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Increasing prevalence of asthma

Eur Respir J 2010;35:273-278

■ males      18-54 yrs
● females  18-54 yrs
▲ males      55-79 yrs
▼ females  55-79 yrs
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▪ Urbanized

▪ Infectious ds. ⇩

▪ Pollution

▪ Sedentary lifestyle

▪ Reduced breastfeeding



Decreasing consumption of vegetables

J Allergy Clin Immunol 2005

Trends in UK consumption of vegetables
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Food & Allergic disease

▪ Dietary pattern 

Mediterranean diet  vs.  Western diet



Diet and Asthma: 
Is it time to adapt our message?



Clinical and Experimental Allergy, 45, 1673-1680

Ever asthma Incident asthma

Dairy and Fruit

Soup & starchy foods  

High fat, sugar and salt

Fish, Fruit & vegetables

Sugary & Fatty              



Clinical and Experimental Allergy, 45, 1673-1680

Current severe asthma

Dairy and Fruit

Soup & starchy foods  

High fat, sugar and salt

Fish, Fruit & vegetables

Sugary & Fatty              

Current asthma



AM J RESPIR CRIT CARE MED 1996;154:537-40



Ultra-processed food and drink products 
with asthma and wheezing

Pediatr Allergy Immunol. 2018 Aug;29(5):504-511



Maternal consumption of fast food and risk of  asthmatics

Once/month Once/week 3-4/week Everyday   



Obesogenic diet = inflammatory diet
Ultra-processed food, fast food, western style food

Ann Am Thorac Soc 14(5) S332-338



Healthy Diet = anti-inflammatory Diet

▪ Encourage patients with asthma to consume 
a diet high in fruit and vegetables for its 
general health benefits. (GINA 2019, A)
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Primary Prevention

▪ “Window of opportunity” to prevent asthma 

- in utero & in early childhood life

- but, intervention studies are limited



Influence and Mechanisms of maternal and infant diets on the 
development of childhood asthma

Pediatrics and Neonatology (2012) 54, 5-11Suppress Th2 reaction

Enhance Th1 reaction



Vitamin C supplementation for pregnant smoking women and 
pulmonary function in their newborn infants

JAMA 2014;311(20):2064-2082

Maternal diet



Vitamin D supplementation in primary allergy prevention

Allergy. 2018;73:37-49

Vitamin D supplementation in primary allergy prevention
- Pregnant women -

Allergic rhinitis 
Follow-up: 3 years

Asthma/wheezing
Follow-up: 3 years

Asthma/wheezing

Maternal diet



Placebo vs. Fish oil group

HCM   OVA    CAT    PHA HCM   OVA    CAT    PHA

IL-13

IL-5IL-10

IFNr
n-3 polyunsaturated 
fatty acids (n-3 PUFAs)

Fish oil 3.7g vs. placebo 
from 20 weeks’ gestation 



Fish oil supplement in pregnancy

J Clin Allergy and Immunol 2003;112(6):1178-84

OR (95% CI) of infants in the fish oil group being skin prick test-positive 
or having symptoms of allergic disease at 1year of age

Asthma

Maternal diet



▪ N=1277 mother-child pairs, 1st and 2nd trimeter
▪ Food frequency questionnaires
▪ 7.9 years childhood; food allergy, asthma, allergic rhinitis, 

atopic dermatitis
▪ Food allergy(5.6%), Peanut allergy (OR 0.53), Milk (asthma, OR 

0.83)
Mild (allergic rhinitis OR 0.85) wheat (atopic dermatitis OR 0.64)

▪ Peanut, wheat, and soy allergy 
→ Risk of other allergic disease (OR 3.6-8.1)

▪ The relationship between maternal diet and childhood allergy 
and asthma ; controversial

J Allergy Clin Immunol 2014:133:1373-82

Maternal diet



Odds ratios for asthma at 3 years of age according to maternal levels of 
Plasma folate in the second trimester of pregnancy in 507 children with asthma(case)
And 1455 control children

J ALLERGY CLIN IMMUNOLVOLUME 127, NUMBER 1

Modest association of maternal plasma folate level & respiratory ds. in early childhood
Should higher folate in pregnancy pose a slight increased risk of respiratory illness in the child.
Even though these associations, Do not negate the value of folate supplementation in pregnancy



Potential mechanisms of action of methyl donors and 
vitamins on Th1 and Th2 immune response

Lancet Respiratory Medicine 2013;1:813-22 



Asthma is a developmental origin disease influenced by 
maternal diet and bacterial metabolites

Nature Communications DOI: 10.1038/ncomms8320

Maternal diet



The effect of maternal intake of high-fiber diet and acetate on 
the development of AAD in the offspring

Nature Communications DOI: 10.1038/ncomms8320

Maternal diet



The effect of maternal intake of high-fiber diet and acetate on 
the development of AAD in the offspring

Nature Communications DOI: 10.1038/ncomms8320

Maternal diet



Maternal diet and allergic disease

Pediatrics and Neonatology (2012) 54, 5-11

Maternal diet



Dietary restrictions 
for pregnant and lactating women

▪ Antioxidant, Vitamin D, (probiotics)

➔May less allergic reaction, switch from Th2 to Th1 reaction

▪ Maternal exclusion diet (cow’s milk, eggs, peanuts…)

➔ Lack of evidence to prevent atopic disease



How could Breastfeeding Protect against asthma?

Nutrients 2018,10,995; doi:10.3390/nu1008095

Infant diet



Possible mechanisms of mother-to-child transfer of 
protection against allergic airway inflammation

Nature Immunology review

Tolerogenic factor (IL-10, TGF-β, lactoferrin, antioxidant, gut growth factor)



Impact of breast feeding 
on the development of atopic disease

More   vs.   Less breastfeeding and the risk of wheeze/asthma 5-18 years 
by country income

Acta Paediatrica 2015:104,38-53

Infant diet



The interactive role of exclusive breastfeeding and fast food consumption

Childhood diet

Clinical and Experimental Allergy, 39, 556-561



Postnatal Fish Oil Supplementation in High-Risk 
Infants to Prevent Allergy: RCT

Fish oil         placebo

Infant diet



Multifaceted allergen avoidance during infancy reduces asthma during 
childhood with the effect persisting until age 18 years

Thorax 2012;67:1046-1051

Infant diet
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High risk of allergic disorder 
N=120
Single-blinded RCT.
Breast feeding or lower allergen diet
Exposure to house dust mite allergen ⇩



Early Dietary intervention with a mixture of prebiotic 
Oligosaccharides reduces the incidence of allergic 

manifestations and infections during the first two years of life

J Nutr 2008;138(6):1091-95

Infant diet



Currently available evidence on prebiotic supplementation 
to reduce the risk of developing allergies is very uncertain.

Elin Exp Allergy 2017’47”1468-1477

Infant dietPrebiotics supplement to infant



J allergy Clin Immunol 127 (3)

▪ Epidemiologic evidence ; weak

➔ nonetheless suggestive in relation to 

vitamins D and E; fruits and vegetables;  

and Mediterranean diet, particularly in relation 

to asthma outcomes

▪ Need for well designed RCT 

▪ A balanced healthy diet in relation to a 
Mediterranean diet and fruit and vegetables.

Infant diet
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Diet and risk of asthma/wheezing

Nutrients 2017, 9 1227



Diet and control of asthma

Nutrients 2017, 9 1227



FEV1 % by quartiles 
of antioxidant vitamins

Am J Respir Crit Care Med Vol 163. pp 1246–1255, 2001



Why don’t we give chest patients 
dietary advice?

Thorax 2001;56(SuppI II)



Potential effects of vitamins on asthma

Lancet Respiratory Medicine 2013;1:813-22 

Vitamin E
Downregulation of oxidative stress,
Airway inflammation, and Th2 immune response

>20 studies of postnatal dietary intake suggest an inverse association
between vitamin E intake and physician-diagnosed asthma in children and adult, 
with inconsistent results for wheeze, self-reported asthma, and airway 
responsiveness.
When studies of prenatal dietary intake are reviewed along with 
those of postnasal intake, weak evidence exists of an inverse association
between vitamin E intake and asthma or atopy in children.

No Primary RCT of vitamin E supplementation during preg.
2 RCT showed no significant effect of vit.E supplementation on airway 
responsiveness or inflammatory and immune markers in adults with asthma
Support a protective effect of vitamin E supplementation against ozone-induced 
bronchoconstriction



Vitamin E isoformer



European Journal of Pharmacology 675(2016) 174-186



J Allergy Clin Immunol 2014:133:1255-64



Vitamin D & immune modulator



Potential beneficial effect of vitamin D on asthma



Two-step individual participant data meta-analysis, event rate 
for asthma exacerbation requiring treatment with systemic corticosteroids

▪ Which is normal range of vitamin D ? 
- Not in Skeletal and calcium metabolism

▪ How to supply ?



CONTENTS

▪ Dietary pattern 

▪ Primary prevention 

- Maternal food, infant food (Breastfeeding)

▪ Nutrient ; vitamin A,B,C,D,E & FishOil

▪ Gut-lung axis (microbiome) and obesity



Systemic and airway effects of dietary patterns on asthma

Nutrients 2017, 9 1227



The microbiome in asthma



Am J Respir Crit Care Med 195(9):1181-1188

J Allergy Clin Immunol 139(4):1071



Am J Respir Cell Mol Biol 54(5);601-608

Am J Respir Crit Care Med 195(9):1181-1188



Effects of childhood asthma on the development of 
obesity among school-aged children

Am J Respir Crit Care Med 195(9):1181-1188

Girls

● Children having asthma at baseline
O  Children having no asthma
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Boys



Immune modulation by fiber and short-fatty acid



J Allergy Clin Immunol 2019



Summary

▪ FOOD; a key factor influencing immune homeostasis and the 
development of allergic diseases through a complex interplay between 
nutrients, their metabolites and immune cell populations.

▪ ASTHMA; An umbrella term including various phenotype and endotype
Not only atopy and obesity related.

▪ Controversy ; Definition of asthma (self-report, wheezing, diagnosis), 
Timing of exposure, Susceptibility, Study design, Dose of the nutrients…

▪ Further investigations ; still required to understand complex 
relationships

▪ Rich in antitoxins (Vegetable & Fruit) diet
Vitamin D supplementation & maintain proper weight 



Thank you for your attention

“Let FOOD be thy medicine
Let MEDICINE by the food”
Hippocrates




