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Food allergy:

pathogenesis & clinics

Didier EBO

Immunology - Allergology - Rheumatology
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1. Definitions

� Babylonic speach confusion

� Classification (Ortolani C, Allergy 1995;50(S20)8-13)
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Classification

Non-toxic adverse food reactions

Immunologic Non-immunologic

Not IgE-mediated

IgE-mediated

Enzymatic

Pharmacologic

Undefined
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Classification

Non-toxic adverse food reactions

Immunologic               Non-immunologic          

Not IgE-mediated

IgE-mediated

Enzymatic

Pharmacologic

Undefined

IgE-mediated food allergy

� Most prevalent, increasing

� Most severe (fatalities)

� Changing (geographical and age-related patterns > prognostic)

� 24 foods 

� 7,7% Iceland > 16,8% Belgium > 24,6% Portland (USA)
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� 24 foods 

� 7,7% Iceland > 16,8% Belgium > 24,6% Portland (USA)

� Cave sensitization DOES NOT mean allergy !!!
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Bock A et al. J All Clin Imm 2007

Pumphrey RS et al. J All Clin Imm 2007
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2. Pathogenesis of IgE-mediated allergy
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2. Pathogenesis: primary food allergy
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2. Pathogenesis: secundary food allergy
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Oral

Inhalation

Contact

Oral

SENSITIZATION

Oral

Gegeneralised

Oral

>> OAS
ELICITATION

Sensitizer = elicitor Cross-reactivity

Class I Class II

PRIMARY

FOOD ALLERGY

SECUNDARY

FOOD ALLERGY

Classification

Non-toxic adverse food reactions

Immunologic               Non-immunologic          

Not IgE-mediated

IgE-mediated

Enzymatic

Pharmacologic

UndefinedPrimary

Secundary
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2. Pathogenesis: components

An allergen = collection of allergen

components that can all trigger production of 

sIgE antibodies
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UNIQUE CROSS-REACTIVE

SEVERE

MILD

NONE

Arachis hypogea

(Ara h)

Ara h 1

Ara h 2

Ara h 3

Ara h 4

Ara h 5

Ara h 6

Ara h 7

Ara h 8

Ara h 9

Bet v 1 homologue (birch)

Incomplete

Sensibilisation: inhalation

Lable

Bet v 2 homologue (birch)

Profilin

Sensibilisation: inhalation

>> clinically irrelevant

Ara h 10

Ara h 11

Prolamins

Complete

Sensibilisation: oral

Stable

Cross-reactive 

Carbohydrate

Determinants

>>> not relevant
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3. Causes

� 7 super families: 65% of all food allergies

� Prognostic sensitization profiles

� Geographic

� Age-related

4 plant food superfamilies

Prolamins (Bi)cupins Bet v 1 homologues Profilins

nsLTP 2S albumins -amylase/

trypsin inh

Vicilins (7S) Legumins (11S) 

Ara h 2/6 Jug r 1 Bra j 1 Ana o 3

Ara h 1 Jug r 2 Ses i 3 Ana o 1 Ara h 3 Jug r 4 Ses i 6 Ana o 2

Hev b 8

Art v 1

Phl p 12

Bet v 2

Ole e 2

Ara h 5

Gly m 3

Api g 4

…

Mal d 4

Pyr c 4

Pru av 4

Cuc m 2

Mus xp 1

…

Bet v 1

Ara h 8

Gly m 4

Api g 1

…

Mal d 1

Pru av 1

Cor a 1

…

Art v 3

Mal d 3

Pru p 3

Pru av 3

Jug r 3

Cor a 8

Ara h 9

…

Hev b 12 Ebo DG et al. TvG 2011

3 animal food superfamilies
Caseins EF-hands Tropomyosins

αααα−−−−S1, αααα−−−−S2-casein ββββ−−−−casein

Parvalbumins Troponins

Vertebrate Invertebrate

αααα−−−−parvalbumins ββββ−−−−parvalbumins

Gad c 1 Sal s 1 The c 1 Cyp c 1 Ran e 1

Der p 10 Bla g 7 Pen e 1

Ebo DG et al. TvG 2011
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EC Directives: food allergens 
to be declared on the label

http://ec.europa.eu/food/food/labellingnutrition/foodlabelling/comm_legisl_en.htm

3. Causes

� 7 super families: 65% of all food allergies

� Prognostic sensitization profiles

� Geographic

� Age-related
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Cor a 1: Bet v 1 homologuesCor a 1: Bet v 1 homologues

Cor a 8: ns lipid transfer proteinsCor a 8: ns lipid transfer proteins

AdultsAdults

Adults, adolescentsAdults, adolescents
Inhalation (birch)
Mild (OAS)

CRD hazelnut (UA/UZA)

Cor a 9: legumineCor a 9: legumine
Cor a 11: vicillin

(Young) children
Route sensitization???
Severe

Submitted:

Verweij MM, Hagendorens MM, Trashin S, Cucu T, De Meulenaer B, Devreese B, Bridts

CH, De Clerck LS, Ebo DG

Age-dependent sensitization to the 7S-vicilin like protein Cor a 11 from hazelnut 

(Corylus avellana) in a birch endemic region.

*

4. Clinics & natural course
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Clinics

>>>>

Natural course
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5. Diagnosis

� History

� Total IgE

� sIgE + components (prognostic patterns)

� Skin tests

� Basophil activation tests

� Food challenges

� Double blind placebo controlled (adults)

� Open (children)
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6. Therapy

� Omalizumab (anti-IgE)

� Immunotherapy

� Pollen (SCIT, SLIT): pollen-related food allergy

� Food (oral)

Sampson H et al. J All Clin Imm 2011 (May)
~ 300 mg/2 wk (€ 400 / 150 mg)

€ 8000 / year (life-long)

Not reimbursed



18-7-2012

17

Immunotherapy in food allergy

� SCIT / oral

� Option in controlled trials

� Desensitization (temporary) vs. induction of tolerance (definitive)

� Partial or total

� Frequent (controllable side effects)

� Need additional studies before entrance in mainstream clinical practice 

6. Therapy

� Omalizumab (anti-IgE)

� Immunotherapy

� Pollen (SCIT, SLIT): pollen-related food allergy

� Food (oral, SLIT, SCIT)

� >>> NO CURE (avoidance)
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TERRIFYING

poor labels

hidden allergens

unawareness

new allergies

TERRIFYING

poor labels

hidden allergens

unawareness

new allergies

“May contain” 25 36
“Present in environment” 25 23

% positive test

Peanut Hazelnut

No warning 11 25

“May contain” 43 79
“Present in environment” 7 60

Peanut Hazelnut

No warning 25 50

Pele M et al. Food Addit Contam. 2007 

Dec;24(12):1334-44
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TERRIFYING

poor labels

hidden allergens

unawareness

new allergies

Jacobs JFM et al. NEJM 2011
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Bansal AS et al. JIACI 2007

May contain nuts

TERRIFYING

poor labels

hidden allergens

unawareness

new allergies
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TERRIFYING

poor labels

hidden allergens

unawareness

new allergies

J All Clin Imm 2009
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Didier EBO Allergie: de praktijk (interactief)

65

Thanks for your attention

Didier EBO
Immunology – Allergology – Rheumatology

immuno@ua.ac.be


