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Testing for allergies  

SPT ImmunoCAP ISAC Allergen chip Challenge test 

in vivo in vitro 



In vivo testing 
Oral provocations are not without risks 



In vivo testing  
EU regulations limit application of skin testing 



In vitro allergy diagnostics: Monovalent 
binding of IgE to allergens 



Type I hypersensitivity reaction 

degranulation 

release of inflammatory 
mediators 

allergic symptoms 

mast cell 
basophil 



Reguirements of effective FcεRI cross-linking. 
Including cellular testing in allergy diagnostics 

degranulation 

mast cell 
basophil 

Allergen 

≈ 5-24 nm 

> 100 seconds crosslinking FcεRI (association/dissociation) 

oligomers > dimers 
> 100 cross-links per cell, ≈ 0.26% of FcεRI 

Knol, Mol Nutr Food Res. 2006;50(7):620-4 



Degranulation 





Degranulated human basophil 
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The story of IgND, γE 

February 1968, WHO Reference Center for immunoglobulins 



Dept Blood Cell Chemistry, CLB, 1989 
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Serendipity:   

is the effect by which one accidentally discovers something fortunate, 
especially while looking for something else entirely  

Isaac Asimov: “The most exciting phrase to hear in science, the one that 
heralds new discoveries, is not 'Eureka!', but 'That's funny …‘” 

Pek van Andel: “Serendipity is looking for a needle in a haystack and  
discovering the farmer's daughter”  



How LM435-CD63 binding on activated basophils 
was discovered: An example of serendipity.  
 

  

I can not find the IgG1 isotype control 
to study activation of platelets. 

Where is Edward? 

Here take LM435. We have 
plenty ascites and it is of no 
use as an oxidase MoAb 

Arthur Verhoeven 

That’s funny 

Edward Knol 

Enjoying lunch in the cafetaria 

Edward Knol 

Rob Fijnheer 

Knol, you ruined my experiment! 
All my activated platelets are 
binding the control antibody ! 



Increased LM-435 binding on activated basophils (1989)  
(IV Leukocyte workshop: CD63) 
 

: resting 

: 10 ng/ml α-IgE (14% HR) 

: 100 ng/ml α-IgE (70% HR) 

Single-color staining: only on “purified” basophils  
(500ml blood, purification 4-6 hours) 

Knol et al. J.Allergy Clin.Immunol, (1991) 88:238-38 



CD63 binds the membrane and BB1 
binds the matrix of basophils granules 

BB1: 5 nm gold, CD63 : 10 nm gold 



Degranulated human basophil 
 



CD63 assay on non-purified basophils  
 

Saint Laudy et al, 1994 

ALLERGIE ET IMMUNOLOGIE vol.26 iss.6 pg.211 -4 

Analyse de l'expression membranaire du mar-queur CD63 par 
activation du basophile humain. Application au diagnostic 
allergologique 



Basophil activation test, commercial kits  



Strategy to monitor basophil activation,  
simple protocol/cheap 

PE: CD63 
FITC: CD123 
APC-A: CD203C 

Unstimulated, RPMI 



Different strengths of activation 

CD63 CD63 vs. CD203C 

CD63 CD63 

CD63 CD63 

C
D

20
3C

 

C
D

20
3C

 

C
D

20
3C

 

C
D

20
3C

 



1) Allergy diagnostics, introducing cellular testing 

2) Discovery of CD63 as basophil activation marker 

3) Application of CD63 in peanut allergy diagnostics 

4) Overview application of BAT in allergy diagnostics   

Basophil activation test 



1) Allergy diagnostics, introducing cellular testing 

2) Discovery of CD63 as basophil activation marker 

3) Application of CD63 in peanut allergy diagnostics 

4) Overview application of BAT in allergy diagnostics   

Basophil activation test 





Golden standard in food allergy diagnostics: 
double-blinded placebo controlled provocation. 
> 2 days in-house 



Peanut components 
 Peanut = Arachis  hypogea 



Peanut allergen-induced basophil degranulation. 
Ara h 2 and Ara h 6 are most potent 

S. Koppelman, C.E.A. 2004 
S. Koppelman, C.E.A. 2005 

K. Peeters, C.E.A. 2007 



Peanut allergen-induced basophil degranulation. 
Calculation ½ max concentration 
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Ara h6 is the most potent peanut allergen in 
inducing basophil degranulation of 9 patients 



CD-sens 



CD-sens to Ara h 2 and Ara h 6 in children 
in UMC Utrecht 
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CD-sens = 1 / ½ max [allergen] 

peanut allergic 

non-peanut allergic 

Jasmijn Lagrouw and Francine van Erp 



The IgE and basophil responses to Ara h 2 and 
Ara h 6 to predict peanut allergy in children 

Study population 
• Children of 3 – 18 years with suspected peanut allergy 

– Clinical history and / or  
– Peanut sensitization (SPT > 3 mm, sIgE peanut > 0.35 kU/L) 
 

Study procedures 
• Index tests 

– Clinical evaluation and  sensitization tests (SPT, sIgE peanut, h 2, h 6) 
– Basophil Activation Test (h 2, h 6) 

 
• Outcome  

– Double Blind Placebo Controlled Food Challenge 
• Follow-up 
• Panel diagnosis 

 

 
 

Francine van Erp 



ROC curves of ImmunoCAP and BAT 

Van Erp, JACI, 2017; 139:358-60 



Ara h 2 and Ara h 6 in CAP and BAT 
ROC  and AUC 



Combining sIgE and BAT for Ara h2 and Ara 
h6 reduces peanut provocations by 80% 

Van Erp, JACI, 2017; 139:358-60 
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Allergy diagnostics by BAT 

Food allergy: Peanut, Milk, Hazelnut, Apple, Hen’s egg, Peach, 

Wheat 

Drug allergy 

Insect venom: Bee and wasp venoms  

Patient-own products 

Chronic urticaria: autoimmune  

 

Allergy, 2015; 70:1393-405 



Monitoring of allergy by BAT 

AIT: Grass pollen, birch pollen, bee venom, wasp venom 

AIT food: Peanut, hen’s egg, milk 

Spontaneous tolerance: Milk  

Other treatments including anti-IgE 

! BAT is performed on whole blood, so blocking factors, i.e. 
IgGs, affect outcome. 



1. BAT should be done on fresh blood (preferably less than 24 hours old) 

2. Anti-IgE non-releasers cannot be tested by BAT.  

3. BAT is complex and requires an experienced laboratory and 
interpretation. 

4. BAT and ASST do not correspond exactly in the diagnosis of CSU.  

5. Drug BAT should be performed within a year of the most recent allergic 
response that elicits the diagnostic visit. 

6. The testing setup and interpretation of BAT is complex and still lacks 
standardisation (Patil/Shreffler, companies) 

BAT: Issues 

Curr Allergy Asthma Rep 2016 
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