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IgE

 Atopic dermatitis and food allergy 

Pollen-food syndrome Allergic asthma and food allergy 

 latex-food Syndrome Allergic  Eosinophilic Esophagitis

Food Allergy Diagnosis

IgE- associated –cell-
mediated disorders

Mediated disorders cell-mediated disorders

Celiac disease

Dermatitis  
herpetiformis

Protein-induced
enteropathy

Non-IgE

Anaphylaxis

Urticaria And
angeodema

Type –I & type -

IV

Type -IV
Type -I





What makes Food Allergic ? IgE binding sites (EPITOPS)



Disease

Persistent v’s Transient

Mild v’s Severe

Food Allergy Phenotypes

Early v’s late onset
Pollen Food Allergy

Atopic eczema
Allergy Asthma

Eosinophilic Esophagitis

Cross Sensitization  
vs. 

Cross Reactivity
Host variability 

Latex food allergy 



HISTORY

• Description of symptoms

• Time between ingestion of food and onset

of symptoms

• Minimum quantity of food required to 

elicit symptoms

ANIMAL ORIGIN

•Milk 

•Egg

•Fish

•Meat

•Poultry

•Sea foods

VEGETABLE ORIGIN

•Nuts & seeds

•Fruits & vegetables

•Herbs & spices

•Grains products

•Drinks such as :

Wine, Beer Tea, cola, etc.



FOOD ALLERGY DIAGNOSIS

0      1      6        24              72   (Time)

Anaphylaxis, acute urticaria & angioedema  

Oral Allergy Syndrome/ latex food syndrome  

Rhinitis & wheezing S/S of Anaphylaxis   

Acute contact  Urticaria

G.I. Symptoms, Eosonopihilic esophagitis

Asthma

Atopic Dermatitis

Non-IgE mediated disorders 

(coeliac diseases) 



Oral Food Challenge  (OFC) is Gold Standard 
Time consuming 
Risky  
Hospitalization/intensive care  



.

.

ALLERGY DIAGNOSIS

GELL- Coombs

Free IgE

Type I 

Specific IgE ISAC 
(component RD)

. SPT

.IDST

. PPT

*Contact dermatitis 
*Drug allergy (T-cells)

BAT (CD63) assay
CAST(FLOW & ELISA)

Type IV

Th2 (IL-4 /13) 
Respiratory ,  Food, 

Insect & Drugs allergy

Eosnophils 

Cell- bound IgE

Specific IgE 
(immunocap- allergen)

IV A
Th2(IL-5

Delayed Respiratory & 
Food, Insect & Drugs 

Allergy 

*Delayed IDST reaction 
Atopy Patch TEST 

Patch test
(T-cells)

LTT & ELISPOT

> 
1hrs.

Tissue damage
& BHR 

IL-5

IL-4

< 
1hrs.



* CRD (Component Resolved Diagnosis) 

0.1



Case: Atopic Dermatitis Case: Atopic Dermatitis 

2 month old male

with irritability,

eczematous rash
- exclusively breast fed

- regular maternal diet

- no apparent 

correlation with 

mother’s diet

- mother has mild AR



Results of Studies

• Prick Skin Tests

- milk: 8/12

- egg:  2/4

- peanut: 0/2

- soy: negative

- wheat: 4/15

- histamine: 5/10

- saline: 0/2

• Food-IgE   [kU/L]

- milk: 6.1

- egg:  0.8

- peanut: <0.35

- soy: <0.35

- wheat: 4.1

Your next step:
A.  Eliminate egg, milk & wheat from mother

B.  Eliminate milk & wheat from mother

C. Eliminate milk from mother

D.  Start hypoallergenic formula 



Range for specific IgE test results

• SPT
immunoCAp

specific IgE

Size of the Wheal  

Allergen



Performance characteristics of 
ImmunoCAP® at cut-off 0.35 kU/L

Egg Milk Peanut Soy Wheat Fish

No. pts pos/neg 145/51 95/101 136/60 34/162 23/173 52/144

sensitivity 98 100 97 94 96 94

specificity 45 30 38 25 20 65

Positive Predictive value 84 57 78 21 14 49

Negative Predictive

value

88 100 85 95 97 97

Sampson, Ho.1997;100

immunoCAp

specific IgE





(Specific IgE)

History

Age

Disease 





(Specific IgE)

6
32



Allergen     Decision Pt    PPV    Sens.      Spec.

(kUA/L)_________________________

Egg 7 98% 61%         98%
(< 2 yrs of age)+           2 95%

Milk 15 95% 57%         94%
(< 1yr of age)++            5 95%

Peanut 14        100%      57%        100%

Soy 30 73%        44%         94%

Wheat 26 74%        61%         92%

Tree nuts+++             15 95% ---- ----

95% Predictive Decision Levels

Sampson JACI  2001; 107:891-96.
+ Boyano MT, et al. Clin Exp Allergy 2001; 31:1464-9.
++     Garcia-Ara C, et al. JACI 2001; 107:185-90.
+++   Clark AT, Ewan P. Clin Exp Allergy 2003; 33:1041-45.



Size Of SPT With 100% Likelihood Of 
Positive Open Challenge

Milk Egg Peanut

Children 0-2yrs ≥6mm ≥ 5mm ≥ 4mm

Children all ages ≥ 8mm ≥ 7mm ≥ 8mm

 PPV of positive SPT - <50% vs DBPCFC

NPV of negative SPT - >95% vs DBPCFC

• SPT

Size of the Wheal  

Allergen





Sensitivity, specificity, NPV and 
PPV for specific cut-off levels

• SPT

Size of the Wheal  

Allergen

immunoCAp

specific IgE

1

2



50% and 95% Predictive Value have been 
Established for Food Specific-IgE and SPT

• SPT

Size of the Wheal  

Allergen immunoCAp

specific IgE



AD and Milk Allergy

2 weeks after

initiating a 

milk-free diet

Milk PST – 8/12 mm

Milk-IgE – 6.1 kUA/L 

1/3 of infants with

atopic dermatitis 

have food allergies



MILK – 30 PROTEINS

 80 % Casein

 20% whey - - β Lactoglobin

- α Lactoglobin

- Bovine serum –

globulin & albumin

 β  - Lactoglobin is principal protein 

in Whey Component (61%) in Cow’s 

Milk but is absent in human milk.



Intact protein formula/hydrolyzed protein Formula & 
Extensively hydrolyzed protein formula  





Precipitation  & Exacerbation Of Atopic Dermatitis
Complicating factors in atopic dermatitis

Irritation of skin
by wool etc.

Infection

Stress

Excessive
sweating

Inoculations

Food 
intolerance

Food 
Allergy (30%)

Inhalant
allergy

Biphasic 

inflammation 

• Acute – TH-2 (IgE) 

• Chronic – TH-1



Same same - but different?

RAMU SHAMU

3 months Eczema Eczema

6 m SPT to egg +3 +4

3 y SPT to peanut +4 +5

Treatment Diet, no egg or peanut Diet, no egg or 

peanut

Symptoms, peanut Never eaten Never eaten

IgE to peanut (10 y) 61 kU/l 45 kU/l

Food challenge (10 y) No symptoms Urticaria, severe,

stomach-ache,

rinitis,

cough

Where is Role of Component-Resolved Diagnostics (CRD)?



What makes Food Allergic ? IgE binding sites (epitops)

Cupin family of 

Proteins

Prolamin family of 

Proteins

PR-10 

(Pathogenesis related) 

Proteins

Animal 

Food 

Allergens

Vicillins

(Peanut, 

soyabean)

Legumins

(Almond, 

Cashew nut)

Albumin

(Mustard seed,

Tree nuts

Lipid Transfer

Proteins

(Peach, 

Lettuce

The oral allergy 

syndrome

(Celery

Carrot

Proteins   - 20 families (0.26%)

The Tropomydins

(Crustaceans & 

Mallusks)

The parvalbumins

(Fish, Edible frogs)

Multiple families 

(Egg & Milk 

allergens)



Role Of Component-resolved Diagnostics (CRD)
A science that make it feasible to quantify IgE antibodies to 
specific allergen proteins on a molecular allergologic level

]

Whole Allergen Components,(Individual Allergenic Epitopes Molecules)

CRD have been introduced in

order to increase the probability of

– True Food/aero-allergens & insects Allergy diagnosis

– Identify patients at high risk of reactions

– Identify patients more prone to persistent disease











Vegetable Origin 

( highly reactive )

A.

B.



Vegetable Origin 

(Anaphylaxis)



Is it low risk allergy Or  risk for severe reaction? 

Low risk 
High risk 



specific IgE to peanut, 58kU/l,

All other nuts <0.1 kU/l

H/O Urticaria & S/S of Anaphylaxis After Eating Nut Mix.

Is it low risk allergy Or  risk for severe reaction? 

Avoid Peanuts or All Nuts
SPT - > 6mm. Wheal Size

Ara h 1
Ara h 2
Ara h 3
Ara h 8

4.8 kU/l
93kU/l
4 kU/l
<0.1 kU/l

Molecular based Sp. IgE



Inj-Adrenaline

(High  risk)  



Peanut allergen  Components

RAMU SHAMU

IgE to peanut (10 y) 61 kU/l 45 kU/l

IgE to Ara h 2 < 0.35 kU/l 35 kU/l

IgE to Ara h 8 62 kU/l 3.5 kU/l

Food challenge 

(10y)

No symptoms Urticaria, severe, 

stomach-ache, 

rinitis, cough



Test with 

ImmunoCAP

Allergen Soybean 

+ Gly m 8 + Gly

m 5/Gly m 6

Is it low risk allergy Or  risk for severe reaction? 

Low risk 
High risk 



Suspicion of soy allergy/ Risk for severe reactions? 

• Test with ImmunoCAPAllergen Soybean + Gly m 8+Gly m 4 + Gly m 

5/Gly m 6
Soybean:  neg
Gly m 4: neg

Gly m 5/Gly m 6: 
neg

Soybean:  pos or neg
Gly m 4: pos

Gly m 5/Gly m 6: neg

Soybean:  pos
Gly m 8: pos or neg
Gly m 5/Gly m 6: 

pos

If patient is pollen- allergic:

Risk for reactions to soy

- predominantly OAS

but sometimes severe
Risk for severe

reactions to soy

Mittag JACI 2004, Ballmer-Weber JACI 2007 Kleine-Tebbe JACI 2002, Treudler JInvACI2008
Van Zuuren Allergy 2010, Kosma Acta Pediatr 2011



Is it low risk allergy Or  risk for severe reaction? 

Low risk High risk 



Low risk High risk 

Is it low risk allergy Or  risk for severe reaction? 



11 %
54%
25%
12%

( Respiratory Allergy – Significant) 

EGG – 40 Proteins

High risk 



(High risk) 



Probability of Reacting to Egg

100%

80%

90%

70%

60%

50%

40%

30%

20%

10%

0%
0.35 0.7 3.5 17.5 50 100

IgE Antibody Concentration (kUA/L)

P
ro

b
ab

ili
ty

Egg white

Retrospective study
n = 300

Prospective study
n = 100

Logit model using log(kU A/L)

7.01.2



 ALBUMEN INDUCED – BAKER’S ASTHMA

Wheat allergy 



50

.

• .• Usually occurs within two hours of eating the 
allergenic food

• Onset during physical activity
• .Foods most frequently reported to have induced 

exercise-induced anaphylaxis:
– Wheat (omega-5-gliadin) and other grains
– Celery and other vegetables
– Shellfish (shrimp; oysters)
– Chicken
– Squid
– Peaches and other fruits
– Nuts especially hazelnut
– Peanuts and soy beans

• May be associated with aspirin ingestion

Exercise-induced Anaphylaxis



Fish allergy: parvalbumin and beyond

Tropomyosin 

Cofactor- . NSADIS/Beta blocker /ACE-I
Alcohol 
Exercise 



Animal  Origin 
Fish Allergy: Parvalbumin/Shellfish:Tropomyosin

• Milk-whey/ casein
• Egg- ovamucoid

• IgE- mediated alpha gal food 
allergy

( Beef /pork &lamb)



Epipen

fish allergens for IgE-diagnosis 



IgE- mediated alpha-gal food allergy
( Beef /pork &lamb)

• H/O urticaria or anaphylactic reaction

• Delayed onset (3-6 hrs after ingetion)

• Positive specific IgE alpha gal (sugar moiety)

• Sensitization by TICK BITE



Cross sensitization vs. cross reactivity  



.

UAH/AD

ASTHAMA 
UAH/AD

OAS

ASTHAMA

OAS (KIWI)

Pollen food allergy  

Fruits
vegetables 

Nuts 



Vegetable 
Origin 



Profilins are proteins usually unstable to heat and acid present in pollens and plant 

foods

Sensitization to pollen profilin ocurs through the respiratory tract

Profilins in Plants – OAS (fruits)
MELON, WATERMELON, TOMATO, BANANA, PINEAPPLE  AND ORANGE 

=



Vegetable Origin 

(local Anaphylaxis)



Vegetable Origin 

(Anaphylaxis)



Lipid Transfer Protein (LTP) in plants 

Present in Rosaceae, tree nuts, peanut, maize, 

mustard, asparagus, grapes, mulberry, cabbage, dates, 

orange, fig, kiwi, lupine, fennel, celery, tomato, 

eggplant, lettuce, chestnut and pineapple

LTPs are a family of stable proteins that resist heating 

and enzymatic digestion, and may give Systemic 

Reactions



Mal d

2

Pru av

3
Pru p

3

Mal d

1

Pru p

1Pru av

1

Mal d

4

Pru p

4

Pru av

4

Lipid Transfer 

Protein 

LTP

Bet v 1 

homologues PR-

10 allergens

Profilins

Potential to cause symptoms or severe

reactions

ALLERGENIC PROTEIN EPITOPES



Unique

allergens

Moderately cross-

reactive

L
e

v
e

l
o

f
c

ro
s

s
-

re
a

c
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v
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y

Bet v (Pr 10), Grass POLLEN ALLERGEN

OAS

Highly cross-reactive

Profilin, LTP

Most allergen sources contain representatives of all 

three types(multi pan allergen )

POLLEN -FOOD

ALLERGY

(Profilin) Phl p 12 OAS + moderate to 
severe SAR and 

asthma

Grass and tree

Pru p 3 (LTP)

Grass tree & weeds

Anaphylaxis 
(UAH/ad severe 

asthma  

Fruits/vegetables /Nuts 



Symptomatic / anaphylaxis 

LTPProfilin

Fruits/vegetables /Nuts 



Inj-Adrenline



Inj-Adrenline

H/O



IgE- associated –cell-mediated disorders

(Tree pollen)

(allergen extract ) (Molecular based )

Arh-2 <0.35 kU/L
Cora14-13kU/L

Hazelnut-high risk 



IgE- associated –cell-mediated disorders

Inj-Adrenline

Milk         <0.35kU/L

-Egg-High Risk 



IgE- associated –cell-mediated disorders

Inj-Adrenline

+ve

-ve

Ans:- cooked egg in to the diet 

0.1





IgE- associated –cell-mediated disorders





.
Non-IgE-Mediated Allergies



.
Non-IgE-Mediated Allergies



.
Non-IgE-Mediated Allergies



.

• .

Non-IgE-Mediated Allergies



Non-IgE-Mediated Allergies



.
Non-IgE-Mediated Allergies



.
Non-IgE-Mediated Allergies



Pillars of Food Allergy Management

These must be applied at all times and in all settings

Prevention Emergency   

Preparedness

Oral 
immunotherapy? 



Teach Food Allergy Basics

Timing
Anaphylaxis
Epinephrine

(Munoz-Furlong et al. Nutrition Guide To Food Allergies. FAAN. 2005)
(Sampson, HA, Hospital Practice, 2000) 
(Food Allergy Practice Parameter. Annals of Allergy, Asthma & Immunology. 2006)



Food Allergy Fatal and Near Fatal 
Anaphylaxis

• Most away from the home
• Unintentional ingestion with known food allergy
• Majority are peanut & tree nut
• Asthma is a significant risk factor
• Adolescents and young adults are at greatest risk

- 70% of mortalities between ages 12 and 21
• Delayed or lack of administration of epinephrine

– 88% of fatalities 

(Bock JACI 2001;107:191) 
(Bock JACI 2007;119:4:1016-18) 
(Sampson et al. JACI 2006;117:391-7)
(CDC, Voluntary Guidelines for Managing Food Allergies. 2013)



Home
School Restaurants

Parties and Play Dates Alternative Care Givers

Food Allergy Management must be 
Implemented in all Settings (how to use epipen
auto injector - Inj-Adenaline) 



Administering an Epi-pen

Hold 15 seconds

Jab black end into outer thigh
Use enough force to make a bruise
This can be done through clothing

Remove grey activation cap

Keep patient lying down

(Inj-Adenaline)
(0.3 to 0.5ml X IM)



Epinephrine:
Contraindications/Considerations

(Anaphylaxis Practice Parameters. JACI.2005)
(Sicherer and Simons.  Pediatrics. 2007; 119;638-646)

(NIAID 6.3.3)

• No contraindication if treatment for anaphylaxis 

• Caution with cardiac issues, arrhythmias, uncontrolled 

hypertension or hyperthyroidism, aortic aneurysm, 

recent intracranial surgery and patients on 

sympathomimetics, TCAs, MAO inhibitors

• Beta blockers decrease 

response to epinephrine



Epinephrine: Considerations with asthma

• If Ever Any Concern That A Food Allergic 

Reaction Has Triggered An Asthma Attack 

Then Treat With Epinephrine First

.Delays In Epinephrine Use Are 

Associated With Increased Risk Of Death



.Oral Immunotherapy(OIT) 



Leicester – Cow’s Milk 

Cambridge - Peanut

USA - Tree nut

Japan - Egg

? The future  – Oral desensitisation



Peanut oral immunotherapy 











Successful management of severe cow’s milk 
allergy with omalizumab treatment and CD-sens
monitoring

http://dx.doi.org/10.5415/apallergy.2014.4.4.257 Asia Pac Allergy 2014;4:257-260

Omalizumab (Anti-IgE) and food allergy 
• Researchers conclude that peanut OIT in combination

with Omalizumab allows for rapid, effective 
desensitization in the majority of peanut allergic 
patients, including those with high peanut-specific IgE 
levels Omalizumab aids fast oral desensitization for 
peanut allergy



Recombinant food allergen  vaccines  



, Co-factors NSAIDS,ALCOHAL, EXERCISES etc.
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