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Abstract

Food allergy (FA) is a significant public health
problem with symptoms ranging from mild urticaria
up to severe anaphylaxis. The frequency of food
allergy has been rising in the last decades
particularly in  children  where nutritional
compromise can ensue together with possible
development of other allergic diseases. With the
developing technology and knowledge, there has
been improvement in the treatment of FA. Diet is a
very important factor in the management and
changes in the diet of both the child and mother
affect the risk of developing food allergies.
Consumption of some nutrients such as omega-3
fatty acids, vitamin D, folic acid may be beneficial
in preventing FA. The mechanisms proposed are
mainly related to their effects on regulating the
immune system. Regulatory changes in the
intestinal flora, such as dietary consumption and
probiotic use, are also on the agenda and show
promising results approaches. Although, it has
been advised to remove the allergenic food from the
diet, yet recently, it has been shown that processing
of allergenic foods and early consumption of
allergenic foods between 4th -6th months can cause
food tolerance in infants. This review aims to
provide updates on the effect of adding some
nutrients and dietetic changes on the management
of FA.
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Introduction

Food allergy (FA) is defined as an adverse
health effect resulting from abnormal immune
response following the consumption of food.!
The pathophysiology of FA is complex.
Briefly, when the gut (even skin) is exposed to
the antigen, T-helper cells differentiate into
Th2 cells that induce immunoglobulin E (IgE)
resulting in one type of FA.2® Nearly 170 foods
are classified as allergenic, but most FA
develops in response to consumption of egg,
peanut, cow's milk, soy, nuts, shellfish, fish and

cereals."* Children with FA have symptoms
such as atopic eczema, gastrointestinal
symptoms, and wheeze.® The prevalence of FA
has been increasing recently, and it is estimated
that it affects 1-10% of preschool children® and
5% of adults.’

Many factors involving hereditary,
environmental and nutritional exposures can
affect the risk of developing food allergies.
Although many nutrients have been associated
with allergy development, nutrition might also
exert protective role against FA. In addition,
many variables seem to be effective in the
management of FA, such as the maternal diet,
processing of allergens by cooking methods,
early introduction of allergenic foods and the
microbiota-regulating interventions. Thus, diet
is the most important determinant of exposure
to allergens and plays a very important role in
both prevention and management of food
allergy. This review aims to explore potential
dietary changes that can make the diet more
individualized and more effective in managing
food allergies. &°

Probiotics, prebiotics and FA

Intestinal microbiota and environmental
microbial load play an important role in early
immune development and thus can affect the
development of allergies.0*2 Increased
incidence of allergic diseases has been
associated with different factors that affect
microbiota where increasing number of siblings
was inversely correlated with the incidence of
eczema.'® Also, cesarean delivery was found to
be associated with increased risk of FA, 4
and rural areas are characterized by lower
frequency of asthma than the urban areas .*%16
All these findings support that microbial
development is associated with FA. The idea
that microbial exposure has a protective effect
against allergic diseases in the early life period
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is known as the hygiene hypothesis.” Also, it is
known that the intestinal microbiota of allergic
and non-allergic children differ from each
other,'82% the number of fecal Bifidobacteria is
decreased in allergic children,?!and the fecal
bacteria diversity decreases in children with
IgE-related eczema compared to non-atopic
children.??2®  Tan et al,®* reported that a high
fiber diet is protective against food allergy by
regulating microbiota and increasing short-
chain fatty acids (SCFA). Also, Roduit and
colleagues found that atopic sensitivity was
significantly lower in children with higher
butyrate and propionate in their faeces.? It has
been reported that probiotic supplementation
may regulate the risk of developing eczema.?®
World  Allergy  Organization (WAO)
recommends the use of probiotic in the
treatment and prevention of allergic diseases.?’
Probiotics have been shown to regulate the
innate immune system, providing
differentiation of T-helper 1 cells and release
of regulatory  cytokines.?®?  Nowadays,
prebiotics are also being added to infant
formulas and it has been shown that the number
of Bifidobacteria® and Lactobacillus®
increases in infants fed with food containing
galacto-oligosaccharide (GOS)/fructo-
oligosaccharide (FOS). These prebiotics have
been shown to reduce the frequency of atopic
dermatitis.>*** Human milk oligosaccharides
(HMOs) are also a prebiotic effective
ingredient that can positively affect early
microbial development.3* HMOs may have
therapeutic potential in allergic disease.®®
However, precise information has not been
obtained with prebiotics, and more studies are
still needed.

Nutrition, Genetics and FA

It has been reported that the risk of developing
FA is increased in children with a family
history of the same disorder,*®%" and higher
risk of developing allergies has been reported
among twins.®% In addition, there loci in
HLA-DR and -DQ gene region has been
suggested to pose significant genetic risk for
development of peanut allergy.*®** Epigenetic
arrangements play a key role in maintaining T
cell differentiation and TH1 / TH2 balance.*? It
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has also been reported that differentiated DNA
methylation in gene regions can affect the
development  of  allergic  diseases.
Irregularity of DNA methylation in genes
associated with the mitogen-activated protein
kinase (MAPK) signal during CD4 + T cell
development ~may contribute to the
development of FA by causing inadequate T
lymphocyte responses in early childhood.*
Also, polymorphisms in CD14 may increase
the susceptibility to food allergies in children
whose mothers have higher intake of baked and
sugary products during pregnancy.

Various nutrients may play a role in FA by
affecting DNA methylation. For example,
consumption of omega-6 causes altered DNA
methylation in the promoter region of the TNF
alpha gene, a candidate gene for allergic
diseases.*” A previous study demonstrated that
vitamin D deficiency (VDD) was not
associated with food sensitization (FS),
however, VDD was found to have effect on FS
among children with certain single nucleotide
polymorphisms (SNPs) affecting IL-4 gene.*®
Similarly, SNPs in specific genes affecting
innate immunity or TH1/TH2 balance was
associated with increased FS among breast fed
infants as compared to those who were never
breast fed.*

The Relationship of Nutrients with FA
Nutrients can be classified as preventive or risk
factors for the development of FA by regulating
different mechanisms such as immune system,
microbiota, antioxidant system and epigenetic
regulations.

Vitamin D

Vitamin D plays a role in the Thl / Th2
response,> Treg cell regulation.>>*2In addition,
expression of vitamin D receptor occurs in
many immune cells.>***Vitamin D intake> or
supplementation®® during pregnancy influences
the immune system of the neonate. These
relationships with the immune system make
VDD a factor associated with FA. Moreover,
vitamin D is really important to maintain
intestinal homeostasis.>’>°

There are two different approaches to Vitamin
D: The first one is that insufficient vitamin D



levels increase FA also known as the vitamin D
hypothesis, the second approach advocates the
opposite. Allen et al showed that the risk of
developing peanuts and egg allergies increases
significantly in newborns with low vitamin D
levels (<50 nmol / L).%° In the German birth
cohort study, high vitamin D levels during
pregnancy were associated with an increased
risk of FA.®! Supplementing vitamin D during
lactation has also been shown to increase the
risk of FA.%2 Studies showing differences in the
incidence of food allergies according to
seasonal differences or geographic locations. It
has been reported that epinephrine prescribing
IS more used in anaphylaxis treatment in
countries far from the equator.%®*% Another
study found that food-related allergic reactions
in children born in autumn or winter are 53%
higher than those born in spring or summer.®®
In this way, it is stated that both high and low
levels may be associated with food allergy.®®

Folic Acid

Folic acid has been consumed for a long time
with the discovery that it prevents neural tube
defects, Folic acid is a nutrient that has a
methyl donor and can show epigenetic effects
by affecting DNA methylation. McGowan et
al.%” found that high levels of unmetabolized
folic acid at birth are associated with an
increased risk of developing FA. The
researchers stated that this relationship may be
due to increased synthetic folic acid in the body
with the enrichment of nutrients with folic acid.
Molloy et al.®8 measured the folate levels in
894 pregnant women in the 3rd trimester and
no relationship was found between the folate
levels of the mother and the development of FA
in children at 1 year of age. In general, it is
stated that food and dietary supplementation
enriched with folic acid during pregnancy can
cause allergies by raising folic acid levels.®®
However, studies investigating the relationship
between folate levels in pregnancy and allergy
development show conflicting results.

Zinc

Chronic inflammatory changes have occurred
in children who are constantly exposed to
allergens, and these children have been shown
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to have low zinc levels.”” The fact that zinc
serves as a cofactor for superoxide dismutase
enzyme and many enzymes, which are
responsible for maintaining antioxidant /
oxidant balance, suggests that adequate zinc
intake may be beneficial in children with FA.

Dietary Fats

Nowadays, in addition to the high oil
consumption increased with the Western diet,
the widespread use of vegetable-based oils in
the food industry has led to a significant
increase in the dietary omega-6 / omega-3
ratio.” Westernization of diet which contains
high omega-6 and saturated fats negatively
affect the microbiota and intestinal barrier
function’®™ and could increase allergy
development.”" Hussain et al.”® showed that
in mice fed a high-fat diet, mice became more
susceptible to FA, regardless of obesity.

It is thought that n-3 fatty acids have protective
effects against allergies, although the evidence
for omega-3 fatty acids is limited and
contradictory (Table 1). The regulatory effects
of polyunsaturated fatty acids (PUFAS),
eicosanoids and resolvins synthesized from
PUFAs on the immune system and its potential
relationship with food allergies have been
studied in detail in previous reviews.””’® In a
randomized controlled study, daily
administration of fish oil supplements from
birth to 6 months did not prevent the
development of allergies in high-risk infants.’®
In a systematic review, it was reported that
PUFA supplementation does not affect the
incidence of food allergies in infants.®’ On the
contrary, regular fish consumption in the first
12 months of life has been shown to be
associated with reduced food sensitivity. The
fact that this study is observational, and the FA
is not confirmed are the limited aspects of the
study.8!

Diet during pregnancy and lactation period

The role of the maternal diet in the
development of FA is a complex issue due to
many interacting variables, including genetics,
environment and lifestyle. Diet during
pregnancy can alter the epigenome and
microbiota, and these interactions could affect
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immune programming.82% Netting et al.¥
showed in their systematic reviews that there
was no relationship between mother's diet and
atopic outcomes in their children. However,
they stated that the Mediterranean diet could be
beneficial. The importance of a healthy
balanced diet should be emphasized in mothers,
but it should be remembered that wrong
elimination diets have nutritional risks for both
mother and child. It is stated that in high-risk
women, a diet that includes the elimination of
commonly allergenic food during lactation may
reduce the risk of developing atopic eczema in
the child, but more data are needed to confirm
this.88 Studies investigating the relationship
between maternal and lactation diet and FA are
highly heterogeneous and provide contradictory
results (Table 1). Researching the entire diet
may Yyield more beneficial results than studies
of a single nutrient in studies.®® In general, it is
not recommended to adopt a restrictive diet
approach during pregnancy and lactation
period, and to consume an adequate and
balanced  diet.*®  Also, omega 3
supplementation might be useful, but this is not
clear yet.

Hypoallergenic formulas

Formulas can be classified as non-hydrolyzed,
partially hydrolyzed, extensively-hydrolyzed
and amino acid based. In extensively
hydrolyzed foods, milk proteins are divided
into small peptide particles and take on a form
that shows almost no allergic, while partial
hydrolyzed foods contain larger peptides.
These formulas can be used to prevent or treat
FA in children, as the allergen properties of
formulas are reduced by extensively or partial
hydrolysis of milk proteins. Protein based
extensively hydrolyzed formulas are used as
the first alternative for the treatment of cow's
milk allergy.!® It is thought that tolerance to
allergen can be achieved with extensively
hydrolyzed formulas and this effect can be

enhanced with probiotic bacteria and other
components.*416 When breastfeeding is not
possible, the wuse of whey-based partial
hydrolyzed formula instead of cow's milk-
based formula has been reported to reduce the
risk of developing atopic symptoms, including
atopic dermatitis in the general infant
population.*” In the German Infant Nutritional
Intervention Study, infants with an allergy
history in their family were divided into groups
as cow milk-based formula, whey-based partial
hydrolyzed formula, whey-based extensively-
hydrolyzed  formula  and  casein-based
extensively-hydrolyzed formula. At the end of

the study, whey-based partial hydrolyzed
formula and casein-based  extensively-
hydrolyzed formula significantly reduced

allergic manifestations.**® Protective effect of
hydrolyzed formula has been reported to last up
to 10 vyears.!’® Although meta-analyses
confirming the protective effect of hydrolyzed
formula for atopic dermatitis have been
published,'?*1?! in a Cochrane review, it’s
stated that the benefits of hydrolyzed formula
compared to cow milk-based formulas are
limited.?? In addition, Goldsmith et al.,'*
showed that using partial hydrolyzed formula
instead of cow's milk does not reduce the risk
of FA.

Although amino acid-based formulas are not
the first alternative, they are recommended for
use in cases where hydrolyzed formulas do not
work. Even it is not recommended for use in
children with cow's milk allergy under 6
months,*?* soy-based formulas are also used as
an alternative.!® It can also be used in rice-
based hydrolyzed formulas in children with
cow milk allergies in recent years.1?61%/
Although partial or extensively-hydrolyzed
formulas are effective in treating FA, there is
insufficient evidence that these alternative
formulas can prevent atopic diseases in
newborns and children even they are at high
risk.128
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Table 1. The possible impact of maternal diet during pregnancy and lactation period on development of FA

in the offspring.

Maternal Periods

Diet, Foods and Nutrients

Effect

Omega-3

Reduced risk of eczema and allergic sensitivity to nutrients®

Reduced risk of eczema and allergic rhinitis
Atopic outputs are unchanged®?

No reduction in IgE-mediated allergies at 6 years of age*®

Reduced the absolute risk of persistent wheeze or asthma®

Evidence for the protective effect of supplements given during maternal and
lactation periods against food allergies is limited®®

Decreased egg sensitivity
No changes in food allergies®

Providing oral tolerance by decreasing Th-2 cytokines and increasing TGF-
Beta”’

Vitamins E and zinc

Decreased risk of wheeze8%9%

Consumption of foods containing
vitamin D

Reduced risk of allergic rhinitis®

Folic acid

Increased consumption may be associated with food allergy®

No evidence of an association between maternal folic acid supplement use
(compared with no use) in the pre-pregnancy period through the first trimester
and asthma in childhood*®*

A high dose of folic acid supplementation for mother during pregnancy was
associated with an increased risk of infant asthma, whereas supplementation
with a relatively low dose was associated with a decreased risk of infant
asthma. 102

Maternal folate intake during pregnancy could increase infant asthma risk'®

Maternal intake of folate in a dosage higher than recommended (> 0.4
mg/day) was more often observed in the group of allergic subjects'®

Copper

Protective effect against allergies®

Peanut

Peanut consumption in early maternal period is negatively related to allergy
and asthma risk®

Early allergen exposure increases tolerance and lowers risk of childhood food
allergy*®®

Peanut consumption in maternal and lactation periods is associated with an
increased risk of allergies'®”

Maternal peanut consumption is associated with peanut sensitivity'%

Celery and citrus consumption

Increased risk of reaction to cow's milk, eggs and peanuts'®®

Diet rich in seafood

Decreased allergen sensitivity*©

Lactation Period

Diet, Foods and Nutrients

Effect

Omega-3 Supplementation

Decreased risk of food allergies'**

Vitamin D Supplementation

Increased risk of food allergies®?

Dairy restriction in allergic mothers

Decrease in the prevalence of atopic dermatitis''?

Early consumption of allergen foods

peanut allergies than children in the United

Management of FA was based on not consuming
the allergen foods until the age of 1-3 until the
2000s. Despite this restrictive approach, the
increase in the frequency of food allergies caused
this approach to change. The results obtained from
the studies where the allergens are introduced to the
baby in the early stages of life show that instead of
avoiding the allergens, early and regular
consumption may be more effective in reducing the
risk of food allergies. Du Toit et al.?® observed that
Israeli children had a much lower incidence of

Kingdom, and they stated that the reason for this is
that peanuts are routinely consumed in early life of
Israeli children. Compared to children who started
peanut consumption at 4-11 months and children
who started at the age of 5 years, it was reported
that peanut allergy was less common in children
who started peanut consumption earlier.t®
Similarly Joseph et al.®! found that starting
complementary feeding before 4 months reduced
peanut sensitivity. Data from observational studies
showed that starting solid foods before 4 months
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was not protective against FA, and data from
randomized controlled studies showed that starting
egg 4-6 months and starting peanut between 4-11
months reduced egg and peanut allergy.’® In a
systemic review and meta-analysis involving
randomized controlled trials, introducing eggs
between 4-6 months has been shown to reduce the
risk of egg allergy by 46%, and peanuts from 4-11
months to reduce the risk of peanut allergies by
71%.1*  Based on the previous studies, early
introduction of peanut into the diets of high-risk
infants has been recommended.’®**  However,
studies investigating early consumption of egg
showed contradictory results.**>13"  Another meta-
analysis involving randomized controlled trials
showed an association between the early
introduction of egg and a lower risk of egg
allergy.*®® Apart from egg and peanut, Katz et al.*®
showed that early consumption of cow's milk
reduced the incidence of cow’s milk allergies.

With the increasing number of evidence that early
consumption of allergenic foods may be beneficial,
the guidelines of the authorities are also changing in
this direction and they suggested that starting
allergenic foods should not be postponed after 4-6
months.*14% It should be remembered that the start
of solid foods before the 6th month contradicts the
World Health Organization's suggestion that only
breast milk should be consumed for 6 months. In
addition, it has been shown in various studies that
increasing the food diversity that are introduced to
the child in the first year of life may be beneficial in
the development of immune tolerance and thus
preventing allergic diseases.!#1:142

Processing of allergenic foods

Dietary management of FA requires completely
avoiding the consumption of allergenic food.
However, passing the allergen food through various
cooking processes can alter the reaction to the
allergen. For example, there are studies showing
that the tolerance to eggs used in baked foods such
as cakes or muffins in children who are allergic to
eggs varies between 64% to 84%.1431% Similarly,
for the milk, a high level of tolerance was achieved
when baked or heat-treated milk is used.!***° The
boiling process can also reduce allergen activity. In
a study where milk was boiled at 100 ° C for 2
hours, it was reported that milk's allergen activity
decreased.® It has been shown that the allergen
activity does not change when the egg is boiled at
100 ° C, but the allergen activity decreased by
traditional Chinese  cooking methods such as
steaming, spicing and tea boiling.®®? However,
there is no standard regarding which children can
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benefit from these procedures or how the food
process should be.

Conclusions
As a result, some dietary changes may be an
alternative method of preventing and treating food
allergies, as they have regulatory effects on the
immune system. Although it is difficult to build up
conclusion due to the heterogeneity of studies and
contradictory results, several different dietary
approaches can be recommended in the
management of FA-based on the authors’ vision
and analytical opinion about these studies:

¢ Omega-3 and vitamin D is important to regulate
microbiota and immune system. Omega-3 intake
may reduce allergy risk, but more studies needed
to confirm this. Also, both inadequate and high
levels of vitamin D may increase the risk of
developing food allergies. In general, in both
mother and child healthy diet containing high
food diversity consumption could be benefit.
There is limited evidence on the benefits of
elimination diets during pregnancy and lactation
period.

e There is increasing numbers of evidence that
delaying the onset of introduction of commonly
allergenic foods will increase the risk of FA in
these children. The European Society for
Paediatric  Gastroenterology Hepatology and
Nutrition (ESPGHAN) recommends starting
allergenic foods at/after 4 months of age.}*® This
approach might be useful especially in high-risk
infants and peanut allergy.

¢ Hypoallergenic formulas could be used to reduce
risk of developing FA in high-risk infants as well
as to treat allergic manifestations in already
affected children. This effect may be enhanced by
probiotic or prebiotic.

e Although it has been shown that allergic foods can
be tolerated by methods such as baking and
boiling in children with FA, these methods have
not been standardized yet and should be applied
under surveillance if they are to be tried.

o The effects of nutrients such as omega-6, vitamin
D and folic acid on DNA methylation can have an
impact on FA. There is not enough evidence yet
about the effect of nutritional-genetic interaction
on FA.

e Regulation of microbiota and maintaining
intestinal health is another prominent issue in
preventing food allergies. Dietary approaches to
increase microbial diversity and probiotic and
prebiotic supplements are a promising approach in
the management of FA. In parallel, prebiotic



supplements have also been added to infant
formulas. Although the benefits of probiotics and
prebiotics were demonstrated, more studies are
needed to determine the correct strains and
number of organisms.

Declaration of competing interest
The authors declare no competing interest.

Corresponding author

Caner
Faculty of Health Sciences,

Ozyildirim, M.Sc, Ankara University,

Department  of

Nutrition and Dietetics, Ankara, Turkey.
e-mail: canerozyildirim@hotmail.com

REFERENCES

1.

BOYCE JA, ASSA’AD A, BURKS AW,
JaONEsS SM, SAMPSON HA, Woob RA, ET
AL. Guidelines for the Diagnosis and Management
of Food Allergy in the United States: Summary of

the NIAID-Sponsored Expert Panel Report. J
Allergy Clin  Immunol 2010;126(6):1105-18.
Available from:

https://www.ncbi.nIm.nih.gov/pubmed/21134568

BERIN MG, SampPsoN HA. Mucosal
immunology of food allergy. Curr Biol
2013;23(9):R389-400. Available from:

https://www.ncbi.nlm.nih.gov/pubmed/23660362

NoT1 M, KiMm BS, SIRACUSA MCEC, RAK
GD, KuBo M, MoGHADDAM AE, ET AL.
Exposure to food allergens through inflamed skin
promotes intestinal food allergy through the thymic
stromal lymphopoietin-basophil axis. J Allergy Clin
Immunol  2014;133(5):1390-9, 1399  el-6.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/24560412

VENTER O, PEREIRA B, Vot K,
GRUNDY J, CLAYTON CB, HIGGINS B, ET
AL. Prevalence and cumulative incidence of food
hypersensitivity in the first 3 years of life. Allergy
2008;63(3):354-9. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/18053008

VENTER O, PEREIRA B, GRUNDY J,
CLAYTON CB, RoBerTts G, HIGGINS B,
eT AaL. Incidence of parentally reported and
clinically diagnosed food hypersensitivity in the
first year of life. J Allergy Clin Immunol
2006;117(5):1118-24. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/16675341

PRESCOTT SL, PAWANKAR R, ALLEN KdJd,
CAMPEBELL DE, SINN JK, FloccHI A, ET

AL. A global survey of changing patterns of food
allergy burden in children. World Allergy Organ J
2013;6(1):21. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/24304599

10.

11.

12.

13.

14.

15.

16.

Dietary Management of Food Allergy

SICHERER SH, SaAMPsoON HA. Food allergy:
Epidemiology, pathogenesis, diagnosis, and
treatment. J Allergy Clin Immunol
2014;133(2):291-307; quiz 308. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/24388012
STOCKINGER S, HORNEF MW, CHASSIN
©. Establishment of intestinal homeostasis during
the neonatal period. Cell Mol Life Sci
2011;68(22):3699-712. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/21952827
GAO X, YAN Y, ZENG G, SHA T, LIU S,
HE @, T AL. Influence of prenatal and early-life
exposures on food allergy and eczema in infancy: A
birth cohort study. BMC Pediatr. 2019; Jul
17;19(1):239.

MICHEL S, BuUusAaTo F, GENUNEIT J,
PEKKANEN J, DALPHIN JC, RIEDLER J,
ET AL. Farm exposure and time trends in early
childhood may influence DNA methylation in
genes related to asthma and allergy. Allergy
2013;68(3):355-64. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/23346934
voN MuTius E. Influences in allergy:
epidemiology and the environment. J Allergy Clin
Immunol 2004;113(3):373-9; quiz 380. Available
from:
https://www.ncbi.nlm.nih.gov/pubmed/15007331
WEsT CE, Dzibic M, PRescoTT SL,
JENMALM ME. Bugging allergy; role of pre-,
pro- and synbiotics in allergy prevention. Allergol
Int 2017;66(4):529-38.  Available  from:
https://www.ncbi.nlm.nih.gov/pubmed/28865967
KARMAUS W, BoTezaN ©B. Does a higher
number of siblings protect against the development
of allergy and asthma? A review. J Epidemiol
Community Heal 2002;56(3):209-17. Auvailable
from:
https://www.ncbi.nlm.nih.gov/pubmed/11854343
BAGER P, WOHLFAHRT J, WESTERGAARD
T. Caesarean delivery and risk of atopy and allergic
disease: meta-analyses. Clin  Exp  Allergy
2008;38(4):634-42. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/18266879
EGGEsSBO M, BOTTEN G, STIGUM H,
NAFsTAD P, MacNus P. Is delivery by
cesarean section a risk factor for food allergy? J
Allergy  Clin  Immunol  2003;112(2):420-6.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/12897751
RIEDLER J, EDER W, O0OBERFELD GG,
ScHrReuer M. Austrian children living on a
farm have less hay fever, asthma and allergic
sensitization. Clin Exp Allergy 2000;30(2):194—
200. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/10651771


mailto:canerozyildirim@hotmail.com

Ozyildirim and Ayhan

17.

18.

19.

20.

21.

22.

23.

24.

25.

10

STRACHAN DP. Hay fever, hygiene, and
household size. Br Med J. 1989 Nov
18;299(6710):1259-60. Ege  MJ. Intestinal

microbial diversity in infancy and allergy risk at
school age. J Allergy Clin  Immunol
2011;128(3):653-4. Available from:
https://www.ncbhi.nlm.nih.gov/pubmed/21794905
EGE MJ, MAYER M, NORMAND AQC,
GENUNEIT J, CooksoN WO, BRAUN-
FAHRLANDER B, ET AL. Exposure to
environmental microorganisms and childhood
asthma. N Engl J Med 2011;364(8):701-9.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/21345099
SEPP E, JULGE K, VASAR M, NAABER P,
BJARKSTEN B, MIKELSAAR M. Intestinal
microflora of Estonian and Swedish infants. Acta
Paediatr Int J Paediatr. 1997. PMID: 9343275
BJUARKSTEN B, SEPP E, JUuLGE K, VOoOR
T, MikeLsaar M. Allergy development and the
intestinal microflora during the first year of life. J
Allergy Clin Immunol. 2001;0ct;108(4):516-20.

ABRAHAMSSON TR, JAKOBSSON HE,
ANDERSSON AF, BJORKSTEN B,
ENBGSTRAND L, JENMALM MGC. Low

diversity of the gut microbiota in infants with atopic
eczema. J Allergy Clin Immunol 2012;129(2):434—
40, 440 el-2. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/22153774
IsmMaIiL IH, OPPEDISANO F, JOSEPH SJd,
BOYLE RdJ, LiCCIARDI P Vv, ROBINS-
BROWNE RM, ET AL. Reduced gut microbial
diversity in early life is associated with later
development of eczema but not atopy in high-risk
infants. Pediatr Allergy Immunol 2012;23(7):674—
81. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/22831283
TAN J, MECKENZIE G, VUILLERMIN PJ,
GovERSE G, VINUEsSA CG, MEBIUs RE,
eT AL. Dietary Fiber and Bacterial SCFA Enhance
Oral Tolerance and Protect against Food Allergy
through Diverse Cellular Pathways. Cell Rep. 2016;
Jun 21;15(12):2809-24.

RobpuiT C, FREI R, FERSTL R, LOELIGER
S, WESTERMANN P, RHYNER C, ET AL.
High levels of butyrate and propionate in early life
are associated with protection against atopy.
Allergy 2019 Apr;74(4):799-8009.

RAUTAVA S, KAINONEN E, SALMINEN S,
IsoLAaurl E. Maternal probiotic supplementation
during pregnancy and breast-feeding reduces the
risk of eczema in the infant. J Allergy Clin
Immunol 2012;130(6):1355-60. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/23083673

26.

27.

28.

29.

30.

31.

32.

33.

34.

FIDCCHI A, PAWANKAR R, DBUELLD-
GARCIA B, AHN K, AL-HAMMADI S,
AGARWAL A, ET AaL. World Allergy

Organization-McMaster University Guidelines for
Allergic Disease Prevention (GLAD-P): Probiotics.
World Allergy Organ J 2015;8(1):4. Available
from:
https://www.ncbi.nlm.nih.gov/pubmed/25628773
MALDONADO GALDEANO C, CAZaRLA S,
LEMME DuMIT JM, VELEZ E, PERDIGAN
G. Beneficial effects of probiotic consumption on

the immune system. Ann  Nutr Metab
2019;74(2):115-24.
AZAD MAK, SARKER M, WAN D.

Immunomodulatory Effects of Probiotics on
Cytokine Profiles. Biomed Res Int. 2018 Oct
23;2018:8063647

SCcHOLTENS PA, ALLES MBS, BINDELS
JG, VAN DER LINDE EG, ToLeBoom Jdd,
KNnoL J. Bifidogenic effects of solid weaning
foods with added prebiotic oligosaccharides: a
randomised controlled clinical trial. J Pediatr
Gastroenterol Nutr 2006;42(5):553-9. Auvailable
from:
https://www.ncbi.nIm.nih.gov/pubmed/16707980
HAARMAN M, KNoL J. Quantitative real-time
PCR analysis of fecal Lactobacillus species in
infants receiving a prebiotic infant formula. Appl
Env  Microbiol 2006;72(4):2359-65. Auvailable
from:
https://www.ncbi.nlm.nih.gov/pubmed/16597930
Maoro G, ARSLANOGLU S, STAHL B,
JELINEK J, WAHN U, BoEHM BG. A mixture
of prebiotic oligosaccharides reduces the incidence
of atopic dermatitis during the first six months of
age. Arch Dis Child. 2006;91(10):814-9. Available
from:
https://www.ncbi.nIm.nih.gov/pubmed/16873437
GRUBER c, VAN STUIJVENBERG M,
Masca F, MoRro G, CHIRICO G,
BrRAEGGER CP, T AL. Reduced occurrence of
early atopic dermatitis because of immunoactive
prebiotics among low-atopy-risk infants. J Allergy
Clin Immunol 2010;126(4):791-7. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/20832848
Bobpe L. The functional biology of human milk
oligosaccharides. Early Hum Dev
2015;91(11):619-22. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/26375354
CASTILLO-COURTADE L, HAN S, LEE S,
MIAN FM, Buck R, FORSYTHE P.
Attenuation of food allergy symptoms following
treatment with human milk oligosaccharides in a
mouse model. Allergy 2015;70(9):1091-102.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/25966668



35.

36.

37.

38.

39.

40.

41.

42,

43.

HOuRIHANE J0O, DEAN TP, WARNER J0O.
Peanut allergy in relation to heredity, maternal diet,
and other atopic diseases: results of a questionnaire
survey, skin prick testing, and food challenges.
BMJ 1996;313(7056):518-21. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/8789975
TsAl HJd, KuMAR R, PONGRACIC J, Liu
X, SToORY R, Yu Y, ET AL. Familial
aggregation of food allergy and sensitization to
food allergens: a family-based study. Clin Exp
Allergy  2009;39(1):101-9.  Available  from:
https://www.ncbi.nIm.nih.gov/pubmed/19016802
Liu X, ZHANG S, TsAl HJ, HoONG X,
WANG B, FANG Y, ET AL. Genetic and
environmental contributions to allergen
sensitization in a Chinese twin study. Clin Exp
Allergy  2009;39(7):991-8.  Available  from:
https://www.ncbi.nlm.nih.gov/pubmed/19302247
SICHERER SH, FURLONG TJd, MAEs HH,
DESNICK RJ, SAMPSON HA, GELB BD.
Genetics of peanut allergy: a twin study. J Allergy
Clin Immunol 2000;106(1 Pt 1):53-6. Available
from:
https://www.ncbi.nlm.nih.gov/pubmed/10887305
HoNg X, HA0o K, LADD-AcosTA O,
HANSEN KD, TsAl HJ, LIu X, ET AL.
Genome-wide association study identifies peanut
allergy-specific loci and evidence of epigenetic
mediation in US children. Nat Commun.
2015;6:6304. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/25710614
AsAl Y, EsLAMI A, VAN GINKEL CD,
AKHABIR L, WAN M, ELLIS G, ET AL.
Genome-wide association study and meta-analysis
in multiple populations identifies new loci for
peanut allergy and establishes C110rf30/EMSY as a
genetic risk factor for food allergy. J Allergy Clin
Immunol. 2018 Mar;141(3):991-1001.

YANG | V, ScHwarRTz DA. Epigenetic
mechanisms and the development of asthma. J
Allergy Clin Immunol 2012;130(6):1243-55.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/23026498
MARTINDO D, DANG T, SEXTON-OATES A,
PREscOTT S, TANG ML, DHARMAGE S,
eT aL. Blood DNA methylation biomarkers
predict clinical reactivity in food-sensitized infants.
J Allergy Clin Immunol 2015;135(5):1312-9.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/25678091
MARTINDO D, Joo JE, SEXTON-OATES A,
DANG T, ALLEN K, SAFFERY R, ET AL.
Epigenome-wide  association  study  reveals
longitudinally stable DNA methylation differences
in CD4+ T cells from children with IgE-mediated
food allergy. Epigenetics. 2014;9(7):998-1006.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/24762976

44,

45,

46.

47.

48.

49,

50.

51.

52.

Dietary Management of Food Allergy

SYED A, GARCIA MA, Lyu SC, BucAyu
R, KOHLI A, ISHIDA S, ET AL. Peanut oral
immunotherapy results in increased antigen-
induced  regulatory  T-cell ~ function and
hypomethylation of forkhead box protein 3
(FOXP3). J Allergy Clin Immunol
2014;133(2):500-10. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/24636474
KiM YH, KiMm KW, LEe SY, Koo KO,
KwoN S50, Seo JH, eET AL. Maternal
Perinatal Dietary Patterns Affect Food Allergy
Development in Susceptible Infants. J Allergy Clin
Immunol Pr 2019;7(7):2337-2347 e7. Available
from:
https://www.ncbi.nIm.nih.gov/pubmed/30930272
HERMSDORFF HH, MANSEGO ML,
CAMPION J, MILAGRO FIl, ZULET MA,
MARTINEZ JA. TNF-alpha promoter methylation
in peripheral white blood cells: relationship with
circulating TNFalpha, truncal fat and n-6 PUFA
intake in young women. Cytokine 2013;64(1):265—
71. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/23796695
Liu X, WANG G, HONG X, WANG D, TsAl
HJ, ZHANG S, ET AL. Gene-vitamin D
interactions on food sensitization: a prospective
birth cohort study. Allergy 2011;66(11):1442-8.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/21819409
HaNg X, WANG G, Liu X, KuMAR R,
TsAl HJ, ARGUELLES L, ET AL. Gene
polymorphisms, breast-feeding, and development of
food sensitization in early childhood. J Allergy Clin
Immunol 2011;128(2):374-81 e2. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/21689850
JiaAo XT, WANG L, WEI Z2zZ, Liu B, LIiu
XY, Yu XbD. Vitamin D deficiency during
pregnancy affects the function of Th1/Th2 cells and
methylation of IFN-y gene in offspring rats.
Immunol Lett. 2019; Aug;212:98-105.

JEFFERY LE, BURKE F, MURA M, ZHENG
Y, RQUREsSHI 0OS, HEwISON M, ET AL.
1,25-Dihydroxyvitamin D 3 and IL-2 Combine to
Inhibit T Cell Production of Inflammatory
Cytokines and Promote Development of Regulatory
T Cells Expressing CTLA-4 and FoxP3 . J
Immunol 2009 Nov 1;183(9):5458-67.
ALMERIGHI C, SINISTRO A, CAvAzZzzaA A,
CIAPRINI C, RoOccHI G, BERGAMINI A.
lo,25-Dihydroxyvitamin D3 inhibits CD40L-
induced pro-inflammatory and immunomodulatory
activity in Human Monocytes. Cytokine. Cytokine.
2009 Mar;45(3):190-7.

BHALLA AK, AMENTO EP, CLEMENS TL,
HoLick MF, KRANE SM. Specific high-
affinity receptors for 1,25-dihydroxyvitamin D3in

human peripheral blood mononuclear cells:
Presence in monocytes and induction in t
lymphocytes  following activation. J  Clin

Endocrinol Metab. 1983 Dec;57(6):1308-10.

11



Ozyildirim and Ayhan

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

12

PRDOVVEDINI DM, TsoukAas CD, DEFTOS
LJd, MANOLAGAS SC. 1,25-Dihydroxyvitamin
D3 receptors in human leukocytes. Science. 1983
Sep 16;221(4616):1181-3.

MILLER DR, TURNER SWw, SPITERI-
CoRrRNISH D, ScaAlIFE AR, DANIELIAN PdJ,
DEVEREUX BS, ET AL. Maternal vitamin D
and E intakes during early pregnancy are associated
with airway epithelial cell responses in neonates.
Clin Exp Allergy 2015;45(5):920-7. Available
from:
https://www.ncbi.nIm.nih.gov/pubmed/25616026
HORNSBY E, PFEFFER PE, LARANJO N,
CRUIKSHANK W, TuzaovAa M, LITONJUA
AA, ET AL. Vitamin D supplementation during
pregnancy: Effect on the neonatal immune system
in a randomized controlled trial. J Allergy Clin
Immunol 2018;141(1):269-278 el. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/28552588
HE L, LIu T, SHI Y, TIAN F, Hu H, DEB
DK, T AL. Gut epithelial Vitamin D receptor
regulates microbiota-dependent mucosal
inflammation by suppressing intestinal epithelial
cell apoptosis. Endocrinology 2018 Feb
1;159(2):967-979.

FAKHOURY HMA, KVIETYS PR,
ALKATTAN W, ANOUTI F AL, ELAHI MA,
KARRAS SN, ET aL. Vitamin D and intestinal
homeostasis: Barrier, microbiota, and immune
modulation. J Steroid Biochem Mol Biol. 2020
Jun;200:105663.

Ool JH, LI Y, ROGERS CJ, CANTORNA
MT. Vitamin D Regulates the Gut Microbiome and
Protects Mice from Dextran Sodium Sulfate—
Induced Colitis. J Nutr . 2013 Oct;143(10):1679-86.
ALLEN KJ, KOoPLIN Jd, PoONSONBY AL,
GURRIN LC, WAKE M, VUILLERMIN P, ET
AL. Vitamin D insufficiency is associated with
challenge-proven food allergy in infants. J Allergy
Clin Immunol 2013;131(4):1109-16, 1116 el-6.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/23453797
WEISSE K, WINKLER S, HIRCHE F,
HERBERTH G, HINZ D, BAUER M, ET AL.
Maternal and newborn vitamin D status and its
impact on food allergy development in the German
LINA cohort study. Allergy 2013;68(2):220-8.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/23253182
NDRIZDE ©C, AKIYAMA N, SEGAWA T,
TACHIMOTO H, MEZAWA H, IDA H, ET AL.
Increased food allergy and vitamin D: randomized,
double-blind, placebo-controlled trial. Pediatr Int
2014;56(1):6-12. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/24004349
CAMARGO JR. CA, CLARK S, KAPLAN
MS, LIEBERMAN P, Woob RA. Regional
differences in EpiPen prescriptions in the United
States: the potential role of vitamin D. J Allergy
Clin Immunol 2007;120(1):131-6. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/17559916

63.

64.

65.

66.

67.

68.

69.

70.

71.

MULLINS RJ, CLARK S, CAMARGD JR.
CA. Regional variation in epinephrine autoinjector
prescriptions in Australia: more evidence for the
vitamin D-anaphylaxis hypothesis. Ann Allergy
Asthma Immunol 2009;103(6):488-95. Available
from:
https://www.ncbi.nlm.nih.gov/pubmed/20084842
VASSALLO MF, BANERJI A, RUDDERS
SA, CLARK S, MuULLINS RJ, CAMARGO
Jr. BA. Season of birth and food allergy in
children.  Ann  Allergy Asthma  Immunol
2010;104(4):307-13. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/20408340
wusT M. Is vitamin D supplementation
responsible for the allergy pandemic? Curr Opin
Allergy  Clin  Immunol  2012;12(3):257-62.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/22517291
McGowaN EC, HoNG X, SELHUB J,
PAUL L, Woobp RA, MATsuUl EC, ET AL.
Association Between Folate Metabolites and the
Development of Food Allergy in Children. J
Allergy Clin Immunol Pr 2020;8(1):132-140 e5.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/31252026
MaLLoy J, CoLLIER F, SAFFERY R,
ALLEN Kd, KOoPLIN Jd, LauIse
PONSONBY A, ET AL. Folate levels in
pregnancy and offspring food allergy and eczema.
Pediatr ~ Allergy Immunol 2020;31(1):38-46.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/31566807
SocHA-BANASIAK A, KAMER B, PACZzEs
K, SLUSAREK B, PAWLIKOWSKI B,
czkwiaNIaANG  E. Trends in folic acid
supplementation during pregnancy - the effect on
allergy development in children. Postep Dermatol
Alergol 2018;35(2):139-44. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29760612
KAMER B, WAsowicz W, Pyziak K,
KAMER-BARTOSINSKA A, GROMADZINSKA
J, Pasowska R. Role of selenium and zinc in
the pathogenesis of food allergy in infants and
young children. Arch Med Sci 2012;8(6):1083-8.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/23319985
SiMmopouLos AP. The importance of the
omega-6/omega-3 fatty acid ratio in cardiovascular
disease and other chronic diseases. Exp Biol Med
(Maywood). 2008 Jun;233(6):674-88.

VOLYNETS V, Louis S, PRETZ D, LANG
L, OsTAFF MJ, WEHKAMP J, ET AL.
Intestinal Barrier Function and the Gut Microbiome
Are Differentially Affected in Mice Fed a Western-
Style Diet or Drinking Water Supplemented with
Fructose. J Nutr. 2017 May;147(5):770-780.



72.

73.

74,

75.

76.

77.

78.

79.

80.

81.

SHANG Y, KHAFIPOUR E, DERAKHSHANI
H, SARNA LK, Woo CW, Siow YL, ET
AL. Short Term High Fat Diet Induces Obesity-
Enhancing Changes in Mouse Gut Microbiota That
are Partially Reversed by Cessation of the High Fat
Diet. Lipids. 2017 Jun;52(6):499-511.

MyLEs IA. Fast food fever: Reviewing the
impacts of the Western diet on immunity. Nutr J.
2014 Jun 17;13:61.

NAGEL G, WEINMAYR G, KLEINER A,
GARCIA-MARCOS L, STRACHAN DP,
GroOuP IPTS. Effect of diet on asthma and
allergic sensitisation in the International Study on
Allergies and Asthma in Childhood (ISAAC) Phase
Two. Thorax 2010;65(6):516-22. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/20522849
HussaAaIN M, BoNILLA-ROss0O G, KwoNG
CHUNG CKC, BARISWYL L, RODRIGUEZ
MP, KiM BS, ET aL. High dietary fat intake
induces a microbiota signature that promotes food
allergy. J Allergy Clin Immunol 2019;144(1):157-
170 e8. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/30768991
MILES EA, CALDER PEC. Can early omega-3
fatty acid exposure reduce risk of childhood allergic
disease? Nutrients. 2017 Jul 21;9(7):784.
HOPPENBROUWERS T, CVEJIG
HOGERVORST JH, GARSSEN J, WICHERS
HdJd, WILLEMSEN LEM. Long chain
polyunsaturated fatty acids (LCPUFAS) in the
prevention of food allergy. Front Immunol. 2019
May 22;10:1118

D’VAZ N, MELDRUM SJd, DUNSTAN JA,
MARTINO D, MECCARTHY S, METCALFE J,
ET AL. Postnatal fish oil supplementation in high-
risk infants to prevent allergy: randomized
controlled trial. Pediatrics 2012;130(4):674-82.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/22945403
SCcHINDLER T, SINN JK, OsBORN DA.
Polyunsaturated fatty acid supplementation in
infancy for the prevention of allergy. Cochrane
Database Syst Rev 2016;10:CD010112. Available
from:
https://www.ncbi.nIm.nih.gov/pubmed/27788565
KuLr |, BERGSTROM A, LiLua G,
PERSHAGEN G, WICKMAN M. Fish
consumption during the first year of life and
development of allergic diseases during childhood.
Allergy 2006;61(8):1009-15. Awvailable from:
https://www.ncbi.nIm.nih.gov/pubmed/16867056
HARB H, IRVINE J, AMARASEKERA M, HI
CS, KESPER DA, MA Y, ET aL. The role of
PKCzeta in cord blood T-cell maturation towards
Th1 cytokine profile and its epigenetic regulation
by fish oil. Biosci Rep 2017;37(2). Available from:
https://www.ncbi.nIm.nih.gov/pubmed/28159873

82.

83.

84.

85.

86.

87.

88.

89.

90.

Dietary Management of Food Allergy

WANKHADE UD, ZHONG Y, KANG P,
ALFARO M, CHINTAPALLI S V., THAKALI
KM, T AaL. Enhanced offspring predisposition to
steatohepatitis with maternal high-fat diet is
associated with epigenetic and microbiome
alterations. PLoS One. 2017 Apr
17;12(4):e0175675.

KELEHER MR, ZAIDI R, SHAH S, OAKLEY
ME, PAvLATOS G, IDRISSI S EL, ET AL.
Maternal high-fat diet associated with altered gene
expression, DNA methylation, and obesity risk in

mouse  offspring. PL0oS One. 2018 Feb
15;13(2):e0192606.
ACEVEDO N, FRUMENTO P, HARB H,

ALHAMWE BA, JoHANSSON O, Eick L,
ET AL. Histone acetylation of immune regulatory
genes in human placenta in association with materal
intake of olive oil and fish consumption. Int J Mol
Sci. 2019 Mar 1;20(5):1060.

VAN DE PAVERT SA, FERREIRA M,
DOMINGUES RG, RIBEIRO H, MOLENAAR
R, MOREIRA-SANTOS L, ET AL. Maternal

retinoids control type 3 innate lymphoid cells and
set the offspring immunity. Nature
2014;508(7494):123-7. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/24670648

NETTING MJ, MIDDLETON PF, MAKRIDES
M. Does maternal diet during pregnancy and
lactation affect outcomes in offspring? A systematic
review of food-based approaches. 2014;30(11-
12):1225-41. Auvailable from:
https://www.ncbi.nlm.nih.gov/pubmed/25280403

KRAMER MS, KakumAaA R. Maternal dietary
antigen avoidance during pregnancy or lactation, or
both, for preventing or treating atopic disease in the
child. Cochrane Database Syst Rev
2012;(9):CD000133. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/22972039

BECKHAUS AA, GARCIA-MARCOS L,
FORNOD E, PACHECO-GONZALEZ RM,
CELEDON JOC, CASTRO-RODRIGUEZ dJA.
Maternal nutrition during pregnancy and risk of
asthma, wheeze, and atopic diseases during
childhood: a systematic review and meta-analysis.
Allergy 2015;70(12):1588-604. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/26296633

MUrRARO A, HALKEN S, ARSHAD SH,
BEYER K, DuBois AE, Du ToiT G, ET AL.
EAACI food allergy and anaphylaxis guidelines.
Primary prevention of food allergy. Allergy
2014;69(5):590-601. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/24697491

GARCIA-LARSEN V, IERODIAKONOU D,
JARROLD K, CuUNHA S, CHIVINGE J,
ROBINSON Z, ET AL. Diet during pregnancy
and infancy and risk of allergic or autoimmune
disease: A systematic review and meta-analysis.
PLoS Med 2018;15(2):e1002507. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/29489823

13



Ozyildirim and Ayhan

91.

92.

93.

94.

95.

96.

97.

98.

99.

14

ZHANG GR, Lwu B, LI J, Luo CQR,
ZHANG [, CHEN JL, ET AL. Fish intake
during pregnancy or infancy and allergic outcomes
in children: A systematic review and meta-analysis.
Pediatr Allergy Immunol 2017;28(2):152-61.
Available from:
https://www.ncbhi.nIm.nih.gov/pubmed/27590571
BEsST KP, SuLLIVAN T, PALMER D, GoLb
M, KENNEDY DdJd, MARTIN J, ET AL.
Prenatal fish oil supplementation and allergy: 6-
Year follow-up of a randomized controlled trial.
Pediatrics. 2016 Jun;137(6):e20154443.
BiISGAARD H, STokHOLM J, CHAWES BL,
VISSING NH, BJARNADOATTIR E, ScHOOS
AMM, ET AL. Fish oil-derived fatty acids in
pregnancy and wheeze and asthma in offspring. N
Engl J Med. 2016 Dec 29;375(26):2530-9.
GUNARATNE AW, MAKRIDES M, COLLINS
©T. Maternal prenatal and/or postnatal n-3 long
chain polyunsaturated fatty acids (LCPUFA)
supplementation for preventing allergies in early
childhood. Cochrane  Database Syst Rev
2015;(7):CD010085. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/26197477
Palmer DJ, SuLLIVAN T, GoOLD MS,
PREsScOTT SL, HEDDLE R, GIBSON RA,
et AaL. Effect of n-3 long chain polyunsaturated
fatty acid supplementation in pregnancy on infants’
allergies in first year of life: randomised controlled
trial. BMJ 2012;344:e184. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/22294737
KRAUSS-ETSCHMANN s, HARTL D,
RzEHAK P, HEINRICH J, SHADID R, DEL
CARMEN RAMIREZ-TODRTOSA M, ET AL.
Decreased cord blood IL-4, IL-13, and CCR4 and
increased TGF-beta levels after fish oil
supplementation of pregnant women. J Allergy Clin
Immunol 2008;121(2):464-470 e6. Available from;
https://www.ncbi.nlm.nih.gov/pubmed/17980419
DEVEREUX G, TURNER SW, CRrRAIG LC,
MCNEILL G, MARTINDALE S, HARBOUR
PdJ, ET AL. Low maternal vitamin E intake during
pregnancy is associated with asthma in 5-year-old
children. Am J Respir Crit Care Med.
2006;174(5):499-507. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/16763215
BLNYAVANICH s, RIFAS-SHIMAN SL,
PLATTS-MILLS TA, WORKMAN L,
SOoRDILLO JE, CAMARGO JR. CA, ET AL.
Prenatal, perinatal, and childhood vitamin D
exposure and their association with childhood
allergic rhinitis and allergic sensitization. J Allergy
Clin  Immunol  2016;137(4):1063-1070  e2.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/26874366
CHEN Z, XING Y, Yu X, Dou Y, MA D.
Effect of Folic Acid Intake on Infant and Child
Allergic Diseases: Systematic Review and Meta-
Analysis. Front Pediatr. 2021 Jan 18;8:615406.

100.

101.

102.

103.

104.

105.

106.

107.

108.

CRIDER KS, CORDERO AM, QI YP,
MULINARE J, DOWLING NF, BERRY RJ.
Prenatal folic acid and risk of asthma in children: A
systematic review and meta-analysis. Am J Clin
Nutr. 2013 Nov 98(5):1272-81. Available from:
/pmc/articles/PMC5369603/

YANG L, JIANG L, Bl M, JiA X, WANEG Y,
HE B, T aL. High dose of maternal folic acid
supplementation is associated to infant asthma.
Food Chem Toxicol 2015;75:88-93. Auvailable
from: https://pubmed.ncbi.nlm.nih.gov/25449200/
LI W, Xu B, CAo Y, SHAD Y, WU W,
ZHOou J, ET AL. Association of maternal folate
intake during pregnancy with infant asthma risk.
Sci Rep. 2019 Jun 6;9(1):8347.Available from:
https://pubmed.ncbi.nlm.nih.gov/31171831/
DUNSTAN JA, WEST C, McCARTHY S,
METCALFE J, MELDRUM S, ODDY WH, ET
AL. The relationship between maternal folate status
in pregnancy, cord blood folate levels, and allergic
outcomes in early childhood. Allergy Eur J Allergy
Clin Immunol 2012;67(1):50-7. Available from:
https://pubmed.nchi.nlm.nih.gov/21923665/
BUNYAVANICH s, RIFAS-SHIMAN SL,
PLATTS-MILLS TA, WORKMAN L,
SorDILLO JE, CAMARGO JR. CA, ET AL.
Peanut, milk, and wheat intake during pregnancy is
associated with reduced allergy and asthma in
children. J Allergy Clin Immunol.
2014;133(5):1373-82. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/24522094
FRAZIER AL, CAMARGO JR. CA,
MALSPEIS S, WILLETT WO, YOUNG MOC.
Prospective study of peripregnancy consumption of
peanuts or tree nuts by mothers and the risk of
peanut or tree nut allergy in their offspring. JAMA
Pediatr 2014;168(2):156-62. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/24366539
DESROCHES A, INFANTE-RIVARD c,
PARADIS L, PARADIS J, HADDAD E.
Peanut allergy: is maternal transmission of antigens
during pregnancy and breastfeeding a risk factor? J
Investig Allergol Clin Immunol 2010;20(4):289—
94, Available from:
https://www.ncbi.nIm.nih.gov/pubmed/20815306
SICHERER SH, Woob RA, STABLEIN D,
LINDBLAD R, BURKS AW, LIiu AH, ET AL.
Maternal consumption of peanut during pregnancy
is associated with peanut sensitization in atopic
infants. J Allergy Clin Immunol 2010;126(6):1191—

7. Auvailable from:
https://www.ncbi.nlm.nih.gov/pubmed/21035177
SAUSENTHALER 5, KOLETZKO 5,

ScHAAF B, LEHMANN |, BORTE M,
HERBARTH 0O, ET AL. Maternal diet during
pregnancy in relation to eczema and allergic
sensitization in the offspring at 2 y of age. Am J
Clin  Nutr 2007;85(2):530-7. Awvailable from:
https://www.ncbi.nlm.nih.gov/pubmed/17284754



https://www.ncbi.nlm.nih.gov/pubmed/26874366
https://www.ncbi.nlm.nih.gov/pubmed/24522094
https://www.ncbi.nlm.nih.gov/pubmed/24366539
https://www.ncbi.nlm.nih.gov/pubmed/20815306
https://www.ncbi.nlm.nih.gov/pubmed/21035177
https://www.ncbi.nlm.nih.gov/pubmed/17284754

109.

110.

111.

112.

113.

114.

115.

Loo EXL, ONG L, GoOH A, CHIA AR,
TEDOH OH, CoOLEGA MT, ET AL. Effect of
Maternal Dietary Patterns during Pregnancy on
Self-Reported Allergic Diseases in the First 3 Years
of Life: Results from the GUSTO Study. Int Arch
Allergy Immunol 2017;173(2):105-13. Available
from:
https://www.ncbi.nlm.nih.gov/pubmed/28654921
FURUHJELM O, WARSTEDT K, LARSSON
J, FREDRIKSSON M, BOTTCHER MF,
FALTH-MAGNUSSON K, ET aL. Fish oil
supplementation in pregnancy and lactation may
decrease the risk of infant allergy. Acta Paediatr
2009;98(9):1461-7. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/19489765
JIRAPINYO P, DENSUPSOONTORN N,
KANGWANPORNSIRI O, LIMLIKHIT T. Lower
prevalence of atopic dermatitis in breast-fed infants
whose allergic mothers restrict dairy products. J
Med Assoc Thai 2013;96(2):192-5. Available
from:
https://www.ncbi.nlm.nih.gov/pubmed/23936985
KOLETZKO S, NIGGEMANN B, ARATO A,
DIAs JA, HEUSCHKEL R, HusBY S, ET
AaL. Diagnostic approach and management of
cow’s-milk protein allergy in infants and children:
ESPGHAN Gl Committee practical guidelines. J
Pediatr Gastroenterol Nutr 2012;55(2):221-9.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/22569527
BERNI CANANI R, [»]] COsSTANZO M,
BEDOGNI G, AMOROSO A, COSENzA L,
DI ScALA G, ET AL. Extensively hydrolyzed
casein formula containing Lactobacillus rhamnosus
GG reduces the occurrence of other allergic
manifestations in children with cow’s milk allergy:
3-year randomized controlled trial. J Allergy Clin
Immunol 2017;139(6):1906-1913 e4. Available
from:
https://www.ncbi.nlm.nih.gov/pubmed/28043872
BERNI CANANI R, NOCERINO R, TERRIN
G, CorRuzzao A, CaoseNzA L, LEONE L,
et aL. Effect of Lactobacillus GG on tolerance
acquisition in infants with cow’s milk allergy: a
randomized trial. J Allergy Clin Immunol
2012;129(2):580-2, 582 el-5. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/22078573
BERNI CANANI R, SANGWAN N, STEFKA
AT, NOCERINO R, PAPARO L, AITORO R,
ET AL. Lactobacillus  rhamnosus  GG-
supplemented formula expands butyrate-producing
bacterial strains in food allergic infants. ISME J
2016;10(3):742-50. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/26394008

116.

117.

118.

119.

120.

121.

122.

123.

Dietary Management of Food Allergy

SAUSER J, NUTTEN S, pDE GROOT N,
PECQUET S, SiMON D, SiMON HU, ET
AL. Partially Hydrolyzed Whey Infant Formula;
Literature Review on Effects on Growth and the
Risk of Developing Atopic Dermatitis in Infants
from the General Population. Int Arch Allergy
Immunol. 2018;177(2):123-34. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/30001534

VON BERG A, KOLETzZKO S, GRUBL A,
FILIPIAK-PITTROFF B, WICHMANN HE,
BAuErR CP, ET aL. The effect of hydrolyzed
cow’s milk formula for allergy prevention in the
first year of life: the German Infant Nutritional
Intervention Study, a randomized double-blind trial.
J Allergy Clin Immunol 2003;111(3):533-40.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/12642834

VON BERG A, FILIPIAK-PITTROFF B,
KRAMER U, HOFFMANN B, LINK E,
BECKMANN G, ET AL. Allergies in high-risk
schoolchildren after early intervention with cow’s
milk protein hydrolysates: 10-year results from the
German Infant Nutritional Intervention (GINI)
study. J Allergy Clin Immunol 2013;131(6):1565—
73. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/23506844

ALEXANDER DD, CABANA MD. Partially
hydrolyzed 100% whey protein infant formula and
reduced risk of atopic dermatitis: a meta-analysis. J
Pediatr Gastroenterol Nutr 2010;50(4):422-30.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/20216095

SzAJEWSKA H, HorvaTH A. Meta-analysis
of the evidence for a partially hydrolyzed 100%
whey formula for the prevention of allergic
diseases. Curr Med Res Opin 2010;26(2):423-37.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/20001576

OsBORN DA, SINN J. Formulas containing
hydrolysed protein for prevention of allergy and
food intolerance in infants. Cochrane Database Syst
Rev. 2006;(4):CD003664. Available  from:
https://www.ncbi.nIm.nih.gov/pubmed/17054180

GoLbsSMITH AdJd, KoPLIN Jdd, Lowe Ad,
TANG ML, MATHESON MC, ROBINSON M,
eT aL. Formula and breast feeding in infant food
allergy: A population-based study. J Paediatr Child
Heal 2016;52(4):377-84.  Available from:
https://www.ncbi.nlm.nih.gov/pubmed/27145499

FioccHI A, BROZEK J, SCHUNEMANN H,
BAHNA SL, VON BERG A, BEYER K, ET
AL. World Allergy Organization (WAOQO) Diagnosis
and Rationale for Action against Cow’s Milk
Allergy (DRACMA) Guidelines. World Allergy
Organ J 2010;3(4):57-161. Awvailable from:
https://www.ncbi.nIm.nih.gov/pubmed/23268426

15


https://www.ncbi.nlm.nih.gov/pubmed/28654921
https://www.ncbi.nlm.nih.gov/pubmed/19489765
https://www.ncbi.nlm.nih.gov/pubmed/23936985
https://www.ncbi.nlm.nih.gov/pubmed/22569527
https://www.ncbi.nlm.nih.gov/pubmed/28043872
https://www.ncbi.nlm.nih.gov/pubmed/22078573
https://www.ncbi.nlm.nih.gov/pubmed/26394008
https://www.ncbi.nlm.nih.gov/pubmed/30001534
https://www.ncbi.nlm.nih.gov/pubmed/12642834
https://www.ncbi.nlm.nih.gov/pubmed/23506844
https://www.ncbi.nlm.nih.gov/pubmed/20216095
https://www.ncbi.nlm.nih.gov/pubmed/20001576
https://www.ncbi.nlm.nih.gov/pubmed/17054180
https://www.ncbi.nlm.nih.gov/pubmed/27145499
https://www.ncbi.nlm.nih.gov/pubmed/23268426

Ozyildirim and Ayhan

124.

125.

126.

127.

128.

129.

130.

131.

16

TZIFI F, GRAMMENIATIS V,
PAPADDPOULOS M. Soy- and rice-based
formula and infant allergic to cow’s milk. Endocr
Metab Immune Disord Drug Targets
2014;14(1):38-46. Available from:

https://www.ncbi.nIm.nih.gov/pubmed/24450453

FioDccHI A, RESTANI P, BERNARDINI R,
LUCARELLI S, LOMBARDI G, MAGAZZU G,
ET AL. A hydrolysed rice-based formula is
tolerated by children with cow’s milk allergy: a
multi-centre  study. Clin Exp  Allergy
2006;36(3):311-6. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/16499641

VANDENPLAS Y, DE GREEF E, HAUSER
B, PARADICE STupy G. Safety and tolerance
of a new extensively hydrolyzed rice protein-based
formula in the management of infants with cow’s
milk  protein  allergy. Eur J Pediatr
2014;173(9):1209-16. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/24723091

GREER FR, SICHERER SH, BURKS AW,
COMMITTEE ON N, SECTION aON A,
IMmmunNoLosy. The Effects of Early Nutritional
Interventions on the Development of Atopic
Disease in Infants and Children: The Role of
Maternal  Dietary  Restriction, Breastfeeding,
Hydrolyzed Formulas, and Timing of Introduction
of Allergenic Complementary Foods. Pediatrics
2019;143(4). Available from:
https://www.ncbi.nlm.nih.gov/pubmed/30886111

Du ToiT G, KATZ Y, SASIENI P, MESHER
D, MALEKI SJ, FISHER HR, ET AL. Early
consumption of peanuts in infancy is associated
with a low prevalence of peanut allergy. J Allergy
Clin Immunol [Internet]. 2008/11/13.
2008;122(5):984-91. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/19000582

Du ToiT G, RaoBerTs G, SAYRE PH,
BAHNSON HT, RADULOVIC S, SANTOS
AF, ET AL. Randomized trial of peanut
consumption in infants at risk for peanut allergy. N
Engl J Med 2015;372(9):803-13. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/25705822

JasepPH CL, DwWNBY DR, HAvVSTAD SL,
WOODCROFT Kd, WEGIENKA G,
MAcKECHNIE H, ET AL. Early complementary
feeding and risk of food sensitization in a birth
cohort. J Allergy Clin Immunol 2011;127(5):1203-
10 eb. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/21458850

BURGESS JA, DHARMAGE SGC, ALLEN K,
KoOPLIN J, GARCIA-LARSEN V, BoOYLE R,

ET AL. Age at introduction to complementary solid
food and food allergy and sensitization: A
systematic review and meta-analysis. Clin Exp
Allergy  2019;49(6):754-69. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/30861244

132.

133.

134.

135.

136.

137.

138.

139.

140.

IERODDIAKONOU D, GARCIA-LARSEN V,
LOGAN A, GROOME A, OCuUNHA S,

CHIVINGE J, ET aL. Timing of Allergenic Food
Introduction to the Infant Diet and Risk of Allergic
or Autoimmune Disease: A Systematic Review and

Meta-analysis. JAMA  2016;316(11):1181-92.
Auvailable from:
https://www.ncbi.nlm.nih.gov/pubmed/27654604

FLEISCHER DM, SICHERER 5,
GREENHAWT M, CAMPBELL D, CHAN E,

MuURARDO A, ET aL. Consensus communication
on early peanut introduction and the prevention of
peanut allergy in high-risk infants. J Allergy Clin
Immunol. 2015;Aug;136(2):258-61.

NATSUME O, KABASHIMA S, NAKAZATO
Jd, YAMAMDTD-HANADA K, NARITA M,
KoNDbo M, ET AL. Two-step egg introduction
for prevention of egg allergy in high-risk infants
with eczema (PETIT): a randomised, double-blind,
placebo-controlled trial. Lancet
2017;389(10066):276-86. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/27939035
PALMER DdJ, SuULLIVAN TR, GoLbp MS,
PRESCOTT SL, MAKRIDES M. Randomized
controlled trial of early regular egg intake to
prevent egg allergy. J Allergy Clin Immunol
2017;139(5):1600-1607 e2. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/27554812
BELLACH J, ScHWARZ V, AHRENS B,
TRENDELENBURG V, AKSUNGER 0, KALB
B, ET AL. Randomized placebo-controlled trial of
hen’s egg consumption for primary prevention in
infants. J Allergy Clin  Immunol. 2017
May;139(5):1591-1599.e2.

AL-SAUD B, SIGURDARDATTIR ST. Early
introduction of egg and the development of egg
allergy in children: A systematic review and meta-

analysis. Int Arch Allergy Immunol. 2018;
177(4):350-9.
KATZ Y, RAJUAN N, GOLDBERG MR,

EISENBERG E, HEYMAN E, COHEN A, ET
AL. Early exposure to cow’s milk protein is
protective against IgE-mediated cow’s milk protein
allergy. J Allergy Clin Immunol 2010;126(1):77-82
el. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/20541249
FEWTRELL M, BRONSKY J, CamMPOY C,
DOMELLOF M, EMBLETON N, FIDLER MiIs
N, eT AL. Complementary Feeding: A Position
Paper by the European Society for Paediatric
Gastroenterology, Hepatology, and Nutrition
(ESPGHAN) Committee on Nutrition. J Pediatr
Gastroenterol Nutr 2017;64(1):119-32. Available
from:
https://www.ncbi.nlm.nih.gov/pubmed/28027215
RoODUIT G, FREI R, DEPNER M, ScHAUB
B, Loss G, GENUNEIT J, ET AL. Increased
food diversity in the first year of life is inversely
associated with allergic diseases. J Allergy Clin
Immunol 2014;133(4):1056-64. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/24508301



https://www.ncbi.nlm.nih.gov/pubmed/24450453
https://www.ncbi.nlm.nih.gov/pubmed/16499641
https://www.ncbi.nlm.nih.gov/pubmed/24723091
https://www.ncbi.nlm.nih.gov/pubmed/30886111
https://www.ncbi.nlm.nih.gov/pubmed/19000582
https://www.ncbi.nlm.nih.gov/pubmed/25705822
https://www.ncbi.nlm.nih.gov/pubmed/21458850
https://www.ncbi.nlm.nih.gov/pubmed/30861244
https://www.ncbi.nlm.nih.gov/pubmed/27654604
https://www.ncbi.nlm.nih.gov/pubmed/27939035
https://www.ncbi.nlm.nih.gov/pubmed/27554812
https://www.ncbi.nlm.nih.gov/pubmed/20541249
https://www.ncbi.nlm.nih.gov/pubmed/28027215
https://www.ncbi.nlm.nih.gov/pubmed/24508301

141.

142.

143.

144,

145.

146.

RopuiT G, FREI R, Loss G, BUcHELE G,
WEBER J, DEPNER M, ET AL. Development
of atopic dermatitis according to age of onset and
association with early-life exposures. J Allergy Clin
Immunol 2012;130(1):130-6 5. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/22521248
BARTNIKAS LM, SHEEHAN WdJ, LARABEE
KS, PETTY G, SCHNEIDER LG,
PHIPATANAKUL W. Ovomucoid is not superior
to egg white testing in predicting tolerance to baked
egg. J Allergy Clin Immunol Pr 2013;1(4):354-60.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/24013255
BUELOW Bd, LEE c, ZAFRA HT,
DASGUPTA M, HOFFMANN RG, VASUDEV
M. Egg baked in product open oral food challenges
are safe in selected egg-allergic patients. Allergy
Rhinol (Providence) 2014;5(2):110-2. Available
from:
https://www.ncbi.nlm.nih.gov/pubmed/25198996
TurRNER PJ, KuMAR K, Fox AT. Skin
testing with raw egg does not predict tolerance to
baked egg in egg-allergic children. Pediatr Allergy
Immunol 2014;25(7):657-61. Available from;
https://www.ncbi.nlm.nih.gov/pubmed/25298203
TURNER PJ, MEHR S, JosHI P, TAN J,
WoONG M, Kakakios A, ET AL. Safety of
food challenges to extensively heated egg in egg-
allergic children: a prospective cohort study.
Pediatr ~ Allergy Immunol 2013;24(5):450-5.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/23773122
BARTNIKAS LM, SHEEHAN WJ, HOFFMAN
EB, PERMAUL P, DIOUN AF,
FRIEDLANDER J, ET AL. Predicting food
challenge outcomes for baked milk: role of specific
IgE and skin prick testing. Ann Allergy Asthma
Immunol. 2012;109(5):309-313 el. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/23062384

147.

148.

149.

150.

151.

Dietary Management of Food Allergy

CAUBET JC, NOWAK-WEGRZYN A,
MaosHIER E, GopbBoLD J, WANG J,
sampsoN HA. Utility of casein-specific IgE
levels in predicting reactivity to baked milk. J
Allergy Clin  Immunol 2013;131(1):222-4.
Available from:
https://www.ncbi.nIm.nih.gov/pubmed/22921870

KiM JS, NOWAK-WEGRZYN A, SICHERER
SH, NODONE S, MosHIER EL, SAMPSON
HA. Dietary baked milk accelerates the resolution
of cow’s milk allergy in children. J Allergy Clin
Immunol 2011;128(1):125-131 e2. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/21601913
MEHR S, TURNER PdJ, JOosHI P, WONG M,
cameBeLL DE. Safety and clinical predictors of
reacting to extensively heated cow’s milk challenge
in cow’s milk-allergic children. Ann Allergy
Asthma Immunol 2014;113(4):425-9. Available
from:
https://www.ncbi.nlm.nih.gov/pubmed/25065571
SHANDILYA UK, KAPILA R, HAR RM,
KaPIiLA S, KaNsaL VK. Effect of thermal
processing of cow and buffalo milk on the
allergenic response to caseins and whey proteins in
mice. J Sci Food Agric 2013;93(9):2287-92.
Available from:
https://www.ncbi.nlm.nih.gov/pubmed/23436735
Liu X, FENG BS, KoNG X, Xu H, LI X,
YANG PO, Food-cooking processes
modulate allergenic properties of hen’s egg white
proteins. Int Arch Allergy Immunol
2013;160(2):134-42. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/23018383

ET AL.

17


https://www.ncbi.nlm.nih.gov/pubmed/22521248
https://www.ncbi.nlm.nih.gov/pubmed/24013255
https://www.ncbi.nlm.nih.gov/pubmed/25198996
https://www.ncbi.nlm.nih.gov/pubmed/25298203
https://www.ncbi.nlm.nih.gov/pubmed/23773122
https://www.ncbi.nlm.nih.gov/pubmed/22921870
https://www.ncbi.nlm.nih.gov/pubmed/21601913
https://www.ncbi.nlm.nih.gov/pubmed/25065571
https://www.ncbi.nlm.nih.gov/pubmed/23436735

