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Avenues to Allergy  
Prevention in the Neonate

Introduction

Current research is investigating the health benefits of human milk and its 
preventative role in allergy. Based on numerous studies, food allergy affects 
up to 10 % of children in developed countries and is one of the most com-
mon diseases in childhood, with evidence indicating an increase in preva-
lence. Thus, effective primary allergy prevention strategies are important 
steps to influence positively the infant’s 'early window of opportunity'. 

Among others, breastfeeding has been suggested as an optimal tool to 
prevent allergy although evidence is inconsistent. Nutritional and non- 
nutritional interventions can be used for primary prevention of allergic dis-
eases. For instance, farm life has been shown to effectively protect children. 

Imbalances in the microbiome profiles are believed to impair the immune 
system maturation and thereby increase the risk of allergic diseases. These 
changes may occur as a result of environmental factors typical of the west-
ern lifestyle or different food components which are thought to be responsi-
ble for the pandemic of allergic diseases, like food allergy.
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Update December 2021:
The insights have now also been published in two journals: 

• Annesi-Maesano et al. Allergic diseases in infancy: I - Epidemiology and 
current Interpretation. World Allergy Organization Journal (2021) 14 
(11):100591 http://doi.org/10.1016/j.waojou.2021.100591

• Hornef et al. Allergic diseases in infancy II–oral tolerance and its failure. 
World Allergy Organization Journal (2021) 14 (11):100586 
http://doi.org/10.1016/j.waojou.2021.100586

http://doi.org/10.1016/j.waojou.2021.100591
http://doi.org/10.1016/j.waojou.2021.100586
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According to the EuroPrevall (The prev-
alence, cost and basis of food allergy 
across Europe) birth cohort study, 3.5 % 
of children born in the United Kingdom 
(UK) between 2005–2007 developed 
food allergy [1]. In the opinion of Profes-
sor Alessandro Fiocchi (Rome/Italy), chair 
of the 2019 human milk research meet-
ing, food allergy incidence is increasing. 
This observation is also based on the fact, 
that the even higher prevalence (7.1 %) 
in UK children born from 2009–2011 ob-
served in the EAT (Enquiring About Toler-
ance) Study indicated that food allergy is 
increasing [2].

A global increase in food allergy

In other parts of the world, the situation 
is similar. For instance, in China, South 
Korea, and Thailand the prevalence of 
food allergy is comparable to Europe. 
In Australia >10 % of the 1-year old 
children were reported to exhibit chal-
lenge-proven, clinical food allergy [3]. 

pared to Chinese infants born in China 
[5]. However, few genetic determinants 
of pediatric food allergy, e.g. filaggrin 
muations, have been identified so far 
[6]. Overall, the contribution of genetics 
to food allergy is low, concluded Fiocchi 
[6]. Noteworthy, environmental factors 
play an important role in the genesis of 
food allergy and food allergy epidemics. 
That’s why more emphasis should be put 
on allergy prevention strategies. 

Environmental factors modify  
the microbiota and allergy risk

In a cross-sectional study, the higher 
prevalence of allergic diseases in chil-
dren from a Chinese community in Aus-
tralia was associated with a significant 
lower microbiota diversity (alpha diver-
sity) in oropharyngeal and fecal sam-
ples as compared to Chinese children 
born in China [7]. The authors conclud-
ed that western environment or life-
style changes microbiome profiles and 

In less developed countries, however, 
the prevalence tends to be lower. 

The food allergy pandemic appears 
to be mainly attributable to egg allergy, 
increasing in the UK from 2.2 % in chil-
dren born 2005–2007 to 5.3 % in chil-
dren born from 2009–2011 [1, 2]. Since 
egg sensitization is already present at 
birth, this increase points to a possi-
ble role of early or prenatal factors. In 
contrast, cow's milk allergy does not 
appear to be increasing in prevalence. 
This is shown by the fact that the prev-
alence of cow's milk allergy in children 
born 2005–2007 and 2009–2011, was 
largely identical (0.8 % vs. 0.7 %) [2, 4].

Low contribution of genetics

Ethnicity does not have a strong in-
flunece on food allergy risk, though rath-
er environmental factors seem to be im-
portant. For example, infants of Chi-
nese ethnicity born in Australia exhibit 
an increased risk of nut allergy as com-

Human milk research group
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Fig. 1 8 The world allergy map (modified after [10])
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HiPP initiative: Human Milk Research Group

Human milk has always been considered the natural model for the production of infant 
milk formula, as human milk optimally supports infant’s natural development. Therefore, 
the “Human Milk Research Group” – initiated by HiPP – has been extensively exploring the 
composition of human milk and its positive effects on human health for years.
The research group has met for thematic workshops on a regular basis. 
Representatives of HiPP’s nutritional science division discussed the issue of “allergy preven-
tion” together with Professor Alessandro Fiocchi, Department of Allergy at the Pediatric 
Hospital Bambino Gesú in Vatican City (Rome/Italy), Professor Isabella Annesi-Maesano, 
EPAR (Epidemiology of Allergic and Respiratory Diseases) Department at the INSERM 
(Institut National de la Santé et de la Recherche Médicale) and Sorbonne Universités (Paris/
France), Professor Mathias Hornef, Institut für Medizinische Mikrobiologie at the Univer-
sitätsklinikum of the RWTH (Rheinisch-Westfälische Technische Hochschule)  Aachen 
(Germany), Professor Oliver Pabst, Institut für Molekulare Medizin at the Universitäts-
klinikum of the RWTH Aachen (Germany), and Professor Erika von Mutius, Dr. von Hauner 
Kinderklinik at the Ludwig-Maximilian-Universität (Munich/Germany).

that these changes are increasing the 
risk of developing food allergy or oth-
er allergic diseases. In children aged ≥5 
weeks, fecal microbiota composition 
was found to be associated with the de-
velopment of atopic dermatitis, allergic 
sensitization, and asthma [8]. However 
according to a recently published longi-
tudinal study in children, richness and 
diversity of the gut microbiota at age 
2–4 years were not predictive of pre-
school wheezing or future asthma de-
velopment at age 6 [9].  

According to Fiocchi, several early-
life environmental factors have been 
shown to shape the gut microbiome. 
Many of these factors have been asso-
ciated with the development of allergy 
in epidemiological studies, such as low 
quality of outdoor air, rare contact with 
farm animals or soil, indoor factors like 
dampness, dust or mold, as well as life-
style (e.g. early use of antibiotics) and 
nutritional factors [10, 11].

A disease of educated  
and small families

Food allergy, and in general allergic dis-
eases, are diseases of developed coun-
tries (fig. 1), countries with high gross 
national product per capita, urban envi-
ronment, wealthy people, and educated 
or small families. Furthermore, sibship 
size or birth order correlate with the risk 
of atopy. Food allergy could be labelled 
as a ”modern plague of the firstborn“, 
concluded Fiocchi. Epidemiologists gen-
erated a series of hypotheses in order to 
explain the pathogenesis of food aller-
gy and the emergence of the food aller-
gy epidemic [12]. Dietary (e.g. vitamine 
D status) as well as non-dietary factors 
(e.g. maternal stress and immune status) 
have been blamed to be involved. 

The hygiene hypothesis is postulat-
ing that reduced exposure to specif-
ic microorganisms in early childhood 
leads to Th (T helper cell) 2 skewing, 
thereby predisposing to allergic dis-
eases [12]. While this could explain the 
majority of the epidemiological obser-

vations, according to Fiocchi this may 
no longer be regarded as hypothetical. 

Allergy prevention  
in high-risk infants

Preventive measures may be indicated 
in children who have a high risk of de-
veloping allergy, because they have a 
biological parent or sibling with existing 
(or a history of ) allergic rhinitis, asth-
ma, eczema, or food allergy. The WAO 
(World Allergy Organization)-McMas-
ter University Guidelines consider pro-
biotics as preventative measure in preg-
nant as well as in breastfeeding women 
if their children are at high risk for aller-
gy [13]. Probiotic supplementation is al-
so regarded as useful for infants at high 
risk. Furthermore, the WAO guidelines 
advocate prebiotic supplementation in 
not exclusively breastfed infants [13].

However, recent guidelines particu-
larly in the UK and Australasia have gen-
erated scepticism regarding the use-
fulness of probiotic supplementation 
for pregnant mothers and their infants. 
Therefore, further studies will be neces-
sary to confirm first studies with protec-
tive effects [14].

Non-familial risk factors 

It has become increasingly clear that, 
in countries experiencing a rapid rise 
in food allergy prevalence, allergic chil-

dren born to families without history of 
allergy may be more numerous than al-
lergic children born to families with mo-
no- or biparental allergy risk [15]. Many 
(pre-, peri- or postnatal) risk factors are 
not included in the definition of the at-
risk child. For instance, pollen or food ex-
posure in pregnancy may increase food 
sensitization in the offspring [16, 17]. 
The same holds true for limited microbi-
al exposure or perturbation of intestinal 
microbiota (e. g. as a consequence of an-
tibiotics), dietary habits, maternal obe-
sity or low vitamin D levels during preg-
nancy [17–20]. 

Caesarean section: higher risk

The 3-fold higher risk of food allergy in 
infants born through Caesarean section 
(CS) in the first 3 years of life has been as-
sociated with the altered abundance and 
distribution of bacterial taxa over time, 
especially in the first year of life [17, 21]. 
The season of birth may play a role with 
children born in spring having the least 
risk or neonatal jaundice. Based on these 
situations, the definition of  ‘at risk for al-
lergy’ newborn should be extended.

Allergy protection through 
human milk

Human milk is the perfect mother-
made infant nutrition. Breastfeed-
ing confers unique nutritional and 
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non-nutritional benefits to infant and 
mother. A plethora of studies could 
show the protective effect of breast-
feeding to prevent pathologies like 
e.g. respiratory tract infections, obe-
sity, type 1 and type 2 diabetes, ne-
crotizing enterocolitis, gastroenteritis, 
and sudden infant death syndrome 
[22, 23]. According to Professor Isabel-
la Annesi-Maesano (Paris/France), the 
health benefits of breastfeeding are 
unrivalled [23].  

Although breastfeeding provides 
optimal nutrition for infants, studies 
on breastfeeding as allergy prevention 
strategy have failed so far to provide 
consistent results [24–30]. Especially 
the heterogeneity of studies hampers 

the chance to fully elucidate the pro-
tective potential of breastfeeding in al-
lergy prevention.

Conflicting study results

The influence of breastfeeding on the 
development of allergic diseases has 
been investigated in many mainly cross-
sectional or cohort studies, reported 
Annesi-Maesano. These studies, howev-
er, did provide inconsistent results [24–
30]. For example, in 6–7 years old chil-
dren no consistent association was ob-
served between breastfeeding and ec-
zema or rhinoconjunctivitis [24]. How-
ever, breastfeeding was associated with 
a reduced risk of severe eczema and se-

vere rhinoconjunctivitis. In a meta-anal-
ysis Lodge et al. found evidence that ex-
clusive breastfeeding for 3–4 months 
reduces the risk of eczema in children 
≤2 years [25]. In children >2 years no 
significant association was found. 

As Annesi-Maesano pointed out, 
“major weaknesses of the data are re-
lated to long retrospective recall peri-
ods and the lack of adjustment for po-
tential confounding factors”. Several 
authors reported a reduction in risk of 
food allergy, others surprisingly even an 
increase in risk after breastfeeding [26–
29]. According to Greer et al. the advan-
tages of breastfeeding are even less 
clear for infants of the general popula-
tion. When mothers are able to choose 
on their own if they want to exclusive-
ly breastfeed or partially breastfeed (in 
combination with either hydrolysed or 
intact protein formula), no difference 
can be found in the infants’  incidence 
for atopic dermatitis. This lack of effect 
might originate in "reverse causation" 
[31]: Parents who know about their in-
creased familiar allergy risk, might de-
cide to expand breastfeeding duration, 
or choose hydrolysed formula instead 
of intact protein formula in case of sup-
plementation [31]. Thus, scientists have 
to include the possibility of this con-
founding factor.

Furthermore, in many studies the 
gold standard (i.e. double-blind oral 
food challenge) for confirming the di-
agnosis of food allergy has not been ap-
plied. Annesi-Maesano pointed out, that 
in these studies, the definition of food al-
lergy was heterogeneous. The two most 
important studies, the LEAP (Learning 
Early About Peanut Allergy) Study and 
the EAT Study, showed that early intro-
duction of peanuts or egg protein (be-
fore the age of 6 months) reduces the 
risk of allergy to these foods [2, 30].

Asthma prevention

“The probably most consistent data in 
this field establishs a relation between 
breastfeeding and asthma”, said An-
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Fig. 2 8 Prevalence of respiratory diseases and allergic sensitization in children fed with 
human milk containing increased Der p1 levels (modified after [42])

Does breastfeeding contribute to allergy prevention?  
Main reasons for the high heterogeneity of meta-analyses' results

	ū Variation in breastfeeding habits (duration, exclusive or mixed feeding)
	ū Breast milk immune composition (nutritional, immunomodulatory, bioactive composi-

tion)
	ū individual variation in infant´s response to human milk constituents including gut 

microbiota shaping
	ū Maternal exposures during lactation (diet, allergens …)
	ū Maternal microbiota
	ū Epigenetic mechanisms
	ū Methodological problems (missing factors, varying definitions, confounders, ...)
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trum (birth to day 4) is high in protein, 
fat-soluble vitamins, minerals, and im-
munoglobulins. In contrast, transition-
al milk (day 2 to 2 weeks) is character-
ized by high levels of fat, glucose, wa-
ter-soluble vitamins, and a higher con-
tent of calories [39]. 

Early tolerance induction

Researchers found out that allergens 
present in breast milk may impact the 
priming of the immune system and 
long-term susceptibility to allergy. 

By using murine models of aller-
gy development, it could be shown 
that airborne antigens can be found in 
breastmilk. Ovalbumin antigens were 
effectively transferred through breast 
milk from mothers to neonates [40]. 

The antigen transfer induced oral tol-
erance (through a TGF-ß dependent 
mechanism) that protected the neo-
nates against allergic airway disease. 

In contrast, early exposure to house 
dust mite allergen through breast milk 
increased allergic sensitization and 
airway inflammation in newborn mice 
[41]. 

Transfer of allergens  
with human milk 

In a study using general population da-
ta (where Annesi-Maesano participat-
ed), an association between the levels 
of Der p1 (Dermatophagoides pteron-
yssinus 1, one of the main house dust 
mite allergens) in human breast milk 
and the respiratory allergy risk in the 

nesi-Maesano. Two meta-analyses and 
one systematical review of cohort stud-
ies demonstrated the protective effect 
of breastfeeding on the development of 
asthma [25, 32, 33]. ”But still we have to 
be cautious“, commented Annesi-Mae-
sano, because of the significant heter-
ogeneity in study design, definition of 
outcome or breastfeeding (exclusive or 
not, duration), or asthma diagnosis (al-
lergic vs. non-allergic asthma). 

Many factors may explain the het-
erogeneity of the results, for example 
differences in human milk composi-
tion, maternal exposures during lacta-
tion, maternal microbiota, and infant’s 
response to human milk constituents 
(box page 4).

How breastfeeding  
may protect against allergies

Duration and exclusivity of breastfeed-
ing may influence the protective effect 
of human milk, said Annesi-Maesano. 
More importantly, human milk com-
position may affect oral tolerance in-
duction and gut microbiome shaping, 
thereby contributing to the maturation 
of the immune system. 

Furthermore, maternal dietary in-
terventions (for example probiotics ad-
ministration to pregnant and lactating 
women or a high fish intake) can alter 
the composition of bio- or immunoac-
tive human milk components [34–37]. 

Human milk contains fats, carbohy-
drates, vitamins, minerals, and a mul-
titude of bioactive peptides and pro-
teins (including immunoglobulins, 
enzymes, hormones, antigens, or cy-
tokines). Many of these components 
are able to modulate the immune sys-
tem. For instance, specific cytokines 
and polyunsaturated fatty acids  
(PUFA) may be involved in inducing 
or protecting against food allergies 
(e. g. IL-4/-5/-13, C22:5n-6 fatty acids 
and e. g. TGF-ß, α-linoleic acid, n-3-PU-
FAs, respectively) [38]. The content of 
breast milk constituents varies with 
time after birth. For instance, colos-
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Fig. 3 8 Induction of oral tolerance includes priming and generation of Foxp3 Treg cells in the 
mesenteric lymph nodes and homing of the FoxP3 Treg cells to the gut lamina propria. After 
local expansion FoxP3 Treg cells mediate modulation of the T cell pool (modified after [50])  
(green=dendritic cells; brown=naïve T cells; blue=Foxp3-cells)
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offspring was identified: In children 
breastfed by allergic mothers who had 
increased Der p1 levels in milk, a sig-
nificant higher risk of allergic sensiti-
zation or respiratory allergic diseases 
within the first 5 years of life was ob-
served, as compared to children of al-
lergic mothers who had lower Der p1 
levels (fig. 2) [42]. 

Hygiene hypothesis

In the neonatal period, exposure of the 
gut mucosal barrier with luminal micro-
organisms and nutrients plays a pivot-
al role in the development of tolerance 
and the maturation of the immune sys-
tem. The significant decrease in infec-
tions and the concomitant increase in 
autoimmune and allergic diseases led 
to the proposal of a causal relationship 
(hygiene hypothesis) between micro-
bial components and allergy develop-
ment. In addition, it became clear that 
the increasing prevalence of autoim-
mune and allergic diseases might be 
the result of early changes in the gut 
microbial exposure. For instance, higher 
abundance of lipopolysaccharide (LPS) 
producing Bacteroides spp. in the gut 
microbiome of infants in Estonia and 
Finland could explain the higher preva-

lence of early-onset allergies and auto-
immune diseases as compared to Rus-
sia [43]. The observation that early-life 
antibiotic exposure increases the risk 
of developing allergic symptoms in lat-
er life points to the same direction [44].

Biodiversity hypothesis

The biodiversity hypothesis of health 
and disease englobes the hygiene hy-
pothesis and has additionally societal 
impact [45]. It postulates that popu-
lation growth, urbanization and glob-
al warming leads to loss of biodiversity 
(macro- and microbiota). Since the hu-
man microbiota (gut, skin, airways) is 
colonized from the environmental mi-
crobiota, this loss results in a poor hu-
man microbiota, immune dysfunction 
and finally clinical disease. Thus biodi-
verse natural environments provide im-
munoprotective factors, promote im-
mune balance and protect from allergy 
[45–47].

The neonatal window  
of opportunity

According to the current hypothesis 
of the neonatal period as a ‘window 
of opportunity’, this period is non-re-

dundant and therefore extremely im-
portant period, in which the immune 
system and potentially metabolic sys-
tems are primed. In this phase envi-
ronmental factors, food or infections 
could alter the microbiome and there-
fore influence the maturation of the 
immune system and the susceptibili-
ty to diseases in later life [45], report-
ed Professor Mathias Hornef (Aachen/
Germany). In adults, host-microbial ho-
meostasis is the result of a dynamic in-
terplay between the microbiota in the 
gut lumen, the epithelium and the cells 
of the immune system. As shown in mu-
rine experiments, the neonatal and the 
adult gut differ in many respects.  

Neonatal and adult gut

Main differences between the neona-
tal and adult gut concern the gut mi-
crobiota: the postnatal intestinal bac-
terial communities in both humans and 
animals are characterized by a much 
lower diversity and richness of bacte-
rial species and an unstable composi-
tion, reported Hornef. This results in a 
lack of colonization resistance for new, 
potentially pathogenic bacteria and an 
increased susceptibility to perturba-
tions (e. g. administration of antibiot-
ics) in the neonatal host [48]. In mice, 
these postnatal changes in the microbi-
ota are accompanied by major structur-
al and functional alterations of the in-
testinal epithelial barrier that may help 
to define the window of opportunity. 
These alterations are less pronounced 
in human infants who are much more 
mature at birth, said Hornef. ”Neverthe-
less, mice could be a model that gives 
us ideas“.

Humans and mice exhibit a differ-
ent gut epithelial structure with differ-
ent epithelial cell types at birth. Never-
theless, both of them need antimicro-
bial peptides for defense. In humans, 
this is implemented by alpha-defensins 
(produced by Paneth cells) [49]. In mice, 
to bridge the time until alpha-defensin 
production offers protection, antimi-
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crobial peptides like CRAMP (cathelin-
related antimicrobial peptide) sustain 
the neonatal defense. These differenc-
es raise the idea that the neonatal in-
testine may not be considered “imma-
ture” but rather specifically adapted to 
the requirements during postnatal life, 
i.e. to foster and shape establishment of 
the enteric microbiota and fight specific 
types of enteric pathogens.

Mechanisms of tolerance 
induction in the neonate

In the gut, a single layer of epithelial cells 
separates the luminal content from the 
underlying lamina propria and a vast 
number of immune cells. Thus, intestinal 
immune cells are constantly exposed to 
foreign material that breaches the epi-
thelial barrier, e.g. through small lesions. 
In this setting, regulation of immune re-
sponses is of outmost importance, said 
Professor Oliver Pabst (Aachen/Germa-
ny). One such mechanism of regula-
tion is known as oral tolerance. Oral tol-
erance regulates immune responses to 
antigens encountered through the oral 
route and confers immune unrespon-
siveness to food antigens.

The mechanisms of oral tolerance 
induction have been determined in 
mouse models [50]. The immunologi-
cal reaction to food antigens in its ba-
sic set up resembles the response to 
pathogens. However, unlike to path-
ogen-directed immune respons-
es, a specialized immune cell popu-
lation differentiates from T lympho-
cytes, the regulatory T cells (Treg cells). 
Tregs are important regulators of the 
immune system, supporting a bal-
ance between tolerance and sensitiza-
tion. When mice are fed albumin, the  
antigen will be taken up in the gut lam-
ina propria by dendritic cells which will 
migrate via afferent lymphatics towards 
the draining mesenteric lymph nodes 
(MLN) [50], reported Pabst. In MLN, the 
antigen is presented to naive T cells re-
sulting in their activation and differen-
tiation into FoxP3 Treg cells. After ex-

pansion, FoxP3 Treg cells home into 
the gut lamina propria where they in-
duce expansion of the local T cell pop-
ulation in order to sustain systemic tol-
erance (fig. 3).

Farm children  
have a lower allergy risk

Strong evidence is provided by epide-
miologic studies showing that farming 
exposure protects from childhood asth-
ma, atopy and other allergic diseases. 
The relevant exposures seem to be ani-
mal sheds and consumption of raw (un-
processed) cow’s milk [51–54] (whose 
routine consumption is not recommen
ded by authorities). The relationship 
between farming exposure and aller-
gy prevention has been investigated 
mainly in multicenter studies coordinat-
ed by Professor Erika von Mutius‘ group 
(Munich/Germany). Meanwhile, the re-
sults were reproduced in over 40 stud-
ies worldwide.

In one of the studies (GABRIELA 
Study) von Mutius and coworkers com-
pared 6–12 years old children living in 
rural areas and grown up on a farm or in 
an urban environment. The prevalence 
of asthma, atopy, or hay fever was much 
lower in the group of farm children [51]. 

In another study, the group demonstrat-
ed an even lower prevalence of atopic 
diseases in 6–12 years old children of 
an Amish population (having a very tra-
ditional, dairy farming lifestyle without 
electricity or machines) as compared to 
a Swiss farm children population of the 
GABRIELA Study (fig. 4) [52]. 

In the ALEX Study similar results 
have been shown by exposure to animal 
sheds (mostly cowsheds) and unpro-
cessed farm´s own cow’s milk in the first 
year of life [53]. To confirm the results, 
the PASTURE (Protection Against Aller-
gy Study in Rural Environments) Birth 
Cohort Study with 1144 children born 
to farm and non-farm mothers in Aus-
tria, Germany, Finland, France or Swit-
zerland was initiated [54]. The children 
were closely followed up by weekly dia-
ries (e.g. with respect to introduction of 
complementary food, stay in cowsheds, 
consumption of different kinds of cow’s 
milk, atopic symptoms) up to the age 
of 1 year and subsequently with yearly 
questionnaires up to age 6 years.

Putative effects of raw milk

Early consumption of raw cow’s milk re-
duced the risk of rhinitis (by 29 %) and 
otitis (by 86 %) in the first year of life as 

UHT milk

Pasteurised milk

Boiled farm milk

Raw farm milk

0.05

Otitis

0.1 0.2 0.3 0.4 0.6 0.8 1 1.5
Adjusted odds ratio, 95 %-KI

Fig. 5 8 Influence of early consumption of raw or boiled farm milk, pasteurized milk or UHT 
milk on the risk of otitis in the first year of life (modified after [54])



8  Springer | Insert for Paediatricians

Insert for Paediatricians

48
74

4

© Springer Medizin Verlag GmbH

printed by Druckpress GmbH, Leimen

Some commercial names, trade names and trade-
marks etc. used in this text are designated as such. 
However, neither the presence nor absence of such 
designation means that these names should be regar-
ded in accordance with the copyright and trademark 
laws or that they are for general use. Product liability: 
The printers and the publishers cannot be held liable 
for information on dosage and methods of applica-
tion. Information of this nature should be reviewed 
for accuracy in each case by the reader, using other 
sources of reference.

Insert in „Monatsschrift  Kinderheilkunde“  
Volume 168, Issue 8, August 2020

This publication is supported by 
Hipp GmbH & Co. Vertrieb KG, Pfaffenhofen/Ilm

Springer Medizin Verlag GmbH 
Heidelberger Platz 3 
14197 Berlin

CEO: Joachim Krieger, Fabian Kaufmann

Springer Medizin Verlag GmbH is part of 
Fachverlagsgruppe Springer Nature.

Imprint

8th International Workshop: Allergy Prevention 
Hipp Scientific Group on Human Milk Research  
Regensburg, 27. November 2019

Author:  
Dr. Günter Springer, Darmstadt

Editor:  
Teresa Windelen

Head of Corporate Publishing:  
Ulrike Hafner (responsible)

compared to consumption of ultra high 
temperature (UHT) milk (fig. 5) [54]. 
Farm´s own raw milk was also clearly 
more effective in preventing rhinitis or 
otitis as compared to boiled farm milk 
or pasteurized milk. ”After heating or 
boiling the milk, the protective effect 
is reduced or gone“, said von Mutius. 
”So, there is something about heat la-
bile compounds in the whey fraction of 
the milk that matter, but I would guess 
that also the homogenization may play 
a role“. It should be pointed out, howev-
er, that routine consumption or raw milk 
is not recommended by authorities.

Currently, a randomized study with 
children aged ≥6 months is performed 
to investigate the opportunity to pre-
vent asthma and other allergic diseas-
es through the intake of minimally pro-
cessed (mildly pasteurized) full cream 
milk as compared to semi-skimmed 
UHT milk in the MARTHA Trial (Milk 
Against Respiratory Tract Infections 
and Asthma).

Summary

According to current evidence, allergy 
is an increasingly frequent problem of-
ten initiated during childhood. Many 
environmental factors have been as-
sociated with an increased allergy risk, 
potentially due to early changes in the 
intestinal microbiota which are thought 
to play a pivotal role for tolerance in-
duction and the maturation of the im-
mune system. Though breastfeeding 
has been shown to protect against var-

ious pathologies, studies have failed so 
far to consistently demonstrate a pro-
tective effect of human milk in the de-
velopment of allergic diseases. Many 
factors have already been identified 
that may explain the heterogeneity of 
study results. There is strong epidemi-
ologic evidence, however, that farming 
exposure during childhood protects 
against childhood allergic diseases. 

The contributions reported here reflect the opinions of the  
respective speakers. These do not necessarily correspond to the 
opinion held by HiPP.

References
1.	 Grabenhenrich LB et al., Allergy 2017, 72: 453–61

2.	 Perkin MR et al., N Engl J Med 2016, 374: 1733–43

3.	 Osborne NJ et al., J Allergy Clin Immunol 2011,  
127: 668–76

4.	 Schoemaker AA, Allergy 2015, 70: 963–72

5.	 Koplin JJ, Allergy 2014, 69: 1639–47

6.	 Suaini NHA et al., Allergy 2019, 74: 1631–48

7.	 Guo J et al., World Allergy Organ J 2019, 12: 100051

8.	 Galazzo G et al., Gastroenterology 2020, doi.
org/10.1053/j.gastro.2020.01.024 

9.	 Bannier MAGE et al., Allergy 2019, doi: 10.1111/
ALL.14156

10.	 Fiocchi A et al., Curr Opin Allergy Clin Immunol 
2018, 18: 258–66

11.	 Sbihi H et al., Allergy 2019, 74: 2103–15

12.	 Fiocchi A, Ebisawa M, Curr Opin Allergy Clin Im-
munol 2018, 18: 210–3

13.	 Fiocchi A et al., WAO Journal 2015, 8: 4

14.	 https://www.allergy.org.au/hp/papers/infant- 
feeding-and-allergy-prevention

15.	 Wahn U, Allergy 2000, 55: 591–9

16.	 Kamemura N et al., J Allergy Clin Immunol 2014, 
133: 904–5 

17.	 Mastrorilli C et al., Pediatr Allergy Immunol 2017, 
28: 831–40

18.	 Tukkola J et al., Eur J Clin Nutr 2016, 70: 554–9

19.	 Wilson RM et al., Pediatr Allergy Immunol 2015, 
26: 344–351

20.	 Wei Z et al., Pediatr Allergy Immunol 2016, 27: 
612–9

21.	 Papathoma E et al., Pediatr Allergy Immunol 
2016, 27: 419–24

22.	 Mayer-Davis EJ et al., Diabetes Care 2006,  
29: 2231–7

23.	 Victora CG et al., Lancet 2016, 387: 475–490

24.	 Björkstén B et al., Allergol Immunopathol 2011, 
39: 318–25

25.	 Lodge CJ et al., Acta Paediatr 2015, 104: 38–53

26.	 Kull I et al., JACI 2010, 125: 1013–9

27.	 Saarinen UM, Kajosaari M, Lancet 1995, 346: 
1065–9

28.	 Pesonen M et al., Clin Exp Allergy 2006, 36: 1011–8

29.	 Mirshahi M et al., Clin Exp Allergy 2007, 37: 671–9

30.	 Du Toit G et al., N Engl J Med 2015, 372: 803–13

31.	 Greer F et al., Pediatrics 2008, 121: 183–91

32.	 Gdalevich M et al., J Pediatr 2001, 139: 261–6

33.	 Dogaru CM et al., Am J Epidemiol 2014,  
179: 1153–67

34.	 Savilahti EM et al., Innate immunity 2015,  
21: 332–7

35.	 Koitunen M et al., Int Arch Allergy Immunol 2012, 
159: 162–70

36.	 Hoppu U et al., Eur J Nutr 2012, 51: 211–9

37.	 Linnamaa P et al., Pediatr Allergy Immunol 2013, 
24: 562–6

38.	 Friedman NJ, Zeiger RS, J Allergy Clin Immunol 
2005, 115:1238–48 

39.	 https://med.libretexts.org/Bookshelves/Nutriti-
on/Book%3A_Human_Nutrition_(University_of_
Hawaii)/13%3A_Lifespan_Nutrition_from_Preg-
nancy_to_the_Toddler_Years/13.03%3A_Infancy

40.	 Verhasselt V et al., Nat Med 2008, 14: 170–5

41.	 Macchiaverni P et al., Allergy 2014, 69: 395–8

42.	 Baiz N et al., J Allergy Clin Immunol 2017,  
139: 369–72

43.	 Vatanen T et al., Cell 2016, 165: 842–53

44.	 Ahmadizar F et al., Allergy 2018, 73: 971–86

45.	 Haahtela T et al., Allergy 2019, 74:1445–56

46.	 Haahtela T et al., World Allergy Organ J 2013, 6:3 

47.	 Hanski I et al., Proc Natl Acad Sci U S A 2012, 109: 
8334–9

48.	 Torow N, Hornef MW, J immunol 2017,  
198: 557–63

49.	 Ménard S et al., J Exp Med 2008, 205: 183–93

50.	 Hadis U et al., Immunity 2011, 34: 237–46

51.	 Von Mutius E, Vercelli D, Nat Rev Immunol 2010, 
10: 861–8

52.	 Holbreich M et al., J Allergy Clin Immunol 2012, 
129: 1671–3

53.	 Rieder J et al., Lancet 2001, 358: issue 9228

54.	 Loss G et al., J Allergy Clin Immunol 2015,  
135: 56-62.e2


