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Educational objectives

At the end of this lecture, participants will be able:

• To review the definition of the term “food allergy”
• To address the relationship between food allergy and 

asthma 
• To review the natural history of food allergy



Asthma and food allergy

Definition of the term “food allergy”

Relationship between food allergy and asthma: 

a. food allergy as a proa. food allergy as a prognostic factor in asthma gnostic factor in asthma 

b. Asthma as a prognostic factor in food allergy  b. Asthma as a prognostic factor in food allergy  

c. Food allergy as asthma triggerc. Food allergy as asthma trigger





Global Resources in Allergy 

(GLORIA™)

Global Resources In Allergy (GLORIA™) is the 
flagship program of the World Allergy 

Organization (WAO). Its curriculum educates 
medical professionals worldwide through 

regional and national presentations. GLORIA 
modules are created from established guidelines 

and recommendations to address different 
aspects of allergy-related patient care.



What is an allergic disease?

• Allergy is a hypersensitivity reaction initiated by 
specific immunologic mechanisms.

• Allergy can be antibody-mediated or cell-
mediated. 

• In most patients with allergic symptoms  the 
antibody belongs to the IgE isotype, and these 
patients may be said to have an IgE-mediated 
allergy. 

Johansson SGO. Revised nomenclature for allergy for global use. Report of the
Nomenclature Review Committee of the World Allergy Organization,

October 2003. J Allergy Clin Immunol 2004;113:832-6.



Food hypersensitivity

Food allergy         Nonallergic food hypersensitivity 
(lactase deficit….)  

IgE-mediated food allergy        Non-IgE-mediated food
allergy (formerly CM 

intolerance)

Johansson SG. Revised nomenclature for allergy for global use: Report of 
the Nomenclature Review Committee of the World Allergy Organization. J 

Allergy Clin Immunol. 2004 ;113:832-6 



Asthma and food allergy

Definition of the term “food allergy”

Relationship between food allergy and asthma: 

aa. food allergy as a prognostic factor in asthma 

b. Asthma as a prognostic factor in food allergy  b. Asthma as a prognostic factor in food allergy  

c. Food allergy as asthma triggerc. Food allergy as asthma trigger



Factors associated with 
the onset of persistent asthma 

• Exposure to other children 
early in life

• Exposure to pets

• Exposure to farm animals

• Early allergic sensitization 
(foods)

• Sensitization to certain 
aeroallergens (perennial?)

• Eosinophilia

Increased Risk Decreased Risk

Martinez FD. Genes, environments, development and asthma: a 
reappraisal. Eur Respir J. 2007; 29:179-84 



Major criteria Minor criteria

Parental history of asthma (MD) Food sensitivity

Atopic dermatitis (MD) Wheezing  apart from colds 

Atopy Eosinophilia >5%

Castro-Rodriguez JA.  A clinical index to define risk of asthma in 
young children with recurrent wheezing. Am J Respir Crit Care Med 

2000; 162:1403-6   

In past 12 months, ≥ 4 wheezing episodes (>24h), with at 
least 1 physician-confirmed,

PLUS PLUS 

Asthma Predictive Index



Modified Asthma Predictive Index

Major criteria Minor criteria

Parental history of asthma SPT+ milk, egg or peanut 

Atopic dermatitis (MD) Wheezing  apart from colds 

Sensitisation to > 1 allergen* Eosinophilia >5%

Guilbert TW. Atopic characteristics of children with recurrent wheezing at high risk for the 
development of childhood asthma. J Allergy Clin Immunol 2004; 1282-7 

In past 12 months, ≥4 wheezing episodes (>24h), with at 
least 1 physician-confirmed,

PLUS PLUS 

* House dust mite, cockroach, dog, cat, mold, grass, tree, and weed.



Clinical predictors of asthma from 
epidemiologic studies

• Parental history of asthma and atopy; 
• History of wheeze; 
• Presence of other atopic conditions, such as eczema, 

rhinoconjunctivitis, or food allergy; 
• Increased serum concentrations of IgE; 
• Cytokines 

Sly P. Early identification of atopy in the prediction of 

persistent asthma in children. Lancet 2008; 372: 1100–06



Skin prick test can identify 
eczematous infants at risk of asthma

• Children with atopic eczema � high risk of asthma [OR = 
3.52] 

• Risk of asthma greater if large SPT with egg  [OR = 4.61] 

Lowe AJ. Skin prick test can identify eczematous infants at risk of asthma and 
allergic rhinitis. Clin Exp Allergy 2007; 37:1624–31
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LPT : Less Prevalent  Type 
of sensitization  at 2 yrs

(wheat, cat, mite, soy, birch)

The natural course of atopic dermatitis 
from birth to age 7 years 

and the association with asthma

Illi S. The natural course of atopic dermatitis from birth to age 7 years and 
the association with asthma. J Allergy Clin Immunol 2004; 113:925- 31

Does prevention / treatment of food 
allergy and AD catch a window of 

opportunity for prevention of 
asthma in children?



Defining childhood atopic phenotypes to investigate the 
association of atopic sensitization with allergic disease

• Children were recruited at birth (n 1456) and reviewed at 1, 2, 4 
and 10 years. 

• Skin prick testing (SPT) to common allergens was done    
at 4 (n 980) and 10 years (n 1036) 

• Lung function (n 981), 
• Bronchial challenge (n 784) 

• Serum IgE (n 953) testing at 10 
• Atopic phenotypes were defined, by sensitization pattern, for 

children with SPT at both 4 and 10 years (n 823)

Kurukulaaratchy RJ. Defining childhood atopic phenotypes to investigate the association 
of atopic sensitization with allergic disease. Allergy 2005:60:1280–6



R. J. Kurukulaaratchy. Defining childhood atopic phenotypes to 
investigate the association of atopic sensitization with allergic disease.

Allergy 2005:60: 1280–1286

Factors linked to chronic childhood atopy 
(allergic disease at 4 and 10 years) 

Chronic childhood atopics have high prevalence of 
early persistent  wheeze and persistent asthma

It is plausible that aeroallergen sensitivity might 
manifest in infancy  amongst chronic childhood atopics 

(almost at the same time of food sensitization).

Does prevention / treatment of food 
allergy in infancy catch a window of 

opportunity for prevention of 
asthma in children?



Asthma and food allergy

Definition of the term “food allergy”

Relationship between food allergy and asthma: 

a. food allergy as a prognostic factor in asthma a. food allergy as a prognostic factor in asthma 

b. Asthma as a prognostic factor in food allergy  b. Asthma as a prognostic factor in food allergy  

c. Food allergy as asthma triggerc. Food allergy as asthma trigger



Clinical course of cow's milk protein allergy 
in childhood

Age (years) Tolerance 95% CI 

1 22 (56 %) 40-72

2 30 (77 %) 61-89

3 34 (87 %) 73-96

5 36 (92 %) 79-98

10 36 (92 %) 79-98

15 38 (97 %) 87-100

Høst A. Pediatric Allergy and Immunology 2003; 13 (s15), 23-8

1-year birth cohort
1,749 newborns 
39 CMA (2.22%)



Natural history of immediate-onset CMA

StudyStudy Tolerance Tolerance Time after diagnosisTime after diagnosis

HostHost 50%50% 1 year1 year

GarciaGarcia--AraAra 68%68% 2 years 4 mo2 years 4 mo

VantoVanto 31%31% 22

53%53% 33

63%63% 44

Høst A. Cow’s milk protein allergy and intolerance in infancy. Pediatric Allergy and 
Immunology 2003; 13 (s15), 23-8

Garcia-Ara MC. Cow's milk-specific immunoglobulin E levels as predictors of clinical 
reactivity in the follow-up of the cow's milk allergy infants.                           

Clin Exp Allergy 2004;34:866-70

Vanto T. Prediction of the development of tolerance to milk in children with cow's milk 
hypersensitivity. J Pediatr. 2004;144:218-22

Mean duration of disease:

1-3 years



MiCMAC cohort: survival curve

Months from diagnostic DBPCFC
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Fiocchi A. Incremental prognostic factors associated with cow's milk allergy outcomes in infant
referrals: the Milan Cow's Milk Allergy Cohort study.  Ann Allergy Asthma Immunol 2008;101:166-73



Skripak JM. The natural history of IgE-mediated cow’s milk allergy. 

J Allergy Clin Immunol 2007;120:1172-7

The Baltimore Cohort – survival curves



The Baltimore cohort: predictors as incidence at 
various ages

Skripak JM. The natural history of IgE-
mediated cow’s milk allergy.                    

J Allergy Clin Immunol 2007;120:1172-7

“Asthma and rhinitis may appear 
to be associated with a 

poorer prognosis because 
children who

are followed longer are more 
likely to carry these 

diagnoses”



MiCMAC: presenting symptoms and 
tolerance

Factor Factor 

Patients Patients 
reachingreaching

tolerance tolerance 
(n=59)(n=59)

Patients not Patients not 

reachingreaching

tolerance tolerance 
(n=53)(n=53)

HRHR 95%CI95%CI

EczemaEczema 45 (76.27)45 (76.27) 48 (90.56) 48 (90.56) 1.651.65 0.900.90--3.043.04 0.100.10

Urticaria/angioedema Urticaria/angioedema 39 (66.10)39 (66.10) 37 (69.81) 37 (69.81) 1.391.39 0.800.80--2.422.42 0.250.25

Asthma/rhinitis Asthma/rhinitis 20 (33.90)20 (33.90) 23 (43.39) 23 (43.39) 2.192.19 1.261.26--3.823.82 0.0050.005

GIT symptomsGIT symptoms 13 (22.03)13 (22.03) 14 (26.41) 14 (26.41) 1.401.40 0.750.75--2.622.62 0.300.30

AnaphylaxisAnaphylaxis 4 (6.78)4 (6.78) 9  (16.98) 9  (16.98) 2.492.49 0.900.90--6.946.94 0.080.08

Fiocchi  A. Incremental prognostic factors associated with cow's milk allergy 
outcomes in infant referrals: the Milan Cow's Milk Allergy Cohort study.  Ann 

Allergy Asthma Immunol 2008;101:166-73



Profile of the child with long-term CMA

1. Presenting with asthma



1. Presenting with asthma

2. CM sensitisation at ImmunoCAP®

3. Co-sensitisation to foods at SPT

4. Co-sensitisation to beef

5. Co-sensitisation to grass and dog dander

6. Co-sensitisation to less prevalent allergens

Profile of the child with long-term CMA



Terracciano L.
Impact of dietary regimen on 

the duration of cow’s milk 
allergy. Cin Experim  Allergy 

2010, 40:125-9



Methods: randomisation

Children breastfed, or symptomatic despite current dietary 

prescription were switched to a different regimen. 

Jan – Apr: SF

May – Aug: eHF

Sept – Dec: HRF Terracciano L.
Impact of dietary regimen on 

the duration of cow’s milk 
allergy. Cin Experim  Allergy 

2010, 40:125-9



Results: mean duration of CMA

P = 0.018; log-rank test

µµ 40.240.2

µµ 24.324.3

µµ 24.324.3

Terracciano L.  Impact of 
dietary regimen on the dura-

tion of cow’s milk allergy. 
Clin Experim  Allergy 2010, 

40:125-9



Polysensitised children are insensitive to 
avoidance 

Terracciano L. Impact of dietary regimen on the duration of cow’s milk 
allergy. Clin Exper Allergy  2010; , 40:125-9

A phenotype-dependent course of 
atopic disease may be modifiable by 

the introduction/withdrawal of 
environmental factors such as allergen 

exposure.



Asthma and food allergy

Definition of the term “food allergy”

Relationship between food allergy and asthma: 

a. food allergy as a prognostic factor in asthma a. food allergy as a prognostic factor in asthma 

b. Asthma as a prognostic factor in food allergy  b. Asthma as a prognostic factor in food allergy  

c. Food allergy as asthma triggerc. Food allergy as asthma trigger

1.1.asthma in anaphilactic reactionsasthma in anaphilactic reactions

2.2.foodfood--allergic asthma.allergic asthma.



Respiratory aspects of anaphylaxis

Reaction severityReaction severity No asthma historyNo asthma history Asthma history(%)Asthma history(%)

Not severeNot severe 109109 64 (37%)64 (37%)

SevereSevere 2121 28 (57%)28 (57%)

Near fatalNear fatal 11 5 (83%)5 (83%)

FatalFatal 00 3 (100%)3 (100%)

Chi square  p=0.0002

Macdougall CF. How dangerous is food allergy in childhood? 
The incidence of severe and fatal allergic reactions across the UK and Ireland. 

Arch Dis Child. 2002;86:236-9 



Sampson HA. Fatal and near-fatal anaphylactic reactions to food in children 
and adolescents. N Engl J Med. 1992;327:380-4 



Bock SA. Fatalities due to anaphylactic reactions to foods. 
J Allergy Clin Immunol 2001;107:191

Asthma in fatal anaphylaxis



Bock SA. Fatalities due to anaphylactic reactions to foods. 
J Allergy Clin Immunol 2001;107:191

Asthma in fatal anaphylaxis
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Definition of the term “food allergy”
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Which foods can cause a respiratory reaction 
during food processing?

Roberts G, Golder N, Lack G. Bronchial challenges with aerosolized 
food in asthmatic, food-allergic children. Allergy. 2002; 57:713-7.

Age Food (processing) Oral Inhalant sIgE (IU/mL)

5 Fish (steaming) U C,W 8,29

7 Fish (baking or steaming) W U,A,W 5,90

8 Fish (steaming or frying) U,W U,W ND

11 Fish (steaming or frying) U,W C 7,29

13 Fish (steaming or frying) U,A C,W >100

13 Fish (steaming or frying) U,S W,T >100

2 Chickpea (baking) U,W R,C 6,07

6 Chickpea (baking) U,R U,W 0,00

4 Milk (boiling) V,L C,W 18,10

5 Milk (boiling) A,U C 85,70

4 Egg (boiling) V,W W 53,40

7 Buckwheat (baking) U,W W ND



Anaphylaxis to rice by inhalation

A 8-year old boy, allergic to peanuts and sensitised to rice 

Near-fatal shock - cardiopulmonary resuscitation - tracheostomy after 
inhaling steam from boiling rice. 

At 11: ingestion of  20g of rice flour in a bought dessert � no untoward 
effect. Was he tolerant?

DBPCFC with rice � negative
Inhalation challenge � positive

Fiocchi A. Anaphylaxis to rice by inhalation. J Allergy Clin Immunol 2003; 111:193-5



Mean methacholine  PC20 vs. severity of 
anaphylactic reaction to food.

Krogulska A, Dynowski J, Wasowska-Królikowska K. Bronchial reactivity in 
schoolchildren allergic to food. Ann Allergy Asthma Immunol. 2010;105:31-8

Mild           Moderate     Severe 



Food allergy and asthma

Study # pts Condition Age FA 
(history)

FA 
(challenge)

Onorato
1986

300 Asthma 7m-80y 25 (12%) 6 (2%)

Novembre 
1988

140 Asthma 2-9y 32 (23%) 8(5,7%)

Businco 
1995

42 AD 10 – 76 m 42 11(27%) 

Rancé
2002

163 Asthma 3 -14y 163 23 (9,5%)

James 
2004

320 AEDS 6m – 30y 320 34 (17%) 

Simpson 
2007

201 Asthma 3m-14y 88 67 (33%)



Simpson AB. Food allergy and asthma morbidity in children.
Pediatr Pulmonol 2007; 42:489-95

• 201 children aged 3 months to 14 years with the diagnosis of 
asthma - 88 had coexistent food allergy 

• All food-specific IgE concentrations greater than the 95% positive 
predictive value 

• Peanut and milk allergies associated with increased number of 
hospitalizations (P=0.009, 0.016)

• Milk allergy associated with increased use of systemic steroids 
(P=0.001)

Food allergy and asthma 



Food allergy and life-threatening asthma 

Allergic conditions & LTA OR CI p

Food allergy 8.58 1.85-39.71 0.006

Rhinitis 1.72 0.55-5.41 0.350

Eczema 0.86 0.23-3.19 0.823

Pet allergy 2.82 0.97-8.19 0.056

> 3 allergic diagnoses 4.42 1.17-16.71 0.028

Roberts G. Food allergy as a risk factor for life-threatening asthma in childhood: 
a case-controlled study. J Allergy Clin Immunol 2003;112:168-74

19 children (1-16 yrs) ventilated for an asthma 
exacerbation, 38 asthmatic controls



Food allergy linked to life-threatening asthma in childhood

Allergic sensitisations & LTA Cases (%) Controls (%) Odd ratio

Grass pollen 10 (52.6) 12 (31.6) 4.00

Tree pollen 4 (21.1) 5 (13.2) 2.17

Alternaria 1 (5.6) 1 (2.6) —

Cladosporium 1 (5.6) 1 (2.6) 2.00

Aspergillus 1 (5.6) 2 (5.3) 1.00

Dog 7 (38.9) 4 (10.5) 6.31

Cat 7 (41.2) 8 (21.1) 2.56

D pteronyssinus 10 (52.6) 19 (50.0) 1.12

D farinnae 5 (27.8) 9 (23.7) 1.12

Any aeroallergens 14 (73.7) 24 (63.2) 1.90

Any food allergens 10 (52.6) 5 (13.2) 6.90

4 or more allergens 8 (42.1) 6 (15.8) 5.26

Roberts G. Food allergy as a risk factor for life-threatening asthma in childhood: 
a case-controlled study. J Allergy Clin Immunol 2003;112:168-74



Wang J. Food allergen sensitisation in inner-city children with 
asthma  J Allergy Clin Immunol 2005;115:1076-80

Food allergy is associated with severe asthma 



Single food allergies associated with 
severe asthma 

Wang J. Food allergen sensitisation in inner-city children with 
asthma  J Allergy Clin Immunol 2005;115:1076-80



Multiple food allergies associated 
with asthma hospitalizations

Wang J. Food allergen sensitisation in inner-city children with 
asthma  J Allergy Clin Immunol 2005;115:1076-80



Clinical FA prevalence estimates in the United 
States (NHANES 2005-2006) by age.

Liu AH. National prevalence and risk factors for food allergy and relationship to 
asthma: results from the National Health and Nutrition Examination Survey 

2005-2006. J Allergy Clin Immunol. 2010 126:798-806.e13



Risk of food sensitization and FA in
diagnosed asthma

Liu AH. National prevalence and risk factors for food allergy and relationship to 
asthma: results from the National Health and Nutrition Examination Survey 

2005-2006. J Allergy Clin Immunol. 2010 126:798-806.e13



FA & asthma risk in USA

Liu AH. National prevalence and risk factors for food allergy and relationship to 
asthma: results from the National Health and Nutrition Examination Survey 

2005-2006. J Allergy Clin Immunol. 2010 126:798-806.e13



The diagnosis of food allergy associated with 
asthma is not easy…

… nevertheless  consider food allergy when:

a. asthma symptoms start early in life 
b. asthma associated with AD

c. asthma is difficult to manage
d. history indicates relation between asthma and meals 

e. in CMA

Baena-Cagnani CE. Role of food allergy in asthma in childhood. 
Curr Opin Allergy Clin Immunol 2001;1: 145-9.
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We look forward to seeing you in Cancun!

Arrivederci a Cancun!


