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Abstract

Asthma is a multifactorial disease. The increasing incidence of
asthma in the last 6 decades may be related to the changes in
population dietary habits with eating fewer fruits and
vegetables and more processed foods. Diet plays an important
role in the pathogenesis of asthma. Poor nutrition could also
increase the likelihood of having asthma symptoms.
Inadequate maternal nutrition during pregnancy could
adversely impact childhood respiratory health, particularly
during critical periods of embryonic and fetal growth and could
increase the risks of asthma, chronic obstructive airway
disease, and impaired lung functions. There are some
controversies about the protective effect of breastfeeding on
asthma. The effect of breastfeeding on asthma is influenced by
different factors including duration of breastfeeding, the age of
the child; hereditary factors as presence or absence of
maternal asthma and atopy in the child, and environmental
factors as exposure to tobacco smocking. With the new
advancement of infant formula, as in partially or extensively
hydrolyzed cow’s milk formula, the incidence of wheezing was
significantly decreased than in infants fed with regular cow’s
milk. The effect of bottle feeding is not only related to the milk
but it could be also related to the plastic products used in the
feeding bottles. Early or delayed weaning may be associated
with increased risk of asthma and should not be started before
17 wk or delayed beyond 26 wk of age. Food allergy not only
increases the incidence of childhood asthma, but also
increases risk of asthma mortality and morbidity. However, the
relationship between diet and asthma remains uncertain and
needs further investigational studies.
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Introduction
The increasing incidence of asthma in the last 6 decades may be

related to changes in population dietary habits with eating fewer and
fewer fruits and vegetables and more processed foods. Poor nutrition
could also increase the likelihood of having asthma symptoms. High
calories diet increases the incidence of obesity and hence may increase
the severity of asthma symptoms. However, the relationship between
diet and asthma remains uncertain, a possible mechanism by which
these dietary changes may affect asthma includes airway inflammation
[1]. As the diet has been linked to the development of the fetus and
child; nutrition can affect the possibility of developing asthma in all
stages of life even before and during conception. According to fetal
programming theory or Barker hypothesis; suboptimal fetal nutrition,
due to maternal obesity or underweight, insufficient dietary intake, or

placental dysfunction might affect fetal growth and lung development
together with long term physiologic or metabolic changes [2]. Bottle-
fed infants are more liable to develop asthma and bronchitis more
often than their breast-fed counterparts. In this article, the effects of
diets on the predisposition to asthma as well as the protective role of
the diet against asthma will be discussed.

Maternal Diet
Asthma, like other common diseases, has at least a part of its origin

early in life. Maternal nutrition during pregnancy could affect the
intrauterine environment and the quality of the substrates necessary
for many important processes including lung maturation and
development of the immune system and consequently the fetal growth.
As a result, inadequate maternal nutrition during pregnancy could
adversely impact childhood respiratory health, particularly during
critical periods of embryonic and fetal growth [3]. Maternal
macronutrients deficiency may be associated with low birth weight
which could increase the risks of asthma, chronic obstructive airway
disease, and impaired lung functions in adults, as well as increases the
risks of respiratory symptoms in early childhood [4]. Maternal
malnutrition could also encourage neonatal T-helper (Th)-cell
responses to allergens being with more shifts toward Th2-cell
responses, increasing the risk of asthma and allergic diseases in
childhood [5]. The fetus immune system has the ability to respond to
the in utero allergens exposure from 22 weeks of gestation with
thymus organogenesis and T cell development in the thymus. Prenatal
stress challenges including maternal malnutrition or allergen exposure
could alter fetal immune system and may contribute to the
etiopathogenesis of asthma [6]. The ability of the fetus to mount an
immune response to food allergens stimulated some physicians to try
to decrease the risk of developing food allergy and other atopic
conditions by restricting the diet of pregnant mothers [7].

Thus allergenic food intake by the pregnant mothers could increase
the risk of sensitization in the fetus and subsequent allergic diseases
including asthma [8]. Many studies have explored the effects of certain
nutrients or dietary supplements consumed by pregnant women on
the possibility of development of asthma in their offspring. Some
studies showed that pregnant mothers consuming less nuts or nut
products or intake of more fish, apples, anti-oxidants, omega-3 poly-
unsaturated fatty acids and vitamin D may have less risk of wheezing
or asthma in children [9].

Lower maternal intake of micronutrients such as iron, folate,
vitamin B12, vitamin E or vitamin D during pregnancy may induce
fetal epigenetic changes that could influence gene expression and
airway epithelial cell signalling with a higher incidence of asthma and
wheeze in the offspring children. Low dietary antioxidant intake is an
important factor in rising asthma prevalence. It reduces the natural
antioxidant defence capacity of the fetal lungs and decreases the ability
of antioxidants to act on fetal development of the airways and/or on
the first interaction between an allergen and the immune system [10].
Prenatal antioxidant supplementation might influence fetal lung
growth and development and reduce infant respiratory morbidity.
High maternal intake of antioxidants during pregnancy is
controversial. Study done by Greenough et al. [11] showed that high-
dose antenatal vitamin C and E supplementation did not improve
infant respiratory outcome and was associated with increased
healthcare utilisation and cost of care. On the other hand, study done
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by Miyake et al. [12] showed that higher maternal vitamin E 
consumption during pregnancy was significantly inversely related to 
the risk of infantile wheeze, but not eczema. Vitamin E increases the 
activity of COX-2 and the production of prostaglandin E-2 (PGE-2) by 
macrophages which promotes the differentiation of T cells to Th-2 
lymphocytes which increase the activity of T cells [13].

Maternal anaemia, is an important parameter that could indicate 
overall maternal malnutrition. Gestational anaemia could be 
associated with either recurrent wheeze in first year of life, wheeze by 3 
years of age or development of asthma at 6 years of age. There is an 
inverse relationship between cord iron levels and early childhood 
wheezing. Because fetal iron stores during pregnancy typically last 
only through the first 6 months of life; it is expected that maternal 
anaemia is mostly associated with early life respiratory outcomes 
(particularly 1st year of life) [14]. Maternal iron deficiency anaemia 
may be associated with other maternal micronutrients and vitamins 
deficiency including: selenium, zinc, vitamin D, vitamin C, vitamin E 
and folic acid. These deficiencies may lead to impaired fetal body, lung 
and airway growth and subsequently lead to an increased risk of 
asthma in childhood and development of increased infant 
susceptibility to respiratory disease [3].

Increased prevalence of allergic asthma in humans may in part be 
related to increased perinatal dietary supplementation with methyl 
donors such as folic acid. Some studies in mouse models showed that 
excess amount of dietary methyl donors could alter promoter DNA 
methylation, induce hypermethylation with suppression of regulatory 
genes in lung tissue, reduce the expression of key genes that regulate 
adaptive immunity, and enhance the severity of allergic airway disease 
[15]. However; a more recent study showed that higher serum folate 
levels are associated with lower total IgE levels and a lower risk of 
allergic sensitization and wheeze in children 2 years and older. Future 
studies are needed to define the temporal relationships among serum 
folate levels and allergy and asthma and to determine whether these 
associations, if causal, are mediated by epigenetic changes or by other 
mechanisms [16].

Increased maternal consumption of calcium and total dairy 
products, milk, and cheese during pregnancy significantly decrease the 
risk of wheeze in infants aged 16–24 months. The effects of these dairy 
products are mainly due to the calcium and Vitamin D content. 
Higher vitamin D intake during pregnancy may have a protective 
effect against childhood wheeze and eczema. The efficacy of vitamin D 
in reducing the risk of wheezing is a dose dependant. Children whose 
mother had consumed daily 4.309 mg or more of vitamin D during 
pregnancy had a significantly reduced risk of wheeze and eczema, 
suggesting a threshold effect rather than a monotonic trend [17]. The 
dietary calcium is the major source of the calcium present in the body 
fluids, whether in blood, in interstitial spaces or within the cell cytosol 
or organelles. Calcium is important for the development and 
maturation of lymphocytes. It is important for signalling activation 
cascades and (CD)83 differentiation and responsiveness to Toll-like 
receptor, B-cell receptor and cytokine receptor signals. So, higher 
maternal calcium intake during pregnancy might down regulate the 
calcium-sensing mechanism on B cells, resulting in a decreased risk of 
allergic disorders in the offspring [18, 19]. Some studies showed that 
low levels of zinc in the diet of pregnant women could increase the 
likelihood that their children would develop wheezing and asthma in 
childhood [20,21].

A recent study by Maslova etal. [22] showed that increase maternal 
intake of peanuts and tree nuts during pregnancy was inversely

associated with asthma in children at 18 months of age. They 
suggested that women should not decrease peanut and tree nut intake 
during pregnancy. Consumption of peanuts and tree nuts during 
pregnancy might even decrease the risk of allergic disease 
development in children [22]. In another recent study in Finland, low 
maternal consumption of leafy vegetables, malaceous fruits, and 
chocolate were positively associated with the risk of wheeze in 
children. They also found that high maternal consumption of fruit and 
berry juices was positively associated with the risk of allergic rhinitis in 
children. However; they found no associations between maternal food 
consumption and asthma [23]. Higher maternal intake of alpha-
linolenic acid and docosahexaenoic acid during pregnancy may reduce 
the risk of infantile wheeze. However, maternal intake of n-6 
polyunsaturated fatty acids, especially linoleic acid, during pregnancy 
may increase the risk of childhood eczema [24]. The intake of fish 
during pregnancy has controversial preventive effects against the 
development of childhood asthma and allergic disease. However, 
definite effects of maternal diet during pregnancy on development of 
offspring asthma still need more studies.

Breastfeeding
There is no doubt that breastfeeding is the most favourable 

nutrition for infants. Exclusive breastfeeding is preferable up to the age 
of 6 months. Breastfeeding has many nutritional, growth, and 
immunological benefits during a critical period of the infant's life 
when its own immune system is immature. Breastfeeding may also 
reduce the risk of certain chronic childhood disorders including 
asthma. However, there are some controversies about the protective 
effect of breastfeeding on asthma. Most of the studies concerned about 
the role of breastfeeding in protection against asthma were 
observational because randomised controlled trials (RCTs) are 
impossible with breastfeeding. These observational studies were 
subjected to several confounding factors and biases because of the 
multi-factorial nature of asthma, and because of the recall bias in 
recording feeding practices retrospectively. Another bias in 
observational studies is that the mothers of high-risk infants may be 
more inclined to breastfeeding than those of low-risk infants [25].

Fredriksson et al. [26] showed that the lowest prevalence of asthma 
was found in children who were breastfed from four to six months. 
They showed U-shaped rather than a linear relation between the 
duration of breastfeeding and the risk of asthma and chronic 
respiratory symptoms. They found that the lowest risk with 
breastfeeding was from four to nine months for asthma and seven to 
nine months for persistent wheezing, cough and phlegm. They also 
showed that optimal breastfeeding duration was 4 to 6 months. 
Breastfeeding less than 4 months increases the risk of asthma and 
chronic respiratory symptoms while prolonged breastfeeding was also 
associated with an increased risk of the studied outcomes. A previous 
study done by Oddy et al. [27] showed that exclusive breastfeeding for 
at least 4 months was associated with a significant reduction in the risk 
of asthma and atopy at age 6 years and with a significant delay in the 
age at onset of wheezing and asthma being diagnosed by a doctor. 
Another cohort study done by Elliott et al. [28] agreed that 
breastfeeding had a modest protective effect against wheeze and 
asthma in early childhood but this effect lasts only till the sixth year of 
life. On the other hand; Kramer et al. [29] assessed whether exclusive 
and prolonged breastfeeding reduces the risk of asthma and allergy at 
6 years of age. They found no significant difference in allergy and 
asthma symptoms reported by parents or the results of allergy skin

Citation: Al-Biltagi M (2014) Diet and Childhood Asthma. Prensa Med Argent 100:3.

Volume 100 • Issue 3 • 1000128 • Page 2 of 7 •

http://dx.doi.org/10.4172/lpma.1000128


prick tests among the group with exclusive breastfeeding and the
group without strict prolonged exclusive breastfeeding. Their results
did not support a protective effect of prolonged and exclusive
breastfeeding on asthma or allergy.

The effect of breastfeeding on asthma is influenced by different
factors. Gdalevich et al. [30] showed in their meta-analysis; the
evidence of hereditary factors on protective effect of breastfeeding
against asthma. They showed a protective effect of 3 months of
exclusive breastfeeding only in children of atopic parents, whereas
there was no effect in children of non-atopic parents. Kull et al. [31]
showed that at the age of 4 years, children who had been exclusively
breastfed for four months or more exhibited a reduced risk of asthma
compared with children breastfed for less than four months. On
contrary to Gdalebich study; Kull et al. [31] found that the beneficial
effects of breastfeeding were more pronounced in children who did
not have a parent with atopic disease than in those with an atopic
parent.

The relationship between breastfeeding and asthma or recurrent
wheeze varies with the age of the child and the presence or absence of
maternal asthma and atopy in the child. Wright et al. [32] found that
while associated with protection against recurrent wheeze early in life;
breastfeeding was associated with an increased risk of asthma and
recurrent wheeze beginning at the age of 6 years, but only for atopic
children with asthmatic mothers. Exposures to environmental factors
could also modify the relation between breastfeeding and asthma.
Study done by Nafstad et al. [33] showed that the effects of exposure to
environmental tobacco smoke (ETS) on the risk of asthma were
stronger among children who were breastfed less than 6 months
compared those breastfed 6 months or longer. Chulada et al. [34]
showed also that breastfeeding might reduce the prevalence of asthma
and recurrent wheezing in children exposed to environmental tobacco
smoke, but not in unexposed children.

There are different theories to explain the preventive effect of
breastfeeding against asthma. Breast milk contains traces of food
proteins consumed by the mother that could promote tolerance to
these foods. Breastfeeding may stimulate the early induction of an oral
tolerance capacity in human neonates and may thereby prevent some
forms of food allergy in the pediatric population [35]. Some factors
present in the breastmilk may have the ability to modulate mucosal
immune processes including a variety of maternal leukocytes
(macrophages, Neutrophils, nd lymphocytes), cytokines and
chemokines including IL-1 β, IL-4, IL-5, IL-6, IL-8, IL-10, IL-12, IL-13,
TNFα, TGF {transforming growth factor}β, INFγ, and granulocyte-
colony stimulating factor, monocytes chemotactic protein 1), Ig A,
factors that promote gut maturation, oligosaccharides, nucleotides and
that control the growth of intestinal microbiota and long-chain
polyunsaturated fatty acids [36]. Breastfeeding, through its selective
action on intestinal microbiota colonization and growth, can induce
specific T cell responses and modulates substrates oxidation and
consumption, which has a major impact on the development of
immune functions and oral tolerance [37]. Other factors present in
breastmilk like milk peptides may be able to down regulate neonatal
immune activity, suggesting that they may promote neonatal immune
competence [38].

Bottle Feeding
Artificial feedings were used since ancient times dating back to 2000

BC. However, it was not until the Industrial Revolution that a refined,

hygienic feeding bottle became available [39]. Hide and Guyer et al. 
[40]; showed that bottle-fed infants developed asthma and bronchitis 
more often than their breast-fed counterparts [40]. However, with 
the new advancement of infant formula, the partially or extensively 
hydrolyzed cow’s milk formula significantly decreased the incidence 
of wheezing than in infants fed with regular cow’s milk [41]. 
However, there was no preventive effect of any of these formulas 
on the cumulative incidence of asthma at the age of 6 years [42]. 
More studies are needed to investigate presence of any beneficial 
role of the hydrolyzed formulas on the incidence of asthma in 
later life. Bedtime bottle feeding may be a risk factor for 
relapse of respiratory diseases, including asthma because of 
increasing the gastroesophageal reflux or microaspiration, which 
could aggravate the respiratory symptoms. Discontinuation of 
bedtime bottle feeding may alleviate respiratory symptoms in 
infants with chronic respiratory symptoms including asthma [43]. 
The effect of bottle feeding is not only related to the milk but it could 
be also related to the plastic products used in the feeding bottles. There 
is a possibility that any harmful chemicals emitted from pacifiers or 
feeding bottles could be the causal factor associated with asthma in 
children using bottle feeding [44]. Longer period of use of feeding 
bottles may indicate a higher risk of asthma among preschool children. 
However, the specific underlying mechanism of feeding bottles 
usage to cause asthma and other health outcomes warrants future 
investigation [45].

Weaning
Weaning means introduction of foods other than milk for the 

nursing infants with gradual transition from a milk-based diet to a diet 
based on solid foods. The practice of weaning had been changed over 
the last 50 years. The time of starting weaning had been changed from 
the age of 4 month on the 1960s to the age of 6 months by the late 
1990s due to the recommendation of extension of exclusive 
breastfeeding till the age of 6 months. Nowadays; there is a rising 
concern that the recommended exclusive breastfeeding and delayed 
complementary foods till the age of 6 months may increase, rather 
than decrease, the risk of immune and allergic disorders including 
asthma. Early and regular exposure to protein during the critical early 
window of development which is between 4 and 6 month of live; could 
induce food allergen tolerance [46]. Nwaru et al. [47] showed that late 
introduction of solid foods was associated with increased risk of 
allergic sensitization to food and inhalant allergens. They reported that 
late introductions of oats and eggs were associated with sensitization 
to food allergens while late introduction of potatoes and fish was 
significantly associated with sensitization to any inhalant allergen. It is 
quite noted that breastfed babies have a delayed weaning than infants 
who are formula-fed [48].

Other factor that could play a protective role against allergy is the 
infant gut colonization. Early infant feeding has a major effect on the 
milieu and establishment of the gut microbiota. The intestinal 
microbial flora can be an important postnatal regulator of the Th1 and 
Th2 balance and have an essential role in the maintenance of oral 
immune tolerance by inhibition of potential lymphocyte reactivity 
[49]. Another explanation of the protective effect of early weaning is 
by the hypothesis which suggests that early cutaneous exposure to 
food protein through a disrupted skin barrier could result into allergic 
sensitization while early oral exposure of food allergen could induce 
tolerance [50]. However, early food introduction is not automatically 
better, since mature immune regulation may require time. Lima et al.
[51] showed that early weaning was associated with wheezing
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regardless of a history of asthma or atopy in the family.
Complementary feeding should not be started before 17 wk and not
later than 26 wk [52]. Further investigational studies are still needed
before changing the established recommendation of delayed weaning.

Food Allergy
Food allergy is a potentially severe immune response to a food or

food additive which may be transient or lifelong. The increased
prevalence of food allergy is associated with increased prevalence of
atopic conditions such as asthma. The prevalence of atopic diseases
including asthma in children with food allergy is about 2-4 times more
than in children without food allergy. Asthma may also present with
other lower respiratory symptoms among these children. The
pulmonary function tests in children with food allergy even when
being normal; may be associated with significantly increased frequency
of positive responses on methacholine challenge [53,54]. At the same
time, there is also increased prevalence of food allergies among
asthmatic children [55]. Infants with egg allergy are more liable for
development of respiratory allergic symptoms and aeroallergen
sensitization by the age of 4 years. However, allergy to cow’s milk
doesn’t significantly increase the incidence of asthma [56].

Food allergy not only increases the incidence of childhood asthma,
but also increases risk of asthma mortality and morbidity. Milk and
peanut allergy were found to be significantly associated with increased
number of asthma hospitalization. On the other hand; there is no
increase in asthma morbidity in asthmatic children with associated egg
or fish allergy [57]. The more the number of allergenic foods, the more
is the frequency and the severity of the associated asthma and the
children need for more courses of systemic steroids [58]. Wang et al.
[59] found that about 45% of patients had evidence of sensitization by
presence of food-specific Ig E to at least 1 food and about 19% had Ig E
levels equal to or more than 50% positive predictive value for clinical
reactivity to at least 1 food, with 4% of patients having levels > 95%
positive predictive value for food allergy. They also found higher rate
of hospitalization among asthmatic children with food sensitivity with
more need for steroid medications. On the other hand, asthma is
considered a risk factor for fatal or near fatal anaphylaxis to foods [60].

Obesity
Not only food allergy is associated with increased risk of asthma,

but wrong feeding habits also may be another risk factor. Obese
children are at increased risk for developing asthma because of the
associated airway smooth muscle dysfunction from thoracic
restriction, the obesity-related circulating inflammation priming the
lung, and the obesity-related co-morbidities mediating asthma
symptom development. Obesity in children with asthma appears to be
associated with greater airflow obstruction and a mildly diminished
response to inhaled corticosteroids. Abnormal feeding habits are
common in obese children including feeding disinhibition, greater
fast-food and saturated fat consumption, and a diet with lower
nutritional content. Reduced fruits, vegetables, and fish, and increased
saturated fats, burgers, and fast food appear to increase the risk for
asthma [61-63].

Children Diet: Antioxidants
There are controversial data about the role of dietary antioxidants

in asthma. Many studies were in favour of the beneficial role of
consumption of antioxidant rich foods in prevention of asthma. Rubin

et al. [64] investigated the relationship of serum vitamin E, beta-
carotene, vitamin C, and selenium to childhood asthma. Serum
vitamin E had little or no association with the prevalence of asthma.
Both serum β-carotene and vitamin C were significantly associated
with a lower risk of prevalent asthma. Selenium was inversely
associated with asthma, with evidence of a stronger association among
youth exposed to cigarette smoke. Kalayci et al. [65] showed that
antioxidant vitamins; alpha tocopherol, beta carotene, and ascorbic
acid were decreased in sera of asthmatic patients even during the
asymptomatic periods of the disease, and that decrease is not totally
dependent on the increased oxidative stress as reflected by lipid
peroxidation products. van Oeffelen et al. [66] studied the influence of
serum micronutrient concentrations on childhood asthma. They
found that children with higher serum magnesium concentrations are
less likely to have asthma. They found also that the associations
between serum vitamin D concentrations and asthma were age-
dependent. Al-Biltagi et al. [67] found that asthmatic children who
received L-Carnitine supplementation showed significant statistical
improvement of children Asthma Control Test (C-ACT) as well as
their pulmonary functions. Flavonoids are a group of protective
antioxidants participation in cell signaling pathways, and decreasing
inflammation that could improve lung functions and play an
antioxidant protective role against asthma. Pycnogenol (water-soluble
bioflavonoids) showed to be effective as an adjunct in the management
of mild-to-moderate childhood asthma [68].

Magnesium has a modulatory effect on the contractility of smooth
muscles and hence has a bronchodilator effect which enable
magnesium to be a rescue medication in case of asthma exacerbation
emergencies. Low magnesium intake has been correlated with
decreased lung function in children. Rosenlund et al. [70,71] showed
inverse association between magnesium intake and asthma with
protective effect of magnesium intake on childhood asthma [69].
However, other clinical trials showed that magnesium
supplementation (given with vitamin C) did not show any clinical
benefit on lung functions, symptoms, or on the ability to decrease
steroid dose in asthmatics. However, a meta-analysis done by Gao et
al. [73] showed that higher dietary intake of antioxidants was not
associated with a lower risk of having asthma [72]. Also, a multicentre
case-control study in Europe did not support a role for selenium in
protection against asthma due to presence of two contrasting actions,
one as anti oxidant decreasing the oxidant stress in asthma and
another opposing action by up regulating T helper 2 responses that
drive allergic asthma.

Children Diet: Vitamin D
Vitamin D is both a nutrient and a hormone that is available in

foods mostly from animal sources like oily fish and fish liver oil, egg
yolk, and offal. The body can form it by the effect of skin exposure to
the sun. Vitamin D works as a pleiotrophic mediator that contributes
to pulmonary health. It modulates the expression of many genes in
bronchial smooth muscle cells, including genes previously implicated
in asthma predisposition and pathogenesis. It may play an important
role in pulmonary health by inhibiting inflammation, in part through
maintaining regulatory T cells, and direct induction of innate
antimicrobial mechanisms. It also may reverse steroid-resistance in
asthmatics through induction of IL-10 secreting T-regulatory cells
[74]. Vitamin D status may play a role in preventing asthma
exacerbations. Vitamin D insufficiency is common in children with
mild to moderate persistent asthma, and is associated with higher
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incidence of severe asthma exacerbation, worse lung functions, airway
inflammation, and remodelling [75]. Improving vitamin D status
holds promise in primary prevention of asthma, in decreasing
exacerbations of disease, and in treating steroid resistance. Circulating
serum vitamin D levels (25-hydroxyvitamin D3) were measured from
stored samples and subjects with higher vitamin D levels had higher
Forced Expiratory Volume in 1 second (FEV1) and forced vital
capacity (FVC) values.

Some studies showed that vitamin D serum levels may be used as a
marker of asthma control. Chinellato et al. [76] found a significant
positive correlation between FVC percent of predicted and serum
25(OH)D. However, the appropriate level of circulating vitamin D for
optimal immune functioning remains unclear [77,78]. The effect of
vitamin D supplement of prevention of allergic diseases may be
modified by the timing of Vitamin D intake. A birth cohort Finnish
study showed that regular vitamin D supplementation during the first
year could marginally significantly increase the risk of asthma at age
31 yrs [79]. Another theory of "paradox of vitamin D" suggest that
either an excess (resulting from supplementation) or a deficiency (due
to low solar exposure and the inability to compensate with diet) of
vitamin D have been associated with an increased risk of asthma and
allergies in Western countries [80].

Conclusion
Asthma is a multifactorial disease. Diet plays an important role in

the pathogenesis of asthma. Maternal diet during pregnancy,
breastfeeding, bottle feeding, timing of weaning, and the food allergy
as well as the dietary pattern could affect the possibility of developing
asthma. However, the relationship between diet and asthma remains
uncertain and needs further investigational studies.

References
1. Tabak C, Wijga AH, de Meer G, Janssen NA, Brunekreef B, et al.

(2006) Diet and asthma in Dutch school children (ISAAC-2).
Thorax 61: 1048-1053.

2. Barker DJ, Osmond C, Golding J, Kuh D, Wadsworth ME (1989)
Growth in utero, blood pressure in childhood and adult life, and
mortality from cardiovascular disease. BMJ 298: 564-567.

3. Triche EW, Lundsberg LS, Wickner PG, Belanger K, Leaderer BP,
et al. (2011) Association of maternal anemia with increased wheeze
and asthma in children. Ann Allergy Asthma Immunol 106: 131–
139.

4. Duijts L (2012) Fetal and infant origins of asthma. Eur J Epidemiol
27: 5-14.

5. Devereux G (2006) The increase in the prevalence of asthma and
allergy: food for thought. Nat Rev Immunol 6: 869-874.

6. Jones AC, Miles EA, Warner JO, Colwell BM, Bryant TN, et al.
(1996) Fetal peripheral blood mononuclear cell proliferative
responses to mitogenic and allergenic stimuli during gestation.
Pediatr Allergy Immunol 7:109–116.

7. Kewalramani A, Bollinger ME (2010) The impact of food allergy
on asthma. J Asthma Allergy 3: 65-74.

8. Salvatore S, Keymolen K, Hauser B, Vandenplas Y (2005)
Intervention during pregnancy and allergic disease in the
offspring. Pediatr Allergy Immunol 16: 558-566.

9. Willers SM, Wijga AH, Brunekreef B, Kerkhof M, Gerritsen J, et al.
(2008) Maternal food consumption during pregnancy and the

longitudinal development of childhood asthma. Am J Respir Crit
Care Med 178: 124-131.

10. Arvaniti F, Priftis KN, Panagiotakos DB (2010) Dietary habits and
asthma: a review. Allergy Asthma Proc 31: e1-10.

11. Greenough A, Shaheen SO, Shennan A, Seed PT, Poston L (2010)
Respiratory outcomes in early childhood following antenatal
vitamin C and E supplementation. Thorax 65: 998-1003.

12. Miyake Y, Sasaki S, Tanaka K, Hirota Y (2010) Consumption of
vegetables, fruit, and antioxidants during pregnancy and wheeze
and eczema in infants. Allergy 65: 758-765.

13. Litonjua AA, Rifas-Shiman SL, Ly NP, Tantisira KG, Rich-
Edwards JW, et al. (2006) Maternal antioxidant intake in
pregnancy and wheezing illnesses in children at 2 y of age. Am J
Clin Nutr 84: 903-911.

14. Hay G, Refsum H, Whitelaw A, Melbye EL, Haug E, et al. (2007)
Predictors of serum ferritin and serum soluble transferrin receptor
in newborns and their associations with iron status during the first
2 y of life. Am J Clin Nutr 86: 64-73.

15. Hollingsworth JW, Maruoka S, Boon K, Garantziotis S, Li Z, et al.
(2008) In utero supplementation with methyl donors enhances
allergic airway disease in mice. J Clin Invest 118: 3462–3469.

16. Matsui EC, Matsui W (2009) Higher serum folate levels are
associated with a lower risk of atopy and wheeze. J Allergy Clin
Immunol 123: 1253-1259.

17. Miyake Y, Sasaki S, Tanaka K, Hirota Y (2010) Dairy food, calcium
and vitamin D intake in pregnancy, and wheeze and eczema in
infants. Eur Respir J 35: 1228-1234.

18. Vig M, Kinet JP (2009) Calcium signaling in immune cells. Nat
Immunol 10: 21-27.

19. Hammond CM, White D, Tomic J, Shi Y, Spaner DE (2007)
Extracellular calcium sensing promotes human B-cell activation
and function. Blood 110: 3985-3995.

20. Warner JA, Jones CA, Jones AC, Warner JO (2000) Prenatal
origins of allergic disease. J Allergy Clin Immunol 105: S493-498.

21. Devereux G, Turner SW, Craig LC, McNeill G, Martindale S, et al.
(2006) Low maternal vitamin E intake during pregnancy is
associated with asthma in 5-year-old children. Am J Respir Crit
Care Med 174: 499-507.

22. Maslova E, Granström C, Hansen S, Petersen SB, Strøm M, et al.
(2012) Peanut and tree nut consumption during pregnancy and
allergic disease in children-should mothers decrease their intake?
Longitudinal evidence from the Danish National Birth Cohort. J
Allergy Clin Immunol 130: 724-732.

23. Erkkola M, Nwaru BI, Kaila M, Kronberg-Kippilä C, Ilonen J, et al.
(2012) Risk of asthma and allergic outcomes in the offspring in
relation to maternal food consumption during pregnancy: a
Finnish birth cohort study. Pediatr Allergy Immunol 23: 186-194.

24. Miyake Y, Sasaki S, Tanaka K, Ohfuji S, Hirota Y (2009) Maternal
fat consumption during pregnancy and risk of wheeze and eczema
in Japanese infants aged 16-24 months: the Osaka Maternal and
Child Health Study. Thorax 64: 815-821.

25. Kneepkens CM, Brand PL (2010) Clinical practice: Breastfeeding
and the prevention of allergy. Eur J Pediatr 169: 911-917.

26. Fredriksson P, Jaakkola N, Jaakkola JJ (2007) Breastfeeding and
childhood asthma: a six-year population-based cohort study. BMC
Pediatr 7: 39.

27. Oddy WH, Holt PG, Sly PD, Read AW, Landau LI, et al. (1999)
Association between breast feeding and asthma in 6 year old

Citation: Al-Biltagi M (2014) Diet and Childhood Asthma. Prensa Med Argent 100:3.

Volume 100 • Issue 3 • 1000128 • Page 5 of 7 •

http://www.ncbi.nlm.nih.gov/pubmed/16244092
http://www.ncbi.nlm.nih.gov/pubmed/16244092
http://www.ncbi.nlm.nih.gov/pubmed/16244092
http://www.ncbi.nlm.nih.gov/pubmed/2495113
http://www.ncbi.nlm.nih.gov/pubmed/2495113
http://www.ncbi.nlm.nih.gov/pubmed/2495113
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3073499/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3073499/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3073499/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3073499/
http://www.ncbi.nlm.nih.gov/pubmed/22350146
http://www.ncbi.nlm.nih.gov/pubmed/22350146
http://www.ncbi.nlm.nih.gov/pubmed/17063187
http://www.ncbi.nlm.nih.gov/pubmed/17063187
http://www.ncbi.nlm.nih.gov/pubmed/9116874
http://www.ncbi.nlm.nih.gov/pubmed/9116874
http://www.ncbi.nlm.nih.gov/pubmed/9116874
http://www.ncbi.nlm.nih.gov/pubmed/9116874
http://www.ncbi.nlm.nih.gov/pubmed/21437041
http://www.ncbi.nlm.nih.gov/pubmed/21437041
http://www.ncbi.nlm.nih.gov/pubmed/16238580
http://www.ncbi.nlm.nih.gov/pubmed/16238580
http://www.ncbi.nlm.nih.gov/pubmed/16238580
http://www.ncbi.nlm.nih.gov/pubmed/18403722
http://www.ncbi.nlm.nih.gov/pubmed/18403722
http://www.ncbi.nlm.nih.gov/pubmed/18403722
http://www.ncbi.nlm.nih.gov/pubmed/18403722
http://www.ncbi.nlm.nih.gov/pubmed/20406587
http://www.ncbi.nlm.nih.gov/pubmed/20406587
http://www.ncbi.nlm.nih.gov/pubmed/20889523
http://www.ncbi.nlm.nih.gov/pubmed/20889523
http://www.ncbi.nlm.nih.gov/pubmed/20889523
http://www.ncbi.nlm.nih.gov/pubmed/20102358
http://www.ncbi.nlm.nih.gov/pubmed/20102358
http://www.ncbi.nlm.nih.gov/pubmed/20102358
http://www.ncbi.nlm.nih.gov/pubmed/17023719
http://www.ncbi.nlm.nih.gov/pubmed/17023719
http://www.ncbi.nlm.nih.gov/pubmed/17023719
http://www.ncbi.nlm.nih.gov/pubmed/17023719
http://www.ncbi.nlm.nih.gov/pubmed/17616764
http://www.ncbi.nlm.nih.gov/pubmed/17616764
http://www.ncbi.nlm.nih.gov/pubmed/17616764
http://www.ncbi.nlm.nih.gov/pubmed/17616764
http://www.ncbi.nlm.nih.gov/pubmed/18802477
http://www.ncbi.nlm.nih.gov/pubmed/18802477
http://www.ncbi.nlm.nih.gov/pubmed/18802477
http://www.ncbi.nlm.nih.gov/pubmed/19409604
http://www.ncbi.nlm.nih.gov/pubmed/19409604
http://www.ncbi.nlm.nih.gov/pubmed/19409604
http://www.ncbi.nlm.nih.gov/pubmed/19840962
http://www.ncbi.nlm.nih.gov/pubmed/19840962
http://www.ncbi.nlm.nih.gov/pubmed/19840962
http://www.ncbi.nlm.nih.gov/pubmed/19088738
http://www.ncbi.nlm.nih.gov/pubmed/19088738
http://www.ncbi.nlm.nih.gov/pubmed/17724142
http://www.ncbi.nlm.nih.gov/pubmed/17724142
http://www.ncbi.nlm.nih.gov/pubmed/17724142
http://www.ncbi.nlm.nih.gov/pubmed/10669530
http://www.ncbi.nlm.nih.gov/pubmed/10669530
http://www.ncbi.nlm.nih.gov/pubmed/16763215
http://www.ncbi.nlm.nih.gov/pubmed/16763215
http://www.ncbi.nlm.nih.gov/pubmed/16763215
http://www.ncbi.nlm.nih.gov/pubmed/16763215
http://www.ncbi.nlm.nih.gov/pubmed/22743306
http://www.ncbi.nlm.nih.gov/pubmed/22743306
http://www.ncbi.nlm.nih.gov/pubmed/22743306
http://www.ncbi.nlm.nih.gov/pubmed/22743306
http://www.ncbi.nlm.nih.gov/pubmed/22743306
http://www.ncbi.nlm.nih.gov/pubmed/22432883
http://www.ncbi.nlm.nih.gov/pubmed/22432883
http://www.ncbi.nlm.nih.gov/pubmed/22432883
http://www.ncbi.nlm.nih.gov/pubmed/22432883
http://www.ncbi.nlm.nih.gov/pubmed/19497922
http://www.ncbi.nlm.nih.gov/pubmed/19497922
http://www.ncbi.nlm.nih.gov/pubmed/19497922
http://www.ncbi.nlm.nih.gov/pubmed/19497922
http://www.ncbi.nlm.nih.gov/pubmed/20135146
http://www.ncbi.nlm.nih.gov/pubmed/20135146
http://www.ncbi.nlm.nih.gov/pubmed/18045471
http://www.ncbi.nlm.nih.gov/pubmed/18045471
http://www.ncbi.nlm.nih.gov/pubmed/18045471
http://www.ncbi.nlm.nih.gov/pubmed/10496824
http://www.ncbi.nlm.nih.gov/pubmed/10496824
http://dx.doi.org/10.4172/lpma.1000128


children: findings of a prospective birth cohort study. BMJ 319:
815-819.

28. Elliott L, Henderson J, Northstone K, Chiu GY, Dunson D, et al.
(2008) Prospective study of breast-feeding in relation to wheeze,
atopy, and bronchial hyperresponsiveness in the Avon
Longitudinal Study of Parents and Children (ALSPAC). J Allergy
Clin Immunol 122: 49-54.

29. Kramer MS, Matush L, Vanilovich I, Platt R, Bogdanovich N, et al.
(2007) Effect of prolonged and exclusive breastfeeding on risk of
allergy and asthma: cluster randomised trial. BMJ 335: 815.

30. Gdalevich M, Mimouni D, Mimouni M (2001) Breast-feeding and
the risk of bronchial asthma in childhood: a systematic review with
meta-analysis of prospective studies. J Pediatr 139: 261-266.

31. Kull I, Almqvist C, Lilja G, Pershagen G, Wickman M (2004)
Breast-feeding reduces the risk of asthma during the first 4 years of
life. J Allergy Clin Immunol 114: 755-760.

32. Wright AL, Holberg CJ, Taussig LM, Martinez FD (2001) Factors
influencing the relation of infant feeding to asthma and recurrent
wheeze in childhood. Thorax 56: 192-197.

33. Nafstad P, Jaakkola JJ (2003) Breast-feeding, passive smoking, and
asthma and wheeze in children. J Allergy Clin Immunol 112:
807-808.

34. Chulada PC, Arbes SJ Jr, Dunson D, Zeldin DC (2003) Breast-
feeding and the prevalence of asthma and wheeze in children:
analyses from the Third National Health and Nutrition
Examination Survey, 1988-1994. J Allergy Clin Immunol 111:
328-336.

35. Spiekermann GM, Walker WA (2001) Oral tolerance and its role
in clinical disease. J Pediatr Gastroenterol Nutr 32: 237-255.

36. Oddy WH (2009) The long-term effects of breastfeeding on
asthma and atopic disease. Adv Exp Med Biol 639: 237-251.

37. Guaraldi F, Salvatori G (2012) Effect of breast and formula feeding
on gut microbiota shaping in newborns. Front Cell Infect
Microbiol 2: 94.

38. Politis I, Chronopoulou R (2008) Milk peptides and immune
response in the neonate. Adv Exp Med Biol 606: 253-269.

39. Stevens EE, Patrick TE, Pickler R (2009) A history of infant
feeding. J Perinat Educ 18: 32-39.

40. Hide DW, Guyer BM (1981) Clinical manifestations of allergy
related to breast and cows' milk feeding. Arch Dis Child 56:
172-175.

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

42. von Berg A, Filipiak-Pittroff B, Krämer U, Link E, Bollrath C, et al.
(2008) Preventive effect of hydrolyzed infant formulas persists
until age six years: long-term results from the German Infant
Nutritional Intervention study (GINI). J Allergy Clin Immunol
121: 1442–1447.

43. Kim HY, Han Y, Pyun Y, Kim J, Ahn K, et al. (2011) Prolonged
bedtime bottle feeding and respiratory symptoms in infants. Asia
Pac Allergy 1: 30-35.

44. Halden RU (2010) Plastics and health risks. Annu Rev Public
Health 31: 179-194.

45. Hsu NY, Wu PC, Bornehag CG, Sundell J, Su HJ (2012) Feeding
bottles usage and the prevalence of childhood allergy and asthma.
Clin Dev Immunol 2012: 158248.

46. Prescott SL, Smith P, Tang M, Palmer DJ, Sinn J, et al. (2008) The
importance of early complementary feeding in the development of
oral tolerance: concerns and controversies. Pediatr Allergy
Immunol 19: 375-380.

47. Nwaru BI, Erkkola M, Ahonen S, Kaila M, Haapala AM, et al.
(2010) Age at the introduction of solid foods during the first year
and allergic sensitization at age 5 years. Pediatrics 125: 50-59.

48. Noble S, Emmett P (2006) Differences in weaning practice, food
and nutrient intake between breast- and formula-fed 4-month-old
infants in England. J Hum Nutr Diet 19: 303-313.

49. Murch SH (2000) The immunologic basis for intestinal food
allergy. Curr Opin Gastroenterol 16: 552-557.

50. Lack G, Penagos M (2011) Early feeding practices and
development of food allergies. Nestle Nutr Workshop Ser Pediatr
Program 68: 169-183.

51. Lima JA, Fischer GB, Sarria EE, Mattiello R, Solé D (2010)
Prevalence of and risk factors for wheezing in the first year of life. J
Bras Pneumol 36: 525-531.

52. Sausenthaler S, Heinrich J, Koletzko S; GINIplus and LISAplus
Study Groups (2011) Early diet and the risk of allergy: what can we
learn from the prospective birth cohort studies GINIplus and
LISAplus? Am J Clin Nutr 94: 2012S-2017S.

53. Branum AM, Lukacs SL (2008) Food allergy among U.S. children:
trends in prevalence and hospitalizations. NCHS Data Brief : 1-8.

54. Oehling A, Baena Cagnani CE (1980) Food allergy and child
asthma. Allergol Immunopathol (Madr) 8: 7-14.

55. Priftis KN, Mermiri D, Papadopoulou A, Papadopoulos M,
Fretzayas A, et al. (2008) Asthma symptoms and bronchial
reactivity in school children sensitized to food allergens in infancy.
J Asthma 45: 590-595.

56. Tariq SM, Matthews SM, Hakim EA, Arshad SH (2000) Egg allergy
in infancy predicts respiratory allergic disease by 4 years of age.
Pediatr Allergy Immunol 11: 162-167.

57. Roberts G, Patel N, Levi-Schaffer F, Habibi P, Lack G (2003) Food
allergy as a risk factor for life-threatening asthma in childhood: a
case-controlled study. J Allergy Clin Immunol 112: 168-174.

58. Simpson AB, Glutting J, Yousef E (2007) Food allergy and asthma
morbidity in children. Pediatr Pulmonol 42: 489-495.

59. Wang J, Visness CM, Sampson HA (2005) Food allergen
sensitization in inner-city children with asthma. J Allergy Clin
Immunol 115: 1076-1080.

60. Sampson HA, Mendelson L, Rosen JP (1992) Fatal and near-fatal
anaphylactic reactions to food in children and adolescents. N Engl
J Med 327: 380-384.

61. Lang JE (2012) Obesity, Nutrition, and Asthma in Children.
Pediatr Allergy Immunol Pulmonol 25: 64-75.

62. Pereira MA, Kartashov AI, Ebbeling CB, Van Horn L, Slattery ML,
et al. (2005) Fast-food habits, weight gain, and insulin resistance
(the CARDIA study): 15-year prospective analysis. Lancet 365:
36-42.

63. Nagel G, Weinmayr G, Kleiner A, Garcia-Marcos L, Strachan DP;
ISAAC Phase Two Study Group (2010) Effect of diet on asthma
and allergic sensitisation in the International Study on Allergies
and Asthma in Childhood (ISAAC) Phase Two. Thorax 65:
516-522.

64. Rubin RN, Navon L, Cassano PA (2004) Relationship of serum
antioxidants to asthma prevalence in youth. Am J Respir Crit Care
Med 169: 393-398.

Citation: Al-Biltagi M (2014) Diet and Childhood Asthma. Prensa Med Argent 100:3.

Volume 100 • Issue 3 • 1000128 • Page 6 of 7 •

http://www.ncbi.nlm.nih.gov/pubmed/10496824
http://www.ncbi.nlm.nih.gov/pubmed/10496824
http://www.ncbi.nlm.nih.gov/pubmed/18468669
http://www.ncbi.nlm.nih.gov/pubmed/18468669
http://www.ncbi.nlm.nih.gov/pubmed/18468669
http://www.ncbi.nlm.nih.gov/pubmed/18468669
http://www.ncbi.nlm.nih.gov/pubmed/18468669
http://www.ncbi.nlm.nih.gov/pubmed/17855282
http://www.ncbi.nlm.nih.gov/pubmed/17855282
http://www.ncbi.nlm.nih.gov/pubmed/17855282
http://www.ncbi.nlm.nih.gov/pubmed/11487754
http://www.ncbi.nlm.nih.gov/pubmed/11487754
http://www.ncbi.nlm.nih.gov/pubmed/11487754
http://www.ncbi.nlm.nih.gov/pubmed/15480312
http://www.ncbi.nlm.nih.gov/pubmed/15480312
http://www.ncbi.nlm.nih.gov/pubmed/15480312
http://www.ncbi.nlm.nih.gov/pubmed/11182011
http://www.ncbi.nlm.nih.gov/pubmed/11182011
http://www.ncbi.nlm.nih.gov/pubmed/11182011
http://www.ncbi.nlm.nih.gov/pubmed/14564371
http://www.ncbi.nlm.nih.gov/pubmed/14564371
http://www.ncbi.nlm.nih.gov/pubmed/14564371
http://www.ncbi.nlm.nih.gov/pubmed/12589353
http://www.ncbi.nlm.nih.gov/pubmed/12589353
http://www.ncbi.nlm.nih.gov/pubmed/12589353
http://www.ncbi.nlm.nih.gov/pubmed/12589353
http://www.ncbi.nlm.nih.gov/pubmed/12589353
http://www.ncbi.nlm.nih.gov/pubmed/11345170
http://www.ncbi.nlm.nih.gov/pubmed/11345170
http://www.ncbi.nlm.nih.gov/pubmed/19227546
http://www.ncbi.nlm.nih.gov/pubmed/19227546
http://www.ncbi.nlm.nih.gov/pubmed/23087909
http://www.ncbi.nlm.nih.gov/pubmed/23087909
http://www.ncbi.nlm.nih.gov/pubmed/23087909
http://www.ncbi.nlm.nih.gov/pubmed/18183933
http://www.ncbi.nlm.nih.gov/pubmed/18183933
http://www.ncbi.nlm.nih.gov/pubmed/20190854
http://www.ncbi.nlm.nih.gov/pubmed/20190854
http://www.ncbi.nlm.nih.gov/pubmed/6894227
http://www.ncbi.nlm.nih.gov/pubmed/6894227
http://www.ncbi.nlm.nih.gov/pubmed/6894227
http://www.ncbi.nlm.nih.gov/pubmed/9279143
http://www.ncbi.nlm.nih.gov/pubmed/9279143
http://www.ncbi.nlm.nih.gov/pubmed/9279143
http://www.ncbi.nlm.nih.gov/pubmed/18539195
http://www.ncbi.nlm.nih.gov/pubmed/18539195
http://www.ncbi.nlm.nih.gov/pubmed/18539195
http://www.ncbi.nlm.nih.gov/pubmed/18539195
http://www.ncbi.nlm.nih.gov/pubmed/18539195
http://www.ncbi.nlm.nih.gov/pubmed/22053294
http://www.ncbi.nlm.nih.gov/pubmed/22053294
http://www.ncbi.nlm.nih.gov/pubmed/22053294
http://www.ncbi.nlm.nih.gov/pubmed/20070188
http://www.ncbi.nlm.nih.gov/pubmed/20070188
http://www.ncbi.nlm.nih.gov/pubmed/22291844
http://www.ncbi.nlm.nih.gov/pubmed/22291844
http://www.ncbi.nlm.nih.gov/pubmed/22291844
http://www.ncbi.nlm.nih.gov/pubmed/18266825
http://www.ncbi.nlm.nih.gov/pubmed/18266825
http://www.ncbi.nlm.nih.gov/pubmed/18266825
http://www.ncbi.nlm.nih.gov/pubmed/18266825
http://www.ncbi.nlm.nih.gov/pubmed/19969611
http://www.ncbi.nlm.nih.gov/pubmed/19969611
http://www.ncbi.nlm.nih.gov/pubmed/19969611
http://www.ncbi.nlm.nih.gov/pubmed/16911243
http://www.ncbi.nlm.nih.gov/pubmed/16911243
http://www.ncbi.nlm.nih.gov/pubmed/16911243
http://www.ncbi.nlm.nih.gov/pubmed/17031137
http://www.ncbi.nlm.nih.gov/pubmed/17031137
http://www.ncbi.nlm.nih.gov/pubmed/22044899
http://www.ncbi.nlm.nih.gov/pubmed/22044899
http://www.ncbi.nlm.nih.gov/pubmed/22044899
http://www.ncbi.nlm.nih.gov/pubmed/21085816
http://www.ncbi.nlm.nih.gov/pubmed/21085816
http://www.ncbi.nlm.nih.gov/pubmed/21085816
http://www.ncbi.nlm.nih.gov/pubmed/21543544
http://www.ncbi.nlm.nih.gov/pubmed/21543544
http://www.ncbi.nlm.nih.gov/pubmed/21543544
http://www.ncbi.nlm.nih.gov/pubmed/21543544
http://www.ncbi.nlm.nih.gov/pubmed/19389315
http://www.ncbi.nlm.nih.gov/pubmed/19389315
http://www.ncbi.nlm.nih.gov/pubmed/7405760
http://www.ncbi.nlm.nih.gov/pubmed/7405760
http://www.ncbi.nlm.nih.gov/pubmed/18773332
http://www.ncbi.nlm.nih.gov/pubmed/18773332
http://www.ncbi.nlm.nih.gov/pubmed/18773332
http://www.ncbi.nlm.nih.gov/pubmed/18773332
http://www.ncbi.nlm.nih.gov/pubmed/10981525
http://www.ncbi.nlm.nih.gov/pubmed/10981525
http://www.ncbi.nlm.nih.gov/pubmed/10981525
http://www.ncbi.nlm.nih.gov/pubmed/12847494
http://www.ncbi.nlm.nih.gov/pubmed/12847494
http://www.ncbi.nlm.nih.gov/pubmed/12847494
http://www.ncbi.nlm.nih.gov/pubmed/17469157
http://www.ncbi.nlm.nih.gov/pubmed/17469157
http://www.ncbi.nlm.nih.gov/pubmed/15867869
http://www.ncbi.nlm.nih.gov/pubmed/15867869
http://www.ncbi.nlm.nih.gov/pubmed/15867869
http://www.ncbi.nlm.nih.gov/pubmed/1294076
http://www.ncbi.nlm.nih.gov/pubmed/1294076
http://www.ncbi.nlm.nih.gov/pubmed/1294076
http://www.ncbi.nlm.nih.gov/pubmed/22768385
http://www.ncbi.nlm.nih.gov/pubmed/22768385
http://www.ncbi.nlm.nih.gov/pubmed/15639678
http://www.ncbi.nlm.nih.gov/pubmed/15639678
http://www.ncbi.nlm.nih.gov/pubmed/15639678
http://www.ncbi.nlm.nih.gov/pubmed/15639678
http://www.ncbi.nlm.nih.gov/pubmed/20522849
http://www.ncbi.nlm.nih.gov/pubmed/20522849
http://www.ncbi.nlm.nih.gov/pubmed/20522849
http://www.ncbi.nlm.nih.gov/pubmed/20522849
http://www.ncbi.nlm.nih.gov/pubmed/20522849
http://www.ncbi.nlm.nih.gov/pubmed/14630617
http://www.ncbi.nlm.nih.gov/pubmed/14630617
http://www.ncbi.nlm.nih.gov/pubmed/14630617
http://dx.doi.org/10.4172/lpma.1000128


65. Kalayci O, Besler T, Kilinç K, Sekerel BE, Saraçlar Y (2000) Serum
levels of antioxidant vitamins (alpha tocopherol, beta carotene,
and ascorbic acid) in children with bronchial asthma. Turk J
Pediatr 42: 17-21.

66. Fogarty A, Lewis SA, Scrivener SL, Antoniak M, Pacey S, et al.
(2006) Corticosteroid sparing effects of vitamin C and magnesium
in asthma: a randomised trial. Respir Med 100: 174-179.

67. Al-Biltagi M, Isa M, Bediwy AS, Helaly N, El Lebedy DD (2012) L-
carnitine improves the asthma control in children with moderate
persistent asthma. J Allergy (Cairo) 2012: 509730.

68. Litonjua AA (2008) Dietary factors and the development of
asthma. Immunol Allergy Clin North Am 28: 603-629, ix.

69. Rosenlund H, Magnusson J, Kull I, Håkansson N, Wolk A, et al.
(2012) Antioxidant intake and allergic disease in children. Clin
Exp Allergy 42: 1491-1500.

70. Fogarty A, Lewis SA, Scrivener SL, Antoniak M, Pacey S, et al.
(2003) Oral magnesium and vitamin C supplements in asthma: a
parallel group randomized placebo-controlled trial. Clin Exp
Allergy 33: 1355-1359.

71. Fogarty A, Lewis SA, Scrivener SL, Antoniak M, Pacey S, et al.
(2006) Corticosteroid sparing effects of vitamin C and magnesium
in asthma: a randomised trial. Respir Med 100: 174-179.

72. Gao J, Gao X, Li W, Zhu Y, Thompson PJ (2008) Observational
studies on the effect of dietary antioxidants on asthma: a meta-
analysis. Respirology 13: 528-536.

73. Burney P, Potts J, Makowska J, Kowalski M, Phillips J, et al. (2008)
A case-control study of the relation between plasma selenium and
asthma in European populations: a GAL2EN project. Allergy 63:
865-871.

74. Litonjua AA (2008) Dietary factors and the development of
asthma. Immunol Allergy Clin North Am 28: 603-629, ix.

75. Gupta A, Bush A, Hawrylowicz C, Saglani S (2012) Vitamin D and
asthma in children. Paediatr Respir Rev 13: 236-243.

76. Chinellato I, Piazza M, Sandri M, Peroni D, Piacentini G, et al.
(2011) Vitamin D serum levels and markers of asthma control in
Italian children. J Pediatr 158: 437-441.

77. Gupta A, Sjoukes A, Richards D, Banya W, Hawrylowicz C, et al.
(2011) Relationship between Serum Vitamin D, Disease Severity,
and Airway Remodeling in Children with Asthma. Am J Respir
Crit Care Med 184: 1342–1349.

78. Litonjua AA (2009) Childhood asthma may be a consequence of
vitamin D deficiency. Curr Opin Allergy Clin Immunol 9:
202-207.

79. Bäck O, Blomquist HK, Hernell O, Stenberg B (2009) Does
vitamin D intake during infancy promote the development of
atopic allergy? Acta Derm Venereol 89: 28-32.

80. Peroni DG, Piacentini GL, Cametti E, Chinellato I, Boner AL
(2011) Correlation between serum 25-hydroxyvitamin D levels
and severity of atopic dermatitis in children. Br J Dermatol 164:
1078-1082.

 

Citation: Al-Biltagi M (2014) Diet and Childhood Asthma. Prensa Med Argent 100:3.

Volume 100 • Issue 3 • 1000128 • Page 7 of 7 •

http://www.ncbi.nlm.nih.gov/pubmed/10731863
http://www.ncbi.nlm.nih.gov/pubmed/10731863
http://www.ncbi.nlm.nih.gov/pubmed/10731863
http://www.ncbi.nlm.nih.gov/pubmed/10731863
http://www.ncbi.nlm.nih.gov/pubmed/16338599
http://www.ncbi.nlm.nih.gov/pubmed/16338599
http://www.ncbi.nlm.nih.gov/pubmed/16338599
http://www.ncbi.nlm.nih.gov/pubmed/22162707
http://www.ncbi.nlm.nih.gov/pubmed/22162707
http://www.ncbi.nlm.nih.gov/pubmed/22162707
http://www.ncbi.nlm.nih.gov/pubmed/18572110
http://www.ncbi.nlm.nih.gov/pubmed/18572110
http://www.ncbi.nlm.nih.gov/pubmed/22994346
http://www.ncbi.nlm.nih.gov/pubmed/22994346
http://www.ncbi.nlm.nih.gov/pubmed/22994346
http://www.ncbi.nlm.nih.gov/pubmed/14519140
http://www.ncbi.nlm.nih.gov/pubmed/14519140
http://www.ncbi.nlm.nih.gov/pubmed/14519140
http://www.ncbi.nlm.nih.gov/pubmed/14519140
http://www.ncbi.nlm.nih.gov/pubmed/16338599
http://www.ncbi.nlm.nih.gov/pubmed/16338599
http://www.ncbi.nlm.nih.gov/pubmed/16338599
http://www.ncbi.nlm.nih.gov/pubmed/18410255
http://www.ncbi.nlm.nih.gov/pubmed/18410255
http://www.ncbi.nlm.nih.gov/pubmed/18410255
http://www.ncbi.nlm.nih.gov/pubmed/18588552
http://www.ncbi.nlm.nih.gov/pubmed/18588552
http://www.ncbi.nlm.nih.gov/pubmed/18588552
http://www.ncbi.nlm.nih.gov/pubmed/18588552
http://www.ncbi.nlm.nih.gov/pubmed/18572110
http://www.ncbi.nlm.nih.gov/pubmed/18572110
http://www.ncbi.nlm.nih.gov/pubmed/23069123
http://www.ncbi.nlm.nih.gov/pubmed/23069123
http://www.ncbi.nlm.nih.gov/pubmed/20870246
http://www.ncbi.nlm.nih.gov/pubmed/20870246
http://www.ncbi.nlm.nih.gov/pubmed/20870246
http://www.ncbi.nlm.nih.gov/pubmed/21908411
http://www.ncbi.nlm.nih.gov/pubmed/21908411
http://www.ncbi.nlm.nih.gov/pubmed/21908411
http://www.ncbi.nlm.nih.gov/pubmed/21908411
http://www.ncbi.nlm.nih.gov/pubmed/19365260
http://www.ncbi.nlm.nih.gov/pubmed/19365260
http://www.ncbi.nlm.nih.gov/pubmed/19365260
http://www.ncbi.nlm.nih.gov/pubmed/19197538
http://www.ncbi.nlm.nih.gov/pubmed/19197538
http://www.ncbi.nlm.nih.gov/pubmed/19197538
http://www.ncbi.nlm.nih.gov/pubmed/21087229
http://www.ncbi.nlm.nih.gov/pubmed/21087229
http://www.ncbi.nlm.nih.gov/pubmed/21087229
http://www.ncbi.nlm.nih.gov/pubmed/21087229
http://dx.doi.org/10.4172/lpma.1000128

	Contents
	Diet and Childhood Asthma
	Abstract
	Keywords
	Introduction
	Maternal Diet
	Breastfeeding
	Bottle Feeding
	Weaning
	Food Allergy
	Obesity
	Children Diet: Antioxidants
	Children Diet: Vitamin D
	Conclusion
	References




