunctivitis, could be demonstrated and
one study even showed an increase in the incidence of
wheezing bronchitis in the probiotic group (65).

Currently, only one prevention study with prebiotics,
has been performed. This study showed a significant
decrease in AD incidence (66) and at age 2 there were
significantly less children with recurrent wheeze or allergic
urticaria in the prebiotic group (67). Unfortunately,
sensitization was not included as an outcome measure.

To date synbiotics have been used in only one
prevention study (68) which showed significantly reduced
AD incidence in the treated group. However, there was
no reduction of the cumulative incidence of allergic
diseases or sensitization.

In summary, although pro-, pre- and synbiotics are
theoretically promising candidates to prevent allergic
diseases, results of clinical trials are not conclusive.
Some trials show favourable results with regard to AD,
but there is currently not enough evidence to support
the use of pro-, pre- or synbiotics for prevention of
allergic disease in clinical practice (69).

Current international recommendations for infant feeding
and allergy prevention

For the purposes of this review we have considered the
recommendations made for breastfeeding, the use of
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infant cow’s milk based formulas and the timing of
introduction of complementary feeding for the countries
involved in the EuroPrevall project and in other countries
across the world where they are readily available. We
have included recommendations from the USA, as many
nations base their advice on the recommendations given
by the American Academy of Pediatrics (AAP) as well as
those made by the European Society of Pediatric Allergy
and Clinical Immunology (ESPACI) and the European
Society of Pediatric Gastroenterology, Hepatology and
Nutrition (ESPGHAN).

Recommendations on the duration of exclusive breastfeeding

ESPACI and ESPGHAN jointly recommended exclusive
breastfeeding for 4-6 months for allergy prevention. The
WHO recommends exclusive breastfeeding for 6 months
(http://www.who.int). For most countries, there are no
specific breastfeeding recommendations for allergy pre-
vention beyond recommending exclusive breastfeeding
for 4-6 months (Appendix 2). The exception is Poland.
The Polish Experts Committee advises the avoidance of
allergenic foods from the mother’s diet.

Recommendations on infant cow’s milk based formulas

ESPACI and ESPGHAN recommend that high-risk
infants should be fed with a formula of confirmed
reduced allergenicity if they are not breast fed (42).
Where breast milk is not available for the child, 12 of the
18 countries included in this review follow the recom-
mendations of ESPACI and ESPGHAN and recommend
hydrolysed formula, but six have no specific recommen-
dations (Appendix 3).

Recommendations on the timing of introduction of complementary
foods

The AAP until recently recommended no solids until
6 months of age, with a further delay in the introduction
of cow’s milk until 1 year, no hen’s egg until 2 years and
avoidance of peanut, tree nuts and fish until 3 years of
age (70). However, AAP has now revised its guidelines
based on the lack of evidence of their effectiveness in
preventing food allergy and no longer recommend
delaying the introduction of allergenic foods beyond
4-6 months (11).

In contrast, a joint statement of ESPACI Committee
on Hypoallergenic Formulas and the ESPGHAN Com-
mittee on Nutrition advised simply that no solids be given
before the fifth month (i.e. 17 weeks) (42) More recently,
ESPGHAN has issued a position paper on complemen-
tary feeding which states that avoidance or delayed
introduction of allergenic foods for allergy prevention is
not recommended. It does, however, recommend the
avoidance of early (<4 months of age) and late
(>7 months of age) introduction of gluten to reduce
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the risk of wheat allergy (71). It should be noted that
changes to recommendations by these bodies of experts
have been undertaken in the face of rising prevalence of
food allergy despite the fact that no controlled population
trials have been undertaken to assess whether families
were following guidelines or whether they were effective
in prevention.

Details of each country’s recommendations for breast
and formula feeding and introduction of complementary
foods are detailed in Appendices 2-4. As many countries
have adopted the WHO recommendations to some
extent, these have also been included in the appendices.

Table 1 summarises the most commonly recommended
feeding guidelines and highlights which countries follow
these recommendations. One country (Russia) does not
specify which type of hydrolysed formula should be used
(extensively or partially) so are not included in that aspect
of the table. A search of the national websites for infant
feeding recommendations made in some developing
countries (China, India and some African countries)
showed their recommendations are only concerned with
breastfeeding duration and the provision of safe nutri-
tious solids into the infants’ diet. Allergy prevention
measures are not considered. This may be because the
allergy burden in rural areas of developing countries
remains low (72) and is therefore not a major public
health concern. Nine countries follow the original
recommendation made by the AAP (70). Appendix 4
shows the country recommendations in detail.

Areas of discrepancy

More detailed examination of national recommendations
show that the main discrepancies between country rec-
ommendations and the evidence base are related to the use
of hydrolysed infant formulas (partial, extensively or
‘proven reduced hypoallergenicity’), what age to introduce
solids and whether to delay the introduction of allergenic
foods into the infants diet. Further examination of the
recommendations show that of the 17 countries consid-
ered in this paper, seven countries’ recommendations are
given by different professional bodies and in all these cases
the advice differs depending on which body has issued the
recommendations. In addition it has been reported that

Table 1. Summary of international infant feeding practices

for at least three countries with national recommendations
the advice being given by healthcare practitioners can
differ greatly and does not always follow national guide-
lines (personal communication, K. Grimshaw) and in
Australia where Health Departments are state govern-
ment funded there are six separate state-based guidelines
that are not necessarily consistent with the National
Government recommendations (NHMRC) nor with the
peak body (ASCIA).

Dissemination and implementation

It is important to consider dissemination of recommen-
dations to the consumer as this is likely to significantly
impact on population compliance to guideline recom-
mendations. General infant feeding guidelines are usually
provided by National Health Departments through
pamphlets to all parents of infants in the first few weeks
of life, with more specialist advice being provided by
medical specialists and their professional associations at
clinic visits or through web-based portals.

Patient support groups such as national breastfeeding
support groups including La Leche also have a significant
impact on which recommendations are disseminated to
the general public. Health information is easily accessible
from the internet, books and magazines so that many
women question the role of health professionals in
advising how mothers should feed their infants. It
appears that mothers in the UK are resistant to directives
on infant feeding unless there is a clear indication as to
why the advice is being given. Instead they would rather
refer to books and other mothers for advice on how to
feed their child (either face to face or via ‘blogs’ on the
internet), adapting recommendations as they feel appro-
priate (A. Boulay, V. Gancheva, J. Houghton, A. Strada,
B. Sora, R. Sala, unpublished data). However, in other
European countries, mothers appear more willing to
follow the paediatrician’s instructions (73).

Bearing this in mind it is obvious that dissemination of
any feeding recommendations has to be given consider-
ation to prevent it being by-passed by mothers for more
socially acceptable sources of advice as this may have a
significant impact on the ultimate effect of these recom-
mendations. In fact, in most countries, recommendations

Exclusive breastfeeding to 6 months (all infants)

Use of partially hydrolysed formula (high-risk infants)

Use of extensively hydrolysed formula for (high-risk infants)
Introduction of solids after 6 months (all infants)

Introduction of solids 4-6 months (all infants)

Delayed introduction of allergenic foods (high-risk infantsT)
Detailed guidance regarding order of food introduction (all infants)

Australia, Czech Republic, Denmark, Greece, Iceland, Ireland, ltaly, Lithuania, South Africa, UK
Australia®, Czech Republic, France, Germany*, Lithuania, Netherlands, Poland®, Russia®, USA*
Australia®, Denmark, Germany*, Ireland, Italy, Poland*, Russia*, Spain, USA*

Australia, Czech Republic, Denmark, Iceland, Ireland, Lithuania, Netherlands, South Africa, UK
Austria, France, Germany, Greece, ltaly, Poland, Russia (3 months), Spain, USA
Australiat, Czech Republic, France, Germanyi, Greece, Lithuania, Poland, Russia, UK (peanut only)
Australia, Austria, Czech Republic, Denmark, France, Greece, Iceland, Poland, Russia, South Africa

*These countries do not specify which type of hydrolysed formula.

‘+For some countries recommendation is for all infants (see Appendix 4 for details).
1Recently revised and now delayed introduction of allergenic foods no longer recommended for high-risk infants by peak body.
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have not been implemented in a formal way, resulting in
an increased risk of noncompliance. Feeding guidelines
should be communicated clearly to all health care
professionals such as paediatricians, dietitians, family
doctors and well baby clinics in order to communicate
one single message. Also, implementation will be more
successful if it is developed early in guideline development
and adequately presented. Also they can only be deter-
mined as effective if the aims of a guideline are clearly
formulated and evaluated at a later phase (74).

Discussion

The contents of this paper reflect a wide international
sample of infant feeding recommendations. However it is
limited to those members of the EuroPrevall consortium
and its external partners. Over half (52%) of member
states of the European Union have been captured as well
as Australasia, South Africa and Russia. Our justification
for selecting the European nations is to provide a baseline
of infant feeding recommendations from those countries
for which prevalence data will become available from the
EuroPrevall project. These results will enable compari-
sons to be made between countries as allergy prevalence
data comes to light.

Our survey highlights the significant diversity of
recommendations for infant feeding across Europe and
around the world. Despite this diversity, common themes
were found including widespread support for exclusive
breast feeding until 6 months of age, use of hypoaller-
genic formulas and advice as to when to introduce
complementary foods (although these recommendations
varied from introduction at 3 months to no solid intro-
duction until after 6 months of age). In addition to the
timing of solid food introduction, there was significant
national variation in the type of first foods recommended
to be introduced into the weaning diet with some
countries giving advice on the order in which to introduce
specific foods. As has been pointed out, there is, from an
allergy prevention point of view, little definitive evidence
supporting any of the infant feeding recommendations
made. Hence, the observed inter-country diversity is
probably unsurprising.

In addition to the diversity of recommendations,
feeding guidelines for infants at risk of atopy were
usually recommended by medical specialist societies and
were often at significant variance to national government
recommendations for infant feeding in the general pop-
ulation. This trend appears to be increasing as some
professional and advisory bodies are changing their
recommendations based on recent studies but national
recommendations are not being altered as readily. At the
time of submission of this paper, the UK Committee on
Toxicity of Chemicals in Food, Consumer Products and
the Environment, had recently revised their recommen-
dations surrounding consumption of peanut during
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infancy and by women during pregnancy and breastfeed-
ing, following a full consideration of the scientific
evidence (75). The UK Department of Health is now
actively considering the new recommendations but as yet
their advice on peanut avoidance for high-risk infants has
not been revised. Several other countries such as Austra-
lia and Germany are dismantling recommendations due
to the lack of evidence that delaying the introduction of
allergenic foods into the diet has any impact on allergy
prevention. However, concern has been expressed by
other authorities that there is insufficient data to show
that a delayed introduction of allergenic foods has not
had some effect on preventing the rise in food allergy. The
reasons for this are that it is not clear whether the rate of
food allergy may have been even higher if such measures
had not been recommended, and as many simply did not
follow recommended guidelines (74) it is difficult to
establish their effect. The opposite view held by some
authors is that early introduction of foods (76, 77) should
be promulgated based on evidence from animal studies
that this was effective at preventing food allergy. Accord-
ing to these authors, the age of 4-6 months could be a
critical window of ‘tolerance induction’. There are clinical
studies underway examining this key issue.

A limitation of this review is that although this paper
outlines country-specific recommendations, it does not
provide information regarding population-based compli-
ance with such guidelines. The EuroPrevall birth cohort
study will provide such information so that the effective-
ness of guidelines can be more formally assessed. Our study
with its associated quality of life surveys may help provide
evidence on how best to implement future guidelines and
ensure appropriate community acceptance.

In conclusion, there is little evidence supporting current
recommendations on infant feeding with the objective of
reducing the prevalence of allergic disease. Breastfeeding
is widely regarded as the ideal food for infants, although
its effect in the prevention of allergic diseases has not been
conclusively demonstrated. Given the ethical and meth-
odological limitations of studies on breastfeeding, it is
unlikely that current evidence will be improved signifi-
cantly or that current recommendations on breastfeeding
will change. The use of milk based hydrolysates is also
widely recommended although the evidence supporting
this is weak. There is a clear need for better studies
examining this issue. The evidence supporting the delay of
introduction of allergenic foods is contradictory. The
evolution in our understanding of the development of
oral mucosal tolerance in the first 12 months of life raises
the possibility that early complementary food introduc-
tion may hasten and/or maintain tolerance rather than
increase the risk of food allergy. This issue must be
explored further with carefully controlled interventional
trials. Some studies of this kind are currently underway
and their results are eagerly awaited. In the meantime it is
perhaps premature to be making new recommendations
without the evidence base to support them.

1413



Grimshaw et al.

Supporting information

Additional Supporting Information may be found in the
online version of this article:

Appendix 1 Pro-, pre- and synbiotics and prevention of
allergic disease.

Appendix 2 Table of official breast feeding recommenda-
tions.

Appendix 3 Table of official formula feeding recommen-
dations.

Appendix 4 Table of official solid feeding recommenda-
tions.

Please note: Wiley-Blackwell are not responsible for the
content or functionality of any supporting materials
supplied by the authors. Any queries (other than missing
material) should be directed to the corresponding author
for the article.

Acknowledgments

The work described was carried out under the EU FP6 project ‘The
Prevalence, Cost and Basis of Food Allergy Across Europe’,
EuroPREVALL (Contract No. 51400).

References

1. Rona RJ, Keil T, Summers C, Gislason 9. Bock SA, Munoz-Furlong A, Sampson 17. Muraro A, Dreborg S, Halken S, Host
D, Zuidmeer L, Sodergren E et al. The HA. Further fatalities caused by ana- A, Niggemann B, Aalberse R et al.
prevalence of food allergy: a meta- phylactic reactions to food, 2001-2006. J Dietary prevention of allergic diseases in
analysis. J Allergy Clin Immunol Allergy Clin Immunol 2007;119:1016— infants and small children. Part I11:
2007;120:638-646. 1018. Critical review of published peer-re-

2. Grundy J, Matthews S, Bateman B, 10. Wahn U. What drives the allergic viewed observational and interventional
Dean T, Arshad SH. Rising prevalence march? Allergy 2000;55:591-599. studies and final recommendations.
of allergy to peanut in children: Data 11. Greer FR, Sicherer SH, Burks AW. Pediatr Allergy Immunol 2004;15:
from 2 sequential cohorts. J Allergy Clin Effects of early nutritional interventions 291-307.

Immunol 2002;110:784-789. on the development of atopic disease in 18. Friedman NJ, Zeiger RS. Prevention

3. Sicherer SH, Munoz-Furlong A, infants and children: the role of mater- and natural history of food allergy. In:
Sampson HA. Prevalence of peanut and nal dietary restriction, breastfeeding, Leung DYM, Sampson HA, Geha RS,
tree nut allergy in the United States timing of introduction of complemen- Szefler SJ, editors. Pediatric Allergy.
determined by means of a random digit tary foods, and hydrolyzed formulas. Principles and Practice. St. Louis:
dial telephone survey : a five year follow- Pediatrics 2008;121:183-191. Mosby, 2003:495-509.
up. J Allergy Clin Immunol 12. Zeiger RS, Heller S, Mellon MH, 19. Gdalevich M, Mimouni D, David M,
2003;112:1203-1207. Forsythe AB, O’Connor RD, Mimouni M. Breast-feeding and the

4. Bock SA. Prospective appraisal of Hamburger RN et al. Effect of com- onset of atopic dermatitis in childhood:
complaints of adverse reactions to foods bined maternal and infant food-allergen a systematic review and meta-analysis of
in children during the first 3 years of life. avoidance on development of atopy in prospective studies. J Am Acad
Pediatrics 1987;79:683-688. early infancy: a randomized study. J Dermatol 2001;45:520-527.

5. Pereira B, Venter C, Grundy I, Allergy Clin Immunol 1989;84: 20. Gdalevich M, Mimouni D, Mimouni
Clayton CB, Arshad SH, Dean T. 72-89. M. Breast-feeding and the risk of
Prevalence of sensitization to food 13. Arshad SH, Matthews S, Gant C, Hide bronchial asthma in childhood: a
allergens, reported adverse reaction to DW. Effect of allergen avoidance on systematic review with meta-analysis of
foods, food avoidance, and food development of allergic disorders in prospective studies. J Pediatr 2001;
hypersensitivity among teenagers. infancy. Lancet 1992;339:1493— 139:261-266.

J Allergy Clin Immunol 1497. 21. Kramer MS, Kakuma R. The optimal
2005;116:884-892. 14. von Berg A, Koletzko S, Grubl A, duration of exclusive breastfeeding: a

6. Jansen JJ, Kardinaal AF, Huijbers G, Filipiak-Pittroff B, Wichmann HE, systematic review. Adv Exp Med Biol
Vlieg-Boerstra BJ, Martens BP, Bauer CP et al. The effect of hydrolyzed 2004;554:63-717.

Ockhuizen T. Prevalence of food allergy cow’s milk formula for allergy 22. Kramer MS, Matush L, Vanilovich I,
and intolerance in the adult Dutch prevention in the first year of life: the Platt R, Bogdanovich N, Sevkovskaya Z
population. J Allergy Clin Immunol German Infant Nutritional Intervention et al. Effect of prolonged and exclusive
1994:93:446-456. Study, a randomized double-blind trial. breast feeding on risk of allergy and

7. Eigenmann PA, Sicherer SH, Borkowski J Allergy Clin Immunol 2003;111:533— asthma: cluster randomised trial. BMJ
TA, Cohen BA, Sampson HA. Preva- 540. 2007;335:815.
lence of IgE mediated food allergy 15. Raisler J, Alexander C, O’Campo P. 23. Halpern SR, Sellars WA, Johnson RB,
among children with atopic dermatitis. Breast-feeding and infant illness: a dose- Anderson DW, Saperstein S, Reisch JS.
Pediatrics 1998;101:ES. response relationship? Am J Public Development of childhood allergy in

8. Bock SA, Sampson HA. Evaluation Health 1999:89:25-30. infants fed breast, soy, or cow milk.
of food allergy. In: Leung DYM, 16. Hoekstra MO, Niers LE, Steenhuis TJ, J Allergy Clin Immunol 1973;51:
Sampson HA, Geha RS, Szefler SJ, Rovers M, Knol EF, Uiterwaal CS. Is 139-151.
editors. Pediatric allergy. Principles and randomization of breast-feeding feasi- 24. Hide DW, Guyer BM. Cows milk

practice. St Louis: Mosby, 2003:478—
487.

1414

ble? J Allergy Clin Immunol 2005;115:
1324-1325.

intolerance in Isle of Wight infants. Br J
Clin Pract 1983;37:285-287.

© 2009 John Wiley & Sons A/S Allergy 2009: 64: 1407-1416



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

© 2009 John Wiley & Sons A/S Allergy 2009: 64.: 1407-1416

Gerrard JW, MacKenzie JW, Goluboff
N, Garson JZ, Maningas CS. Cow’s
milk allergy: prevalence and manifesta-
tions in an unselected series of new-
borns. Acta Paediatr Scand Suppl
1973;234:1-21.

Vandenplas Y, Sacre L. Influences of
neonatal serum IgE concentration,
family history and diet on the incidence
of cow’s milk allergy. Eur J Pediatr
1986;145:493—-495.

Saarinen UM, Kajosaari M, Backman
A, Siimes MA. Prolonged breast-feeding
as prophylaxis for atopic disease. Lancet
1979;2:163-166.

Saarinen UM, Kajosaari M. Breast-
feeding as prophylaxis against atopic
disease: prospective follow-up study
until 17 years old. Lancet 1995;346:
1065-1069.

Tariq SM, Matthews SM, Hakim EA,
Stevens M, Arshad SH, Hide DW. The
prevalence of and risk factors for atopy
in early childhood: a whole population
birth cohort study. J Allergy Clin
Immunol 1998;101:587-593.

Halken S, Host A, Hansen LG,
Osterballe O. Preventive effect of feeding
high-risk infants a casein hydrolysate
formula or an ultrafiltrated whey hydro-
lysate formula. A prospective, random-
ized, comparative clinical study. Pediatr
Allergy Immunol 1993:4:173-181.
Bruno G, Milita O, Ferrara M, Nisini R,
Cantani A, Businco L. Prevention of
atopic diseases in high risk babies (long-
term follow-up). Allergy Proc 1993;14:
181-186.

Matheson MC, Erbas B, Balasuriya A,
Jenkins MA, Wharton CL, Tang ML et
al. Breast-feeding and atopic disease: a
cohort study from childhood to middle
age. J Allergy Clin Immunol 2007;
120:1051-1057.

Laubereau B, Brockow I, Zirngibl A,
Koletzko S, Gruebl A, von BA et al.
Effect of breast-feeding on the develop-
ment of atopic dermatitis during the first
3 years of life — results from the GINI-
birth cohort study. J Pediatr
2004;144:602-607.

Patin RV, Vitolo MR, Valverde MA,
Carvalho PO, Pastore GM, Lopez FA.
The influence of sardine consumption on
the omega-3 fatty acid content of mature
human milk. J Pediatr (Rio J)
2006;82:63-69.

Brand PL, Vlieg-Boerstra BJ, Dubois
AE. Dietary prevention of allergic dis-
ease in children: are current recommen-
dations really based on good evidence?
Pediatr Allergy Immunol 2007;18:
475-479.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Vandenplas Y, Hauser B, Van den BC,
Clybouw C, Mahler T, Hachimi-Idrissi
S et al. The long-term effect of a partial
whey hydrolysate formula on the pro-
phylaxis of atopic disease. Eur J Pediatr
1995;154:488-494.

Vandenplas Y, Hauser B, Van den BC,
Sacre L, Dab I. Effect of a whey
hydrolysate prophylaxis of

atopic disease. Ann Allergy
1992;68:419-424.

Mallet E, Henocq A. Long-term
prevention of allergic diseases by
using protein hydrolysate formula in
at-risk infants. J Pediatr 1992;121:S95-
S100.

Oldaeus G, Anjou K, Bjorksten B,
Moran JR, Kjellman NI. Extensively
and partially hydrolysed infant formulas
for allergy prophylaxis. Arch Dis Child
1997;77:4-10.

Zeiger RS, Heller S. The development
and prediction of atopy in high-risk
children: follow-up at age seven years in
a prospective randomized study of
combined maternal and infant food
allergen avoidance. J Allergy Clin
Immunol 1995;95:1179-1190.

von Berg A, Filipiak-Pittroff B, Kramer
U, Link E, Bollrath C, Brockow I et al.
Preventive effect of hydrolyzed infant
formulas persists until age 6 years: long-
term results from the German Infant
Nutritional Intervention Study (GINI).
J Allergy Clin Immunol 2008;121:1442—
1447.

Host A, Koletzko B, Dreborg S, Muraro
A, Wahn U, Aggett P et al. Dietary
products used in infants for treatment
and prevention of food allergy. Joint
Statement of the European Society for
Paediatric Allergology and Clinical
Immunology (ESPACI) Committee on
Hypoallergenic Formulas and the
European Society for Paediatric Gas-
troenterology, Hepatology and Nutri-
tion (ESPGHAN) Committee on
Nutrition. Arch Dis Child 1999;81:
80-84.

Osborn DA, Sinn J. Formulas contain-
ing hydrolysed protein for prevention of
allergy and food intolerance in infants.
Cochrane Database Syst Rev
2006;CD003664.

Fergusson DM, Horwood LJ, Beautrais
AL, Shannon FT, Taylor B. Eczema and
Infant diet. Clin Allergy 1981;11:325—
331. Ref Type: Generic.

Fergusson DM, Horwood LJ. Early
solid food diet and eczema in childhood:
a 10-year longitudinal study. Pediatr
Allergy Immunol 1994;5(Suppl. 6):44—
47.

Infant feeding and allergy prevention

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

Kajosaari M, Saarinen UM. Prophy-
laxis of atopic disease by six months’
total solid food elimination. Evaluation
of 135 exclusively breast-fed infants of
atopic families. Acta Paediatr Scand
1983;72:411-414.

Kajosaari M. Atopy prophylaxis in
high-risk infants. Prospective 5-year
follow-up study of children with six
months exclusive breastfeeding and solid
food elimination. Adv Exp Med Biol
1991;310:453-458.

Tarini BA, Carroll AE, Sox CM,
Christakis DA. Systematic review of the
relationship between early introduction
of solid foods to infants and the devel-
opment of allergic disease. Arch Pediatr
Adolesc Med 2006;160:502—-507.
Zutavern A, von Mutius E, Harris J,
Mills P, Moffatt S, White C et al. The
introduction of solids in relation to
asthma and eczema. Arch Dis Child
2004:89:303-308.

Zutavern A, Brockow I, Schaaf B, von
Berg A, Diez U, Borte M et al. Timing
of solid food introduction in relation to
eczema, asthma, allergic rhinitis, and
food and inhalant sensitization at the
age of 6 years: results from the pro-
spective birth cohort study LISA.
Pediatrics 2008;121:e44-e52.

Snijders BE, Thijs C, van RR, van den
Brandt PA. Age at first introduction of
cow milk products and other food
products in relation to infant atopic
manifestations in the first 2 years of life:
the KOALA Birth Cohort Study.
Pediatrics 2008;122:e115-¢122.

Filipiak B, Zutavern A, Koletzko S, von
BA, Brockow I, Grubl A et al. Solid
food introduction in relation to eczema:
results from a four-year prospective
birth cohort study. J Pediatr 2007;
151:352-358.

Poole JA, Barriga K, Leung DY,
Hoffman M, Eisenbarth GS, Rewers M
et al. Timing of initial exposure to cereal
grains and the risk of wheat allergy.
Pediatrics 2006;117:2175-2182.
Grimshaw KE, Vance GH, Briggs R,
Diaper ND, Warner JA, Warner JO.
The effect of delayed introduction of
solids on rates of ezcema and infant
sensitisation to food aeroallergens at

1 and 3 years of age. J Allergy Clin
Immunol 2004;113:S145.

Kalliomaki M, Kirjavainen P, Eerola E,
Kero P, Salminen S, Isolauri E. Distinct
patterns of neonatal gut microflora in
infants in whom atopy was and was not
developing. J Allergy Clin Immunol
2001;107:129-134.

1415



Grimshaw et al.

56.

57.

58.

59.

60.

6l.

62.

63.

Bjorksten B, Sepp E, Julge K, Voor T,
Mikelsaar M. Allergy development and
the intestinal microflora during the first
year of life. J Allergy Clin Immunol
2001;108:516-520.

Penders J, Thijs C, van den Brandt PA,
Kummeling I, Snijders B, Stelma F et al.
Gut microbiota composition and devel-
opment of atopic manifestations in in-
fancy: the KOALA Birth Cohort Study.
Gut 2007;56:661-667.

Gibson GR, Roberfroid MB. Dietary
modulation of the human colonic mic-
robiota: introducing the concept of
prebiotics. J Nutr 1995;125:1401-1412.
Boehm G, Lidestri M, Casetta P, Jelinek
J, Negretti F, Stahl B et al. Supplemen-
tation of a bovine milk formula with an
oligosaccharide mixture increases counts
of faecal bifidobacteria in preterm in-
fants. Arch Dis Child Fetal Neonatal Ed
2002;86:F178-F181.

Moro G, Minoli I, Mosca M, Fanaro S,
Jelinek J, Stahl B et al. Dosage-related
bifidogenic effects of galacto- and fruc-
tooligosaccharides in formula-fed term
infants. J Pediatr Gastroenterol Nutr
2002;34:291-295.

Kalliomaki M, Salminen S, Arvilommi
H, Kero P, Koskinen P, Isolauri E.
Probiotics in primary prevention of
atopic disease: a randomised placebo-
controlled trial. Lancet 2001:;357:
1076-1079.

Abrahamsson TR, Jakobsson T,
Bottcher MF, Fredrikson M, Jenmalm
MC, Bjorksten B et al. Probiotics in
prevention of IgE-associated eczema: a
double-blind, randomized, placebo-con-
trolled trial. J Allergy Clin Immunol
2007;119:1174-1180.

Wickens K, Black PN, Stanley TV,
Mitchell E, Fitzharris P, Tannock GW
et al. A differential effect of 2 probiotics
in the prevention of eczema and atopy:
A double-blind, randomized, placebo-
controlled trial. J Allergy Clin Immunol
2008;122:788-794.

1416

64.

65.

66.

67.

68.

69.

70.

Taylor AL, Dunstan JA, Prescott SL.
Probiotic supplementation for the first
6 months of life fails to reduce the risk
of atopic dermatitis and increases the
risk of allergen sensitization in high-risk
children: a randomized controlled trial.
J Allergy Clin Immunol 2007;119:
184-191.

Kopp MV, Hennemuth I, Heinzmann
A, Urbanek R. Randomized, double-
blind, placebo-controlled trial of pro-
biotics for primary prevention: no
clinical effects of Lactobacillus GG
supplementation. Pediatrics 2008;121:
e850-e856.

Moro G, Arslanoglu S, Stahl B, Jelinek
J, Wahn U, Boehm G. A mixture of
prebiotic oligosaccharides reduces the
incidence of atopic dermatitis during the
first six months of age. Arch Dis Child
2006;91:814-819.

Arslanoglu S, Moro GE, Schmitt J,
Tandoi L, Rizzardi S, Boehm G. Early
dietary intervention with a mixture of
prebiotic oligosaccharides reduces the
incidence of allergic manifestations and
infections during the first two years of
life. J Nutr 2008;138:1091-1095.
Kukkonen K, Savilahti E, Haahtela T,
Juntunen-Backman K, Korpela R,
Poussa T et al. Probiotics and prebiotic
galacto-oligosaccharides in the preven-
tion of allergic diseases: a randomized,
double-blind, placebo-controlled

trial. J Allergy Clin Immunol
2007;119:192-198.

Osborn DA, Sinn JK. Probiotics in
infants for prevention of allergic
disease and food hypersensitivity.
Cochrane Database Syst Rev
2007;CD006475.

Kleinman RE. American Academy of
Pediatrics recommendations for com-
plementary feeding. Pediatrics
2000;106:1274.

71.

72.

73.

74.

75.

76.

77.

Agostoni C, Decsi T, Fewtrell M,
Goulet O, Kolacek S, Koletzko B et al.
Complementary feeding: a commentary
by the ESPGHAN Committee on
Nutrition. J Pediatr Gastroenterol Nutr
2008;46:99-110.

Hooper R, Calvert J, Thompson RL,
Deetlefs ME, Burney P. Urban/rural
differences in diet and atopy in

South Africa. Allergy 2008;63:
425-431.

Synnott K, Bogue J, Edwards CA,
Scott JA, Higgins S, Norin E et al.
Parental perceptions of feeding prac-
tices in five European countries: an
exploratory study. Eur J Clin Nutr
2007;61:946-956.

Hourihane JO, Aiken R, Briggs R,
Gudgeon LA, Grimshaw KE,
DunnGalvin A et al. The impact of
government advice to pregnant mothers
regarding peanut avoidance on the
prevalence of peanut allergy in United
Kingdom children at school entry. J
Allergy Clin Immunol 2007;119:1197—
1202.

Committee on Toxicity of Chemicals in
Food CpatE. Statement on the Review
of the 1998 COT recommendations on
peanut avoidance. Report 2008/07.
http://cot.food.gov.uk/pdfs/
cotstatement200807peanut.pdf;
Accessed 26 August 2009.

Prescott SL, Smith P, Tang M, Palmer
DJ, Sinn J, Huntley SJ et al. The impor-
tance of early complementary feeding in
the development of oral tolerance: con-
cerns and controversies. Pediatr Allergy
Immunol 2008;19:375-380.

Allen CW, Campbell DE, Kemp AS.
Food allergy: Is strict avoidance the
only answer? Pediatr Allergy Immunol
2008;20:415-422.

© 2009 John Wiley & Sons A/S Allergy 2009: 64: 1407-1416



Appendix 1.

Pro-, pre- and synbiotics and prevention of allergic disease

Study Probiotic Dose Subjects Treatment Follow-  Effect on AD Effect on other allergic diseases and sensitization
period up
period
Kalliomaki (60) LGG' 1x 100 132, Mothers: 2-4 7 years Less AD at age 2 (23% No reduction in incidence of asthma, allergic rhino-conjunctivitis or cow’s
cfu/day parent or weeks before vs 46%, p 0.008), also milk allergy at age 4 and 7
sibling with delivery significant reduction at
atopic Infants: 6 age4 and 7 No effect on sensitization at age 2, 4 and 7
disease months (BF*:
mothers took
the probiotics)
Abrahamsson L. reuteri 1 x 10® 188, Mothers: from 2 years Less IgE-associated No reduction in incidence of wheeze, asthma, allergic rhinoconjunctivitis,
(61) cfu parent or week 36 until eczema at age 2 gastrointestinal allergy or urticaria until age 2
sibling with delivery (8% vs 20%, p 0.02)
atopic Infants: 12 No effect on sensitization,
disease months No prevention of only if allergic mother:
non IgE-associated { sensitization at age 6-24 months
eczema
Taylor(63) L. 3 x 10° 178, Infants: 6 1 year No prevention of AD No effect on incidence of food allergy
acidophilus cfu/day  atopic months
LAVR1-Al mother Higher sensitization rate at 12 months in probiotic group
(40% vs 24%, p0.03)
Kopp (64) LGG 5 x 10° 94, Mothers: 4-6 2 years No prevention of AD Higher incidence of wheezing bronchitis in probiotic than in placebo
cfu/day  parent or weeks before group at age 2
sibling with delivery (26% vs 9.1%, p 0.03)
atopic Infants: 6
disease months (BF: No effect on sensitization to inhalant allergens at age 2
mothers took
the probiotics)
Wickens(62) L.rhamnosus 6 x 10° 474, Mothers: from 2 years Less AD (Hazard ratio Both probiotic groups: no effect on sensitization.
HNOO1 or cfu/day  parental week 35 until 0.51, 95% CI 0.30-0.85,
B. animalis atopic baby was 6 p0.01) at age 2 in
subsp lactis 9 x 10° disease months (if BF) Lactobacillus group
HNO19 cfu/day Infants: 2 compared to placebo.
years Bifidobacterium group:
no effect.
Moro (65) Prebiotics: 0.8 g/ 206, Infants: 6 2 years Less AD at age 6 months  Less recurrent wheezing and allergic urticaria in prebiotic group (7.6%
Arslanoglu (66) 90% 100 ml parental months (10% vs 23%, p0.01), vs.20.6% and 1.5% vs.10.3%, p<0.05)
GOS/10% formula  atopic also significant reduction
FOS mixture disease at age 2



Kukkonen (67) Mixture? + Mixture®> 925, Mothers: 2-4 2 years Less AD (Odds ratio No reduction of cumulative incidence of allergic disease (eczema, food

and parental weeks before 0.74, 95% CI 0.55-0.98, allergy, asthma, allergic rhinitis)

prebiotics atopic delivery p0.035) at age 2

(synbiotics) disease Infants: 6 No effect on sensitization
months

Table Legend 1)Lactobacillus rhamnosus GG, 2)LGG 5x10° cfu, L. rhamnosus LC705 5x10° cfu, Bifidobacterium breve Bbi99 2x10° cfu,
Propionibacterium JS 2x10° cfu, 3)breastfeeding




Appendix 2

Table of official breast feeding recommendations

Country Length of Other Any specific allergy Body who made Source of
exclusive recommendations prevention recommendations recommendations
breastfeeding recommendations (reference/website)
World Health 6 months Breastfeeding should None WHO and UNICEF WHO Global Infant feeding
Organisation continue until at least 2 strategy
(WHO) years of age alongside
solids complementary www.WHO.int
foods
Australia 6 months Breastfeeding should Maternal dietary restrictions | NHMRC (National www.nhmrc.gov.au (Infant
(NHMRC) continue preferably for at | during breastfeeding are Health and Medical feeding guidelines for Health
4-6 months least 12 months not recommended for Research Council of Workers, 2003)
(ASCIA) (NHMRC) disease prevention (ASCIA) | Australia www.allergy.org.au
Mothers with a family ASCIA (Australasian
history of peanut allergy Society of Clinical
should not eat peanuts Immunology and
while breastfeeding Allergy)
(NHMRC)
Austria 4-6 months Breastfeeding should None Austrian Society of www.docs4you.at
continue until 2 years of Pediatrics (OGKJ), www.kup.at/Ernaehrungsmed
age alongside Feeding Commission izin
complementary foods
Czech Republic 6 months (180 | Breastfeeding should None Czech society for Fruhauf P.,
days) continue until 2 years of gastroenterology, www.pediatriepropraxi.cz,
age alongside Working group for 2006/3
complementary foods children
gastroenterology and
nutrition
Denmark 6 months Breastfeeding should None Sundhedsstyrelsen http://www.sst.dk/publ/Publ20
continue until at least 12 (National Board of 05/CFF/Spaedbarn_ernaering
months alongside Health) [Anbefalinger_spaedbarn.pdf
complementary foods
France 4-6 months Humanized milk formula if | None Le Syndicat Francais A. Bocquet et al. Alimentation




inadequate or no breast

des Aliments de

du nourrisson et de I'enfant

milk I'Enfance en bas age. Realisation
practique.
www.alimentsenfance.com

Germany 4-6 months Breastfeeding should None Nationale www.bfr.bund.de
continue beyond 6 Stillkommission am BfR | www.dgkj.de
months alongside Deutsche Gesellschaft
complementary foods fur Kinderheilkunde und

Jugendmedizin

Greece 6 months Humanized milk formulas | Mothers with personal Greek Paediatric Pediatrics; volume 2;
if non adequate or history of atopy or family Society Matsaniotis NS, Karpathios
impossible breastfeeding. | history of atopy/food allergy TE, Médical Publications
Chamomile can be given | (e.g. father or other food Litsas; 1999; pages 653-655
between meals allergic/atopic child ) should

eliminate consumption of Greek Institution of Pediatric
common allergens (nuts, Gastroenterology, Hepatology
fish, milk) and Nutrition.

Iceland 6 months Breastfeeding should None The Public Health http://www.lydeilsustod.is/me
continue until at least 12 Institute of Iceland, dia/manneldi/utgefid//naer_un
months alongside Centre for Child Health | gb.pdf
complementary foods Services

Ireland 6 months Continue breastfeeding If family history of peanut Department of Health WHO/UNICEF, 2002, pg 7/8
alongside complementary | allergy exists breastfeeding | and Children http://www.healthpromotion.ie
foods for up to 2 years or | is recommended and /uploaded docs/ACTIONDlan.
beyond avoidance of peanuts pdf

during pregnancy and
whilst breastfeeding is
recommended.

Italy 6 months Breastfeeding should None No national www.sip.it.
continue until at least 12 recommendations.
months alongside Host et al (1999)
complementary foods Follow WHO and

ESPGHAN .
recommendations www.who.int

Lithuania 6 months Breastfeeding should be | None Lithuanian Ministry of www.sam.lt

continued as long as
mother and child wants,
at least 12 months

Health
WHO INNOCENTI

Nutrition of infant and little
children.
Methodic guidelines for




alongside complementary
foods

pediatricians, gen practicians,
and nurses, Vilnius,
2003.(Kudikiu ir mazu vaiku
maitinimas. Metodiniai
nurodymai pediatrams,
bendrosios praktikos
gydytojams ir slaugos
darbuotojams.

Vilnius, 2003)

Netherlands

Not specified

Breastfeeding should be
stimulated and should be
continued as long as
possible

Breastfeeding during 4-6
months

Inspectorate of Health
Committee on food
hypersensitivity for well-
baby clinics

http://www.voedingscentrum.
nl/NR/rdonlyres/D8438A51-
1161-4BE6G-BE3A-
39257A9B94C5/0/voedingzui
gelingenenpeuters.pdf%20

Poland

4-6 months

Breastfeeding should
continue until at least 12
months alongside
complementary foods

Elimination of highly
allergenic foods from high
risk mother diet. The diet
should be recommended
individually considering
mothers allergy and
childrens tolerance.

Polish Experts
Committee Warsaw
2007

http://www.karmienie-

Alergia i nietolerancja
pokarmowa.Stanowisko
Polskiej Grupy
Ekspertow.Sympozjum
.Medyczne czasopismo
Zjazdowe.1997,1.
Unimed,Warszawa

Nowe zalecenia zywienia
niemowlat w Polsce od roku
2007. Pediatria Wspolczesna.
Gastroenterologia,
Hepatologia i Zywienie
Dziecka 2007,9,4,292-297.
J.B.Ksiazyk, H.Weker.

Russia

3 months

Breastfeeding should
continue until at least 12
months alongside
complementary foods

Exclusive breastfeeding for
at least 12 months for
atopic dermatitis prevention

Healthcare ministry of
the Russian Federation
1999

Modern principles and
methods of breast feeding for
infants at 1 year of age.
Methodic guidelines Ne 225,
http://www.klinrek.ru/cgi-
bin/mbook




South Africa 6 months Breastfeeding should None Department of Health Infant and Young Child
continue until 2 years of Feeding Policy,
age alongside Department of Health, 2007
complementary foods
http://www.doh.gov.za/docs/in
dex.html
Spain 4-6 months Breastfeeding should None Sociedad Espanola de | www.aeped.es/
continue beyond 6 Pediatria.
months alongside
complementary foods
UK 6 months (26 Breastfeeding should Mothers of high risk infants | Department of Health www.dh.gov.uk/en/healthcare
weeks) continue beyond 6 may wish to avoid eating /maternity/maternalandinfantn
months alongside peanuts whilst utrition/index.htm
complementary foods breastfeeding
USA 4-6 months None None American Academy of Greer et al 2008

Pediatrics




Appendix 3

Table of official formula feeding recommendations

Country Specific advice Other Any specific allergy Body who made Source of
regarding formula recommendations prevention recommendations recommendations
feeding recommendations (reference/website)

World Health For infants who cannot | If breast milk substitute is | None WHO WHO Gilobal Infant

Organisation or should not be breast | given it should be from a feeding strategy

(WHO) fed, the choice of the cup not a feeding bottle
best alternative should | and teat. www.WHO.int
consider individual
circumstances

Australia If unable to breastfeed | None High risk infants with ASCIA www.allergy.org.au
then cow’s milk formula atopic heredity who are
should be used until the not breastfed should www.nhmrc.gov.au
age of 12 months at receive hypoallergenic
which age unmodified infant formula
cow’s milk can be
introduced into the diet
(NHMRC)

Austria If breastfeeding is not None None Austrian Society of www.docs4you.at
possible then cow’s Pediatrics (OGKJ), www.kup.at/Ernaehrungs
milk formula should be Feeding Commission medizin
used until the age of 12
months

Czech Republic Continue to give None Partially hydrolysed Czech society for Fruhauf P.,
alongside formula if high risk child gastroenterology, www.pediatriepropraxi.cz,
complementary foods and impossible to Working group for 2006/3
until 2 years old breastfeed. children

gastroenterology and
nutrition
Denmark None None High risk infants should Sundhedsstyrelsen http://www.sst.dk/publ/Pu

receive extensively
hydrolysed infant formula
up to 4 months age if not
breastfed. May use
standard infant formula
after 4 months of age

(National Board of
Health)

bl2005/CFF/Spaedbarn e
rnaering/Anbefalinger _sp

aedbarn.pdf




France 4-6 months exclusively. | Until 1 year of age, after Partially hydrolysed Le Syndicat Francais A. Bocquet et al.,
Humanized milk 1% year ‘follow-up’ formula if high risk child des Aliments de Alimentation du
formulas if non formula until 3 years of and impossible to I'enfance nourrisson et de I'enfant
adequate or impossible | age breastfeed. en bas age. Realisation
breastfeeding Soy formula is not Comité de Nutrition de | practique.
recommended la Societe francaise de
pediatric Utilisation des formules a
charge antigenique
reduite
www.alimentsenfance.co
m
Germany None None High risk infants who are | Bundesinstitut fur http://www.gpau.de/typo/fi
not breastfed should Risikobewetung Gesel leadmin/user_upload/GP
receive extensively or schaft fur Padiatrische | A/dateien indiziert/Stellu
partially hydrolysed Allergologie und ngnahmen/PosPap_alime
formula until 6 months of | Umweltmedizin nt Praev.pdff
age.
Soya should not be used
as an alternative in
babies with cow’s milk
allergy during the first 12
months of life.
Greece Ideally not before 6 Humanized milk formulas | None Greek Paediatric Pediatrics, volume 2;
months if non adequate or Society Matsaniotis NS,
impossible breastfeeding. Karpathios TE, Medical
Publications Litsas; 1999;
pages 653-656
Iceland Infant formula or None None The Public Health http://www.lydheilsustod.i
specific iron fortified Institute of Iceland, s/media/manneldi/utgefid/
cow’s milk alongside Centre for Child Health | /naer_ungb.pdf
solid introduction until 1 Services
year or age
Ireland Artificial milk until 1 Soy-based infant Breastfeeding is Health Service Allergy 2003;58:833—43.

year

formulae to be fed to
infants only when
indicated clinically.

recommended. If formula
feeding, in children less
than 1 year, an
extensively hydrolysed or
elemental formula is

Executive, Department
of Health and Children

http://www.hse.ie/eng/Pu
blications/Children and

Young People/Unit 7 Fo
od and Nutrition 2007.p




recommended. In df
children over 1 year, a
calcium fortified soya/rice
or oat milk can be used.
Italy None None High risk infants who are | No national WWW.SIp.it
not breastfed should recommendations.
receive extensively Follow WHO and www.who.int
hydrolysed infant formula ESPGHAN
recommendations
Lithuania None Soya formulas should not | High risk infants who are | Lithuanian Ministry of Nutrition of infant and
be used as first choice not breastfed should Health little children.
formula feed for cows receive partially Methodic guidlines for
milk allergy hydrolysed infant formula. pediatricians, gen
practicians,
and nurses, Vilnius, 2003
Netherlands No specific advice None High risk infants who are | Inspectorate of Health http://www.voedingscentr
regarding any infant not breastfed should Committee on food um.nl/NR/rdonlyres/D843
formula receive hydrolysed infant | hypersensitivity for well- | 8A51-1161-4BE6-BE3A-
formula, until 6 months of | baby clinics 39257A9B94C5/0/voedin
age, preferably partially gzuigelingenenpeuters.pd
hydrolysed %20
Poland None Soya formulas are not High risk infants who are | Polish Experts http://www.almamedia.co
recommended not breastfed should Committee Warsaw m.pl/pliki/PW/2007/4PW
receive extensively or 2007
partially hydrolysed Januszewicz P.
formula until 1 year Stosowanie hydrolizatow
bialkowych i preparatow
sojowych w leczeniu i
zapobieganiu alergii
pokarmowych
(aktualizacja zalecen
Zespolu Ekspertow z
1997 roku).Standardy
medyczne 2001,1;6-8”
Russia If unable to breastfeed | Sweet formulas should be | High risk infants who are | Healthcare Ministry of Modern principles and

then cows milk formula
until 1 year of age

used until 2-3 weeks of
age and the combination
of sweet and sour formula
in diet after this age

not breastfed should
receive hydrolysed infant
formula

Russian federation;

Scientific center of
Children health RAMS

methods of breast
feeding for infants at 1
year of age. Methodic
guidelines Ne 225.




http://www.klinrek.ru/cgi-
bin/mbook

South Africa None Infant formula only if None Department of Health Infant and Young Child
acceptable, feasible, Feeding Policy,
affordable, sustainable Department of Health,
and safe (AFASS) 2007

http://www.doh.gov.za/do
cs/index.html

Spain None None High risk infants who are | Sociedad Espanola de | www.aeped.es/

not breastfed should Pediatria.

receive extensively Sociedad Espafiola de

hydrolysed formula Alergologia e http://www.seaic.org
Inmunologia Clinica.

UK Continue to give Goat’'s milk formula is not | None Department of Health www.dh.gov.uk/en/health
alongside solid suitable for infants under care/maternity/maternala
introduction until 1 year | 1 year. ndinfantnutrition/index.ht
of age Soya based infant m

formulae should not be
used as first choice Chief Medical Officer
formula feed for cows 2004 Update 37
milk allergy
USA Continue to give Soya should not be used | High risk infants who are | American Academy of | Greer et al 2008

alongside solid
introduction until 1 year
of age

as an alternative in
babies with cow’s milk
allergy during the first 12
months of life

not breastfed should
receive extensively or
partially hydrolysed
formula until 6 months of
age

Pediatrics




Appendix 4

Table of official solid feeding recommendations

Country Specific advice Other recommendations Any specific allergy Body who made Source of recommendations
regarding prevention recommendations (reference/website)
introduction of recommendations
solids

World Health Introduce Meat, poultry, fish or eggs None WHO WHO Guiding principles for

Organisation Complementary should be eaten daily or as complementary feeding

(WHO) foods at 6 months often as possible
(180 days) www.WHO.int

Australia Population Start with gluten free cereal, NHMRC: Avoid nuts until 3 National Health and www.nhmrc.gov.au
recommendations pureed fruit and vegetables as | years if there is a strong family | Medical Research Council | www.allergy.org.au
(NHMRC) Ideally then mashed meat, wheat history of nut allergy. of Australia and
not before 6 (new food every 5-10 days). ASCIA: There is insufficient Australasian Society of
months of age Eggs, fish, nut paste (in non- evidence to support previous Clinical Immunology and

atopic families) can be given advice to delay or avoid Allergy
ASCIA: 4-6 from about 8 months. Plain potentially allergenic foods
months of age, unpasteurised milk from 12 such as nuts and shellfish
continuing to months (NHMRC)
breastfeeding
whilst introducing Start with pureed foods.
solids. Gradually introduce a new
food every 2-3 days based on
what family usually eats
(regardless of whether the
food is considered to be highly
allergenic) (ASCIA)
Austria Starting at 5-6 Carrots first, then legumes, None Austrian Society of www.docs4you.at

months

rice, potatoes, meat and fruit

Pediatrics (OGKJ),
Feeding Commission

Austrian Society of
Allergology (OGAI),

www.kup.at/Ernaehrungsmedizin
www.oegai.at

Czech Republic

Ideally not before 6
months of age.
Can start at 4
months if
necessary

During 7" month (or first
month of solid feeding)
vegetables and gluten free
cereals, then meat. In 8"
month fruit and gluten
containing cereals. In first
year no egg white, nuts
(peanut, tree-nuts) and fish.

In first year, no egg white, nuts
(peanut, tree-nuts) and fish
should be given

Czech society for
gastroenterology, Working
group for children
gastroenterology and
nutrition

Vernerova E.,
www.pediatriepropraxi.cz, 2006/4




Denmark Ideally not before 6 | From 4 months, gluten free None Sundhedsstyrelsen http://www.sst.dk/publ/Publ2005/C
months of age. porridge, vegetables, potatoes, (National Board of Health) | FF/Spaedbarn_ernaering/Anbefali
Can startat 4 fruits and berries. Small nger_spaedbarn.pdf
months if amounts of milk from 5
necessary months. No gluten, egg,
legumes, meat and fish before
6 months. From about 8
months the infant can eat
bread, pasta and rice
France From 5-6 months Start with vegetables, then No solids before 6 months, Le Syndicat Francais des | A.Bocquet et all., Alimentation du
fruits, introduce 1 food at a time Aliments de I'Enfance nourrisson et de I'enfant en bas
Gluten, egg and fish at 7-8 age. Réalisation practique.
months, Delay egg, shellfish, kiwi,
Meat from 6 months (no organ | celery, mustard and spices www.alimentsenfance.com
meat or pork),
High risk fruits and vegetables | Avoid peanut
not within 1% year
Germany Between 4-6 Start with mashed vegetable, In high risk infants delay Gesellschaft fur http://www.gpau.de/typo/fileadmin/
months of age followed by mashed fruit and introduction of cow’s milk until Padiatrische Allergologie user_upload/GPA/dateien_indizier
cereal (rice or sorghum) mixed | 12 months, hen’s egg, nuts und Umweltmedizin e.V. t/Stellungnahmen/
with milk and peanuts until 24 months* PosPap_aliment Praev.pdf
http://www.gpaev.de/typo/fileadmi
n/
user_upload/GPA/dateien_indizier
t/Elternratgeber/ER 2003 2-
03_akt.pdf
Greece Between 4-6 First foods, rice and pureed No solids before the 6™ month | Greek paediatric society Infancy; Stergiopoulos K; March
months of age fruit and vegetables. Between | of life. Introduce allergenic 2002; Medical Publications Lltsas
6-8 months, potato, rice, pasta, | food one at a time if high risk
bread, egg yolk, liver and infant . Delay fish, nut, and
poultry. From 8 months, red legumes introduction until 24
meat and peeled fruit. qu months. Delay egg
white by the end of the 1° introduction (yolk and whites)
year. Legumes and fish after until 12 months
first birthday.. Commercial
fruit purees and puddings only
if ingredients have previously
been introduced separately
into child’s diet
Iceland Ideally not before 6 | Most common food from 6 None The Public Health Institute | http://www.lydheilsustod.is/media/

months of age. If
needed then give

months. Fish and egg from 7-
8 months of age

of Iceland,
Centre for Child Health

manneldi/utgefid//naer_ungb.pdf




rice powder,
mashed potato,
carrot or fruits

Services

Ireland Introduce from 6 Start with mashed fruit, Delay the introduction Health Service Executive, http://www.hse.ie/eng/Publications
months if vegetable or rice mixed with of gluten until 6 months. Department of Health and | /Children_and Young People/Uni
breastfeeding and breast or formula milk. Children t 7 Food and Nutrition 2007.pdf
from 4-6 months No added salt.
onwards if Full fat dairy until 2 years
artificially feeding Iron-rich foods encouraged

from 6 months.

Avoid sugary foods/drinks,

offer only sparingly

Italy From 4-6 months Start with mashed fruit, No solids before 6 months No national WWW.Sip.it

vegetable or cereal mixed with recommendations.

breast or formula milk Giovannini M, et al (2004)
Follow WHO and Apr;93(4):492-7.
ESPGHAN
recommendations Host et al (1999)

www.who.int

Lithuania Ideally not before 6 | Start with vegetables and Delay introduction of egg, fish Lithuanian Ministry of Nutrition of infant and little
months of age fruits.. Meat from 7months, until 12 months of age, and Health children.

wheat from 8 months. No salt nuts until 3 years of age WHO INNOCENTI Methodic guidlines for

before 10 months. Cows milk pediatricians, gen practicians,
products from 10 months, to and nurses, Vilnius, 2003
drink from 12 months.

Netherlands From 6 months of No gluten and nitrate From 6 months of age solids Inspectorate of Health http://www.voedingscentrum.nl/NR
age containing foods before 6 may be introduced one by one. | Committee on food [rdonlyres/D8438A51-1161-4BEG6-

months old. No salt, honey In high risk infants no solids hypersensitivity for well- BE3A-
and cow’s milk before 12 before 6 months of age baby clinics 39257A9B94C5/0/voedingzuigelin
months of age genenpeuters.pdf%20

Poland After 4 months of Start with vegetables, cereals. | Delay introduction of solids Polish Experts Committee | http://www.almamedia.com.pl/pliki/
age and before 7 Egg yolk and fruit from 7 until 6 months of age. For high | Warsaw 2007 PW/2007/4PW
months of age months. 10 months: meat, risk infants, delay introduction Nowe zalecenia zywieniowe

poultry and fish. From 11 of cow’s milk until 12 months niemolat w Polsce od roku 2007 .:
months whole egg and milk of age and egg, nuts and fish Pediatria wspolczesna.
products until 24 months. No Shellfish Gastroenterologia, Hepatologia i
Zywienie Dziecka. 2007,9,4,292-
297. J.B.Ksiazyk, H.Weker.
Russia From 3 months of Start with fruit and vegetables. | No solids before 4 months of Healthcare ministry of the | Modern principles and methods of

age

Cheese from 5 months, egg
yolk from 6. Meat from 7
months, wheat from 8

age.
Delay introduction of allergenic
foods.

Russian Federation;

Scientific Research

breast feeding for infants at 1 year
of age. Methodic guidelines Ne
225.




Institute of Food RAMS;

State Service Sanitary
Inspectors on defence of
user rights and man
prosperity

http://www.klinrek.ru/cgi-
bin/mbook

Sanitary rules and standards N
2.3.2. 1940-05, 005

http://www.businesspravo.ru/Docu
m/DocumShow DocumlID 97303.
html

South Africa 6 months of age Responsive feeding should Exclusive breastfeeding for Department of Health, Infant and Young Child Feeding
start from 6 — 12 months. first 6 months. No other fluids WHO Policy,
Complementary food should or foods should be given Department of Health, 2007
be given 3 times per day. before the age of 6 months Integrated Management of
Suitable foods include porridge Childhood llinesses [IMCI]
with added oil, margarine or
peanut butter mashed banana, http://www.doh.gov.za/docs/index.
avocado, full cream milk, fruit html
and vegetables. If the baby is http://www.kznhealth.gov.za/imci3.
not being breastfed pdf
complementary food should be
given 5 times per day.
Spain Between 4-6 Gluten free cereal from 4 Solids may be introduced one Sociedad Espanola de www.aeped.es/
months of age months, fruit in the 5™ month, | by one. Pediatria 2005
vegetables in the 6 month. Delay introduction of solids
Meat, poultry and gluten until 6 months of age.
containing cereals from the 7"
month. Fish and cooked egg
yolk at 10 months. Cooked
egg white, pulses and cow’s
milk to drink after 12 months
UK Ideally not before 6 | Start with mashed fruit, If weaning before 6 months do | Department of Health www.dh.gov.uk/en/publicationsand
months of age. vegetable or cereal mixed with | not give wheat or gluten based statistics/publications/publications
Never before 17 breast or formula milk foods, eggs, fish, shellfish, policyandguidance/DH 4117080
weeks and only nuts and seeds. If allergy in
under advice of the family introduce allergenic www.dh.gov.uk/en/Publications
HCP foods one at a time. Avoid andstatistics/Publications/Publi
giving peanuts or foods cationsPolicyAndGuidance/dh
containing peanuts until 3 074924
years old. -
USA Between 4-6 Single grain infant cereal, None American Academy of Greer et al 2008
months pureed fruit and vegetables as Pediatrics

first foods. From 7 months
strained meats/poultry can be

American Dietetic




given

Association

www.eatright.org/cps/rde/xchg/ada
/hs.xsl/lhome

* German recommendations changed March 2009. Delaying the introduction of allergenic foods is no longer recommended







