
Private Information

Role of Component Resolved Testing in Food 
Allergies: From Peanuts to Red Meat Allergies

Patricia Slev, Ph.D, D(ABCC)
Abdulrahman Saadalla, M.B., B.Ch.



Private Information

Learning objectives

ÅExplain the concept of component resolved diagnostics and its 
role in food allergy diagnoses

ÅDiscuss commonly ordered allergen component panels including 
alpha-gal, peanut, tree nuts and others

ÅDescribe the pathophysiology of alpha -gal syndrome and the 
importance of serology testing
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Outline

ÅGeneration of allergen specific IgE
ÅAllergy diagnosis: role of allergen specific-IgE testing clinical lab
ÅFood allergy: overview and diagnosis
ÅAlpha-gal syndrome
ÅPeanut allergy
ÅMilk and Eggs
ÅWheat
ÅSesame
ÅTree nuts

ÅFuture directions in allergy diagnostics
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Generation of allergen specific IgE



Private Information

Th1
T-bet

Th2
Gata3

Th17 
Ror t͊

Bacterial infections, cytotoxic

IFNg

IL-12

IL-4, IL-5, 
IL13

IL-17, IL-22

Allergy, Parasites Cancer, tissue 
repair

ADAPTIVE

óóseek and destroyôô

Inflammation types

ILC1
T-bet

IFNg

IL-4, IL-5, 
IL13

IL-17, IL-
22

INNATE

ILC2
Gata3

ILC3
Ror t͊

Tfh1
Bcl6/ T-bet

IFNg

IL-4, IL-5, 
IL13

IL-17, IL-
22

ADAPTIVE (GC)

Tfh2
Bcl6/Gata3

Tfh17
Bcl6/ Ror t͊



Private Information

ÅSkin/Mucosal surfacesĄ viral 
infection?/injury Ą exposure to allergens 
Ą secrete IL-25, IL-33, and TSLP (alarmins) 

ÅReleased cytokines/alarmins activate 
Dendritic cells (DCs) and local innate cells:

ÅCD103+ DCs in GIT

ÅCD11b+ DCs and Langerhans cells in 
dermis 

ÅILC2 Ą IL13 and IL4 (inhibit Treg)

ÅDCs migrate to SLO:
ÅDrive differentiation of naive T cells Ą 

Th2 producing IL-4, IL-5, and IL-13
ÅTh2 cytokines Ą expansion of naïve 

allergen -reactive IgM-producing B cells 
Ą class switching and IgE production
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Sensitization

ÅBinding of IgE to Mast cells and 
basophils are sensitized
ÅGenerated allergen specific IgE 

binds to the high affinity 
receptor (FceR1)

Rexposure

IgE is not actively 
transported across 
epithelial barriers

Lamina 
propria

Peripheral
 blood

2ry lymphoid organs
Bone marrow
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ÅOn re-exposure to allergens Ą bound IgE 
molecules are crosslinked  Ą 
degranulation

2 response phases:
ÅImmediate release of preformed  granule 

contents by exocytosis
ÅHistamine, proteases (like tryptase and 

chymase), heparin, and chemokines

ÅDelayed synthesis and secretion of lipid 
mediators, cytokines and chemokines 
(hours-days)

Vasodilation
Increased vascular permeability
Smooth muscle vasoconstriction
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ÅDiscovered In 1967 as the immunoglobulin 
responsible for immediate hypersensitivity reactions
ÅTwo heavy (epsilon) chains contain four constant 

region domains (C͌ Ν-C͌ΠьШ
ÅHeavily glycosylated Ą18% carbohydrate
ÅLowest serum concentration of immunoglobulin in nonatopic persons 

(20 ng/mL)
ÅDoes not pass the placenta 
ÅDoes not activate the classical complement
ÅShort half-life Ą 1-5 days in PB Ą Approximately 50% of IgE is distributed 

in the extravascular space Ą longer half life if bound to MC or Basophils
Chauhan et al., PMID: 33081206

Immunoglobulin E Primer

Allergy Pathophysiology
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Tfh13 cells
ÅExpress GATA3 in addition to BcL6
ÅSecrete IL-4, IL-5, and IL-13
ÅCirculatingTfh13 found to be increasedin 

peanutand aeroallergenallergypatients
ÅLoss of Tfh13 cells abrogates production of 

high-affinity IgE
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Age and route of exposure (the 
dual-allergen exposure hypothesis)

First year of life: Initial exposure 
through:

ÅSkin Ą Sensitization/ allergy
ÅOral Ą  tolerance

Tordesillas et al., PMID:28723552

Allergy Pathophysiology
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LEAP study
ÅRCT assessed oral tolerance induction to peanut in high-risk children 

(with severe eczema, egg allergy, or both) aged between 4 and 11months 
ÅConsuming peanut products at least 3 times (6 g) a week vs. completely 

avoiding any peanut until 60 months
ÅPeanut consumption in first 11 months of life in patients with positive SPT 
Ą 86% reduction in peanut allergy

RCT = randomized control trial
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Eczema & sensitization

ÅEarly onset eczema 
(infancy) is a strong risk 
factor for IgE-mediated 
food allergy

ÅDetergents and pollutants Ą 
reduce Filaggarin expression 
ÅSurfactants affect tight 

junctions 

Marques-Mejias et al., PMID:38253125
(Material reused underterms of Creative Commons license)

https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Marques-Mejias+A&cauthor_id=38253125
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Marques-Mejias+A&cauthor_id=38253125
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Marques-Mejias+A&cauthor_id=38253125
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Å2048  patients Ą55.5%  were  
atopic
ÅThe frequency of high risk sIgE 

(concentrations with >95% PPV) to milk, egg 
and/or peanut is:

ÅHighest with eczema in the first 3 
months of life 
Å64% of infants with severe eczema of 

onset-age 3 month
ÅLeast if eczema developed >12 

months 

*

Eczema & sensitization

[ŔŊƨƖĲШƖĲƨƚĲĬШƽŔƣőШƓƨĤũŔƚőĲƖќƚШƓĲƖůŔƚƚŔŸŰ
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ÅPeanut, egg white or sesame in 
< 1y old infants

ÅHigher FA prevalence with 
younger age and more severe 
eczema

ÅEczema: 
Å1 in 5 infants had food allergy 
ĄOR 6.2
Å11.0 times more likely to develop 

peanut allergy by 1y

Å5.8 times more likely to develop egg 
allergy by 1y

Severe
eczema

Mild
eczema

[ŔŊƨƖĲШƖĲƨƚĲĬШƽŔƣőШƓƨĤũŔƚőĲƖќƚШƓĲƖůŔƚƚŔŸŰ

Eczema and food allergy
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Allergen Immunotherapy

Å5ŜǎŜƴǎƛǘƛȊŀǘƛƻƴΤ ƛƴǘŜƴŘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǘƘǊŜǎƘƻƭŘ 
required to elicit an allergic reaction

ÅImmunotherapy can be administeredviaseveral routes:
ÅOral Ą OIT

ÅEpicutaneous ĄEPIT

ÅSublingual ĄSLIT 

ÅSubcutaneous Ą SCIT

Allergy Pathophysiology
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ÅRecommendations balancing 
benefits, harms, feasibility, and 
patient and clinician 
experiences

ÅOIT is recommended for 
ǇŜǊǎƛǎǘŜƴǘ ŎƻǿΩǎ ƳƛƭƪΣ ƘŜƴΩǎ ŜƎƎΣ 
and peanut allergy 

ÅOIT to children from 4ς5 years of 
age

Å/ƘƛƭŘǊŜƴ ǿƛǘƘ ŀƭƭŜǊƎƛŜǎ ǘƻ ŎƻǿΩǎ 
Ƴƛƭƪ ƻǊ ƘŜƴΩǎ ŜƎƎ Ƴŀȅ ŘŜǾŜƭƻǇ 
tolerance spontaneously at 
preschool age

Review of 161 food allergy studies (till April 2021)
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ÅA major limitation of OIT Ą unresponsiveness can be transient Ą continued 
regular exposure to  the food

ÅDosing: daily doses that incrementally increase (25% to 100% weekly) over 
several months

ÅMaintenance of unresponsiveness requires ongoing ingestion of the allergenic 
food Ą success rates of OIT vary from 36 to 90%

PMID:35919493creativecommons.org/licenses/by/4.0/

https://creativecommons.org/licenses/by/4.0/
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OIT mechanisms
ÅNatural oral tolerance involves a complex interplay between mucosal/barrier cells and 

cells resident immune cells
ÅCentral role for allergen/antigen specific peripheral T-regs
ÅCX3CR1+ mononuclear phagocytes and CD103+ DC pick antigens from mucosal surfaces 
Ą migrate to mesenteric LN Ą TGF͉ Шand retinoic acid Ą promote differentiation of 
antigen-specific Tregs Ą migrate to lamina propria Ą IL10 from CX3CR1+ macrophages 
Ą expansion of Tregs:

a) Suppression of Th2 and Th1 cells
b) Suppression of allergen -specific IgE production and induction of IgG4
c) Reduction of mast cell and basophil infiltrate in tissues
c) Suppression of mast cells, basophils and eosinophils

ÅMicrobiota contributes to tolerance to food antigens by dampening Th1 through CX3CR1+ 
mononuclear phagocytes
ÅOvertime, there is an increase in allergen specific -IgG4  +/- decrease in IgE
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FDA approved drugs for allergen immunotherapy

Standardized preparations of allergen extracts

Å Peanut allergen powder
Å Timothy grass pollen extract
Å Extracts of 5 specific grass species (sweet vernal, orchard, perennial rye, 

timothy, and Kentucky bluegrass)
Å Dust mite extracts
Å Ragweed pollen extract
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Allergy diagnosis
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CLINCIAL HISTORY Ącornerstone  for an accurate diagnosis and a targeted appropriate treatment 

ÅPresentation:  Signs and symptoms suggesting allergy
ÅTiming after potential allergen exposure
ÅLikelihood of allergy being the main driver of the signs and symptoms
ÅConsistency  Ą every time the patient is exposed to the allergen?

Å Foods eaten regularly (every week) in age-appropriate portions can be excluded
ÅSeasonality
ÅGeography
ÅDoes the patient present with symptoms or conditions other than allergic diseases?

ÅThe allergens triggering symptoms
ÅÅĲũċƣĲĬШċũũĲƖŊĲŰƚаШƓċƣŔĲŰƣќƚШƚǃůƓƣŸůƚШŊĲƣШƽŸƖƚĲШƽőĲŰШŔŰШĦŸŰƣċĦƣШƽŔƣőШťŰŸƽŰШĦũŸƚĲũǃШƖĲũċƣĲĬШŸƖШƽŔĬĲũǃШĬŔŉŉĲƖĲŰƣШ

allergen sources?

ÅIdentification of possible co -factors or facilitators
Åother diseases, infection, drug intake (i.e. NSAID) or physical activity provoke and/or worsen these symptoms 

ÅAssessment of disease severity and prognosis
ÅFamily context : similar symptoms?

Allergy diagnosis: History
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Allergy diagnosis
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Allergy tests

üIgE sensitization can be determined using:

ÅIN  VIVO SKIN PRICK TESTS 
extract based tests

After fifteen minutes , the results are
ready to be read using a ruler and 
measuring the wheal size diameter

Positive control = histamine Ą Ó3 mm
Negative control = saline = 0 mm

V Inexpensive
VProvides immediate results Ą evident to patients in 

clinic,
VTesting with fresh produce (fruits and veg) in addition to 

allergen extracts
x Clear skin
x Stop antihistaminics

Allergy diagnosis: SPT
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1 kU = 2.4 ng

radioactive label

Quantification of TOTAL AND 
Detection/quantification of ALLERGEN-SPECIFIC 
IGE (sIgE) IN SERUM 

Allergy diagnosis: IgE

Gore, Angela & Evans, Gareth & Rilvën, Mats. (2013). Phadia 
Laboratory Systems. 10.1016/B978-0-08-097037-0.00052-X. 
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Fluorescence Enzyme 
Immunoassay (FEIA) 

Goikoetxea et al., PMID:24654308

Immunoassay methodologies Å Reaction vessel
Å Allergosorbent material
Å Conjugated anti-human IgE
Å Substrate 
Å Calibrators

https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Goikoetxea+MJ&cauthor_id=24654308
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How are total and specific IgE assays calibrated?
ÅCurrent o fficial WHO standard for total IgE 

(WHO 11/234)
ÅAssay Calibration material are cross-standardized 

by manufacturers to the reference standard 
preparation
Å CALIBRATION: The process of adjusting an instrument or test system to establish a 

relationship between the measurement response and the concentration or amount of the 
analyte that is being measured by the test procedure.

ÅSpecific IgE calibration is considered 
heterologous (calibrated using total IgE  
standards)  : specificity of the measured 
(assayed) IgE is different that the used assay 
calibrators 
џċƚƚƨůĲƚЮċЮĦŸůƓċƖċĤũĲЮĤŔŰĬŔŰŊЮƚƣƖĲŰŊƣőЮĤĲƣƽĲĲŰЮƣőĲЮ
allergen (extract) and specific IgE or between the primary 
anti-IgE antibodies used for the reference curve and total 
IgE"

Allergy diagnosis: IgE

Kleine-Tebbe et al., PMID: 27069839

https://pubmed.ncbi.nlm.nih.gov/?term=%22Kleine-Tebbe%20J%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Kleine-Tebbe%20J%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Kleine-Tebbe%20J%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/27069839/
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ÅSingleplex  allergen tests 
ÅMulti -allergen panels (e.g., inhalants, nuts, molds)
ÅAge grouped
ÅGeographical distribution
ÅWhole allergen extracts vs Component
ÅWhole allergen Ąreflex to components
ÅWhole and components

Testing formats

Allergy diagnosis: sIgE
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Jörg Kleine-Tebbe, LaboratoriumsMedizin, vol. 40, no. 2, 2016, pp. 81-96.

Most modern clinical trials of 
allergen immunotherapy 
stipulate that subjects must 
have a class II ( ie , >0.7 kU /L) 
or greater result to the 
allergen being studied, in 
addition to a positive skin test 
to that allergen, to be included 
in the study population

Semiquantitative IgE 
classes

https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kleine-Tebbe+J&cauthor_id=27069839
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kleine-Tebbe+J&cauthor_id=27069839
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kleine-Tebbe+J&cauthor_id=27069839
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The following assumptions should be kept in mind when 
considering the predictive value of an allerge n specific  IgE 
antibody results:
1. Only establishes a loose association with clinical disease 
2. Threshold sIgE levels or ћĬĲĦŔƚŔŸŰƚШƓŸŔŰƣƚќШshould not be broadly generalized
ÅThreshold depends on the context relating to the patient: demographic, geographical, and 

comparator procedures (oral challenge protocol, assay type)
3. Normalization of allergen-specific IgE (considering the specific IgE/total IgE 

ratio) does not improve a prediction on clinical outcomes
4. No absolute quantitative correlation should be expected by comparing 

allergen-specific IgE levels with SPT or other vitro tests
5. A positive allergen-specific IgE ƚĲƖŸũŸŊǃШƖĲƚƨũƣШŔŰĬŔĦċƣĲƚШћƚĲŰƚŔƣŔǍċƣŔŸŰќЮШÑőĲŔƖШ

results are only clinically relevant in case of corresponding allergic symptoms
Å9ċŰШĤĲШĦŸŰƚŔĬĲƖĲĬШċƚШћƚĲŰƚŔƣŔǍċƣŔŸŰШƣĲƚƣƚќЯШċŰĬШŰŸƣШћċũũĲƖŊǃШƣĲƚƣƚќ

6. Clinical relevance has to be determined by the allergist or the responsible 
őĲċũƣőĦċƖĲШƓƖŸŉĲƚƚŔŸŰċũШƽőŸШťŰŸƽƚШƣőĲШƓċƣŔĲŰƣќƚШĦũŔŰŔĦċũШőŔƚƣŸƖǃШċŰĬШŰŸƣШĤǃШƣőĲШ
test itself, even if single allergen molecules are used in the analysis  
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Component resolved diagnostics (CRD)

Åaka molecular allergy

ÅUtilizes purified native or recombinant major allergenic proteins to detect 
serum specific-IgE against the individual allergenic molecules

ÅMore standardized than whole extracts used for serology and SPT

ÅAllows differentiation of true (primary) allergen sensitization from cross-
reactivity (likely mild/no reactions)

ÅCan be useful for risk stratification (e.g., eligibility for OFC and 
immunotherapy)
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Adapted from Jörg Kleine-Tebbe, PMID: 27069839

More single 
allergen 

component!! 

Allergy diagnosis: specific -IgE Ą CRD

A1

A2
A3

Low quantity Marker/Major allergen
Severe 1ry 
sensitization

X Y

Cross reactivity                vs         Genuine 1ry 
      sensitization

ZZ

Beef   or  Milk sIgE?

A1 A3 X Y

Improved 
sensitivity 

Improved 
specificity

Indicator of 
Cross reactivity

Marker allergen 
(1ry Sensitization)

Extracts 

https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kleine-Tebbe+J&cauthor_id=27069839
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kleine-Tebbe+J&cauthor_id=27069839
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kleine-Tebbe+J&cauthor_id=27069839
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kleine-Tebbe+J&cauthor_id=27069839
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Major Taxonomic Groups
Phylum/classĄ order ĄFamily ĄGenus/species Ą
proteins/components
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Å Guidelines for manufacturers (e.g., calibration 
standardization) and clinical laboratories

Å Background information on allergy and role of IgE 
testing

Å Performance evaluation QC management
Å Result reporting 



Private Information

CLSI Definitions
ÅAllergens  Ą molecules that elicit allergic reactions in susceptible individuals

 A cardinal feature Ą the ability to induce the production of IgE antibodies

o Crude extracts:
o Composed of natural animal or plant source  materials
o Each extract contains proteins, carbohydrates, enzymes, and pigments 
o Allergens may constitute only a small proportion

o Allergen extract  (aka allergens)
o Mixture of molecules that have been solubilized from a defined (usually biological) source and 

that a portion of which can elicit an immunoglobulin E antibody response in exposed persons

o Allergen molecule  
o Individual native (purified) or recombinant allergen that has unique molecular and structural 

properties , including a defined molecular weight, isoelectric point, carbohydrate composition, 
nucleotide and/or amino acid sequence, and reactivity to a monospecific or monoclonal antibody

Allergy diagnosis: sIgE
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o Allergenic epitope  
Åa submolecular  structure or surface on the allergenic molecule primarily 

responsible for immunoglobulin E antibody binding (a single allergen molecule has 
several IgE-binding regions (called epitopes))

 extracts Ą molecules Ą epitope
  Diagnostics and immunotherapy

ÅAllergosorbent  
Åa solid-phase material to which allergen molecules are attached by 

covalent coupling methods or adsorption

9xÉfШ?ĲŉŔŰŔƣŔŸŰƚв

Allergy diagnosis: sIgE
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Allergy diagnosis
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ALLERGEN PROVOCATION TESTS
ÅConfirm the presence of allergy through the exposure of the patient 

to a suspected allergen in a medically supervised environment

ÅDifferentiate between sensitized tolerant and sensitized 
allergic

ÅAllow clinicians/patients to identify allergy phenotypes and culprit 
allergen

XRequires medical supervision 
XEthical issues Ą risk of anaphylaxis
XTime consuming
XCostly

Allergy diagnosis: In -vivo challenges
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ÅORAL FOOD CHALLENGE:
ÅGold standard for food allergy diagnosis
ÅMay need to be double-blind placebo-controlled oral food challenge (DBPCFC)
ÅIncreasing doses of food (or placebo) are administered 

ÅNASAL ALLERGEN PROVOCATION:
Åchronic rhinitis phenotypes Ą could be associated with absence of serum 

specific IgE
ÅCONJUNCTIVAL ALLERGEN PROVOCATIONS
ÅBRONCHIAL ALLERGEN PROVOCATION

ALLERGEN PROVOCATION TESTS

Allergy diagnosis: In -vivo challenges
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ADDITIONAL TESTS: Basophil activation test

If mismatching history and primary diagnostic tests: 
üThird line tests Ą basophil activation test Ą assesses ex vivo 

cellular response to an allergen 
o  Mimic in vivo conditions
o Could be used to establish eligibility for immunotherapy and follow up

Santos et al., PMID:26981234 (Material reused underterms of Creative Commons license)

Allergy diagnosis: BAT óOFC in a test tubeô
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Michel et al., PMID:36238933

CD63 is exposed on cell surfaces

Material reused under the terms of the Creative Commons Attribution License (CC BY)

Specimen stability is a major issue with this assay!!



Private Information

ÅAllergen specific IgE ĤŔŰĬƚШƣŸШƣőĲШőŔŊőШċŉŉŔŰŔƣǃШ[Ħ͌ÅΝШŸŰШĤċƚŸƓőŔũƚШċŰĬШ
mast cells Ą on allergen re-exposure Ą degranulation Ą allergy
ÅClinical history and clinical  pre-suspicion is cornerstone for proper 

diagnosis
ÅSerologic measurements of total and allergen-specific IgE are 

essential for allergy diagnosis
ÅOFC is considered gold standard for food allergy Ą higher risk and 

costs
ÅBAT (third-line tests) could reduce the need for allergen provocation 

challenges

Summary 
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ÅAffects up to 10% of the global population, including 4% confirmed by OFC
ÅUp to 8% of children in the US are believed to be affected by food allergies
ÅUp to 86% can be allergic to multiple foods

ÅEstimated cost of $24.8 billion in the US (2011ς2012) for pediatric allergy alone 

ÅCan present from hives, respiratory and/or GI symptoms, and anaphylaxis in severe cases

ÅDocumented to over 100 different foods

Å8 food groups account for the majority of cases: 

milk, egg, peanut, tree nuts (cashew, almond, pecan, walnut, and hazelnut), wheat, soy, 
fish, and shellfish 

ÅTwo ways one can become allergic to a speciýc food

(a) Direct exposure  via the oral route or, skin

(b) Cross -reactivity between foods (e.g., cow milk allergens related to anaphylactic reaction to 
beef) 

Food allergy
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Food specific IgE: Where IgE+ B cells develop?

The upper gastrointestinal tract is the front 
and center environmental reservoir for IgE-
producing B-cells

IgE+CD138+ plasma cells form small foci in the lamina propria of 
stomach and duodenum 
ÅSubstantial overlap in expanded IgE+ clonal lineages among 

stomach, duodenum and peripheral blood within individuals 
with peanut allergy
Å90% of B-cell clones in individuals with peanut allergy were 

identified in only a single tissue site with shared somatic 
mutation patterns between IgE+ and IgA+ clone members 
ÅPositive correlation between the clone counts from the 

stomachs and duodenums of these individuals and peanut-
specific serum IgE levels

ÅThere is convergence of IgE sequences in multiple 
peanut -allergic individuals

Hoh et al., PMID: 32139586

Iweala et al., PMID:32393770

Y

Y
Y

Y

Y

IgA

IgE

Y

YIgE

Local class switching to IgE
takes place in upper GI

Peanut 
IgG/A

Peanut IgE
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Alpha- gal syndrome
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Alpha-gal syndrome

ÅIn 18 months: >13000 tested samples
ÅClose to 37% sensitization rates (i.e., sIgE 
җлΦм kUA/L)

ÅHow tick bites induce anti-AG IgE response?
ÅLocal skin injury Ą inflammation release of 

alarmins
ÅTick saliva contains immunomodulatory 

peptides and proteins Ą skew naive Th-cell
ÅLocal and/or systemic response to exosomes 

and extracellular vesicles in tick saliva which 
could disseminate pathogens and further
ÅCo-transmitted pathogens/bacteria

https:// milesobrien.com/tick -red-meat-allergy/
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Unusual clusters of hypersensitivity cases 
to Cetuximab reported in Southeast states
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ÅDuring January 1, 2017θDecember 31, 2022, a total of 357,119 tests 
were submitted from U.S. residences from 295,400 subjects
Å90,018 (30.5%) persons received a positive test result and were 

classified as having suspected AGS

https:// www.cdc.gov/mmwr/volumes/72/wr/mm7230a2.htm
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Not all meat is the same!
ÅStudy compared different types of 

meat: Innards, lean meats, 
processed meat products, and dairy

Åh -Gal-carrying glycoproteins  and 
glycolipids  can trigger allergic 
responses

ÅBeef and pork kidney contained 
highest amounts of -hGal

Material reused under the terms of the Creative 
Commons Attribution License (CC BY)
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Alpha-gal allergy
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Aging effect?

ÅCompromised skin barrier 
with age?

ÅA shift of iNKT to type2 
cytokines

ÅMore outdoor time!

Román-Carrasco et al., PMID: 35386980

Material reused under the terms of the Creative 
Commons Attribution License (CC BY)

https://pubmed.ncbi.nlm.nih.gov/35386980
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Component resolved diagnostics (CRD) in 
food allergy

Å  Peanut
Å    Henõs Egg
Å    Cowõs milk
Å    Wheat
Å    Sesame
Å    Tree nuts

Å Wheat
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ÅPrevalence is between 1% to 2% in 
western countries
ÅPersists in adulthood in about 80% 

of affected children
ÅRisk of accidental exposure and 

anaphylaxis: higher than other food 
allergies
ÅSignificant healthcare costs

Anaphylaxis admissions in North America

Food allergy: PEANUT (Arachis hypogaea)

Jay A Lieberman et al., PMID:33216994

Material reused under the terms of the Creative Commons Attribution License (CC-BY-NC-ND)

https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Lieberman+JA&cauthor_id=33216994
https://creativecommons.org/licenses/
https://creativecommons.org/licenses/
https://creativecommons.org/licenses/
https://creativecommons.org/licenses/
https://creativecommons.org/licenses/
https://creativecommons.org/licenses/
https://creativecommons.org/licenses/


Private Information

ÅPrevalence of clinical allergy is about 1.4% (CI 1.2-1.6%; 2008)
ÅPeanut allergy is about 25% of food allergies in the US
Å֫ ΝΜӖШŸŉШÖÉШťŔĬƚШċƖĲШƚĲŰƚŔƣŔǍĲĬШƣŸШƓĲċŰƨƣƚ
ÅDoses as low as 100 mg of peanut protein (half a peanut) may already 

provoke symptoms
ÅA total of 16 peanut allergens have been identified to date
ÅAra h 1, Ara h 2, and Ara h 3  areas the major peanut allergens Ą 

97% of patients with peanut allergy sensitized to at least 1 of these 
allergens

Food allergy: PEANUT (Arachis hypogaea)
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Risk stratification

CCD      Profilin   PR-10       LTP  Storage protein

Å Heat and acid 
stable

Å Systemic reactions
Å Indicates primary 

sensitization

Å Heat and acid 
stable

Å Local & Systemic 
reactions

Å Primary 
sensitization 
and/or cross -
reactivity

Å Heat and acid 
labile

Å Mainly local 
reactions (pollen 
food syndrome)

Å Cross-reactive with 
birch pollen 

Å Asymptomatic
Å Abundant in 

nature
Å Can be age/ 

geography 
dependent 

Å Does not 
cause 
reactions

Å Highly cross -
reactive 
(pollen, food, 
venoms)

CCD: cross-reactive carbohydrate domain
PR-10: Pathogenesis-Related protein family 10
LTP: lipid transfer protein



Private Information

7S-Globulin (Vicilin)

Ara h 1*

11S-Globulin (Legumin)

Ara h 2*
Ara h 6*
Ara h 7

2S-Albumin

Ara h 8*

Bet v1 homolog

Ara h 9*

LTP protein

May cause moderate 
to severe allergy 
patients from 
Mediterranean regionsAra h 3*

Cross reactivity
Mild oral symptoms

Food allergy: PEANUT (Arachis hypogaea)
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Study of 50 peanut allergy, 40 sensitized-tolerant 
and 10 healthy subjects

Ara h 2 and Ara h 6: 
highest sensitivity and specificity to discriminate 
allergic from sensitized tolerant individuals

AUC:
Ara h 2 sIgE (0.28 kUA/L) = 0.916 (82% 
sensitivity/ 94% specificity)
Ara h 6 sIgE (0.32 kUA/L) = 0.908 (82% 
sensitivity)

Hemmings et al., PMID:32298698

Food allergy: PEANUT (Arachis hypogaea)

https://pubmed.ncbi.nlm.nih.gov/32298698/


Private Information

ÅMeta-analyses to assess the accuracy of diagnostic tests for IgE-mediated food 
allergy: 149 studies 24,489 (60.4% children) patients 

ÅDiagnostic accuracy (sensitivity and specificity) of any index test for IgE-mediated 
FA compared  with OFC or previous clear history of immediate reaction to the 
food and evidence of IgE sensitization

ÅDefined tests with high accuracy: have a sensitivity or specificity of 90%  with low 
heterogeneity score  (I-squares under 50%)

ÅLow sensitivity and specificity test: test performing  under  75%

Riggioni et al., PMID:38009299

EAACI
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Diagnostic 
test

Sensitivity 
 (95% CI)

I2 sensitivity 
(%)

Specificity  
 (95% CI)

I2 specificity 
(%)

Cut-off Subjects 
included 

#studies
Median IQ range

SPT to peanut 0.84 (0.69; 0.92) 69.1 0.86 (0.79; 0.91) 54.7 4 3 т 8 2602 20

sIgE to peanut 0.81 (0.71; 0.88) 84.6 0.83 (0.71; 0.90) 80.6 4.3 0.35 - 10 3893 24

Ara h 1 0.45 (0.36; 0.54) 67.4 0.89 (0.87; 0.92) 0.2 0.3 0.1 т 0.35 1212 27

Ara h 2 0.82 (0.77; 0.86) 63 0.92 (0.87; 0.95) 61.6 0.44 0.3 т 1.3 2924

Ara h 3 0.34 (0.20; 0.51) 86.8 0.93 (0.88; 0.97) 60.8 0.35 0.2 - 0.8 1269

Ara h 6 0.87 (0.47; 0.98) 87.4 0.94 (0.76; 0.99) 72.1 0.4 0.1 т 0.9 648

Ara h 8 0.22 (0.01; 0.87) 19.3 0.99 (0.77; 1.00) 2.3 0.67 0.1-65 1150

ÅsIgE to peanut showed a pooled sensitivity of 81% and 
specificity 83% at a median 4.3 kUA/L cutoff
ÅHigher sensitivity/specificity at 2 years of age Ą94%

ÅCRD: Ara h 2,3,6 : sensitivity(82-87%) was lower than 
specificity(92-94%)
_______________________________________________

ÅBAT (4 studies): pooled sensitivityof 84% high specificity of 90%

Using optimal 
cutoffs reported in 
studies:

Peanut allergy
51 studies
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ÅThe maximum sensitivity and maximum specificity were ỳҗҎổ >GJ 1.2 LG
peanut, sIgEto peanut and Ara h 2-sIgE

Using pre-defined thresholds available in literature

Food/test Cut-off 
values

Sens (95% 
CI)

I2sens 
(%)

Spec (95% CI) I2spec 
(%)

Subjects 
included

SPT to peanut
ӄΥůů

68.0 (42.0; 
86.0) 85.2 94.0 (85.0; 98.0) 28.6

1086

sIgE to peanut
ӄΝΡШťÖA/l

28.0 (16.0; 
45.0) 84.1 98.0 (96.0; 99.0) 25.6

872

Ara h 2
ӄΜЮΟΡШťÖA /l

83.0 (78.0; 
87.0) 54.5 93.0 (87.0; 96.0) 58.7

1994

Data on Ara h 8-sIgE and Ara h 9-sIgE was highly heterogeneous

Peanut allergy
51 studies
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High pretest probability Ą SPT or 
sIgE prior to OFC
Low pretest probability Ą ?ŸŰќƣШ
test

A single test  Ą 
sIgE to Ara h2

SPT & sIgE to whole extract, 
then components

?ŸŰќƣШƨƚĲШÉÂÑШŸƖШsIgE 
results to predict disease 
severity


