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Component-resolved diagnosis (CRD) is based on purified individual natural or recombinant allergens.
CRD potentially offers superior specificity due to the purity of the components compared with whole-food
extracts. OFCs were used in many studies to evaluate the clinical applications of CRD in cases of food
allergy. 153 154 155 Nicolaou and colleagues correlated peanut sensitization with the outcome of the OFC
for 8-year-old children within a population-based cohort. %% The prevalence of peanut sensitization was
12%, and among those sensitized, 22% were diagnosed with clinical peanut allergy. Children with peanut
allergy had higher fold-change values (i.e., calculated expression level estimates of the sample against the
negative controls) to major peanut component Ara h 2, whereas the peanut-tolerant children had higher
values to cross-reactive carbohydrate determinants and grass components (Phl p 1, 4, 5b). The groups did
not have different responses for Ara h 8 or Bet v 1. Similar results have been reported from a large cohort
of German children undergoing OFC to peanut or hazelnut. 7 Ara h 2 was superior for diagnosis of
peanut allergy, with 90% probability for a positive peanut challenge with Arah 2 of 14.4 kU 4 /L. Cor a 14
of 47.8 kU 4 /L had 90% probability of a positive hazelnut challenge.
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r Bet v1
r -> recombinant

Bet v -> Betula verrucosa
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rAra h 2
r -> recombinant

Ara h -> Arachis hypogaea
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TABLE 79.11
Food-Specific IgE Serum Concentrations Highly Predictive of Clinical Reactivity

Allergen Diagnostic Decision Level kU 4 /L@ Sensitivity (%) Specificity (%) Positive Predictive Value (%) Negative Predictive Value (%)
Egg white 8% 7 61 95 98 38
Infants <2yr 188 : 77 95 68
Ovomucoid for baked egg 56 10. 5 96 88 80
Cow's milk 18° 94 95 53
Infants <1yr 187 29 95 64
Casein for baked milk 188 : 95 69 78
Peanut '8° 99 99 36

Fish 189 99 89

Soybean 185 94 75 82

Wheat 189 61 92 74 87

Tree nuts '8° Other values were not calculated and are not available. 95

a kU , /L = allergen-specific kilo units per liter.




rTria19
r -> recombinant

Tri a -> Triticum aestivum
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Tria 19, also referred to as w-5 gliadin, is a major allergen found in wheat. It is a water
insoluble, monomeric gliadin fraction of wheat seed storage protein. It is considered as
a marker allergen in wheat dependent exercise-induced anaphylaxis (WDEIA) seen in
adults. Besides, this allergenic protein is also correlated with severe allergic reactions
to wheat in children, including wheat-induced anaphylaxis (WIA). Further, w-5 gliadin
is found to be responsible for the cross reactivity between wheat, rye and barley due
to the presence of its homologous proteins, g-35 and g-70 secalins in rye and g-3
hordein in barley. Importantly, sensitization to w-5 gliadin could be useful for
differentiating patients with or without clinically relevant wheat allergy. Moreover, w-5
gliadin-slgE levels could serve as indicators for positive outcomes to oral wheat
challenge. Additionally, w-5 gliadin-IgE levels have shown to serve as an indicator for
the oral wheat dose, which could be tolerated by the patients undergoing oral wheat
immunotherapy. It could also indicate the severity of reactions in the patients during
the therapy. The w-5 gliadin IgE levels <0.35 kAU/L may help to predict development
of wheat tolerance also.



a-amylase
inhibitors

Non-glutens (15%) - o )
Albumins (water soluble) Lipid transfer rTria 14
and Globulins (salt soluble) \ | Proteins (LTP)

Avenin-like P gliadin

—_— proteins (55%)
Wheat —— —
proteins y-gliadin
Gliadins (30%)
(monomeric,
. 60%) o-gliadin .
(%5%) rTria19
Glutens (insoluble gm
{Inao -
proteins, 85%) Glutenins (40%)
(P°ly?e"]' e LMW-
40% ' glutenin
(60%)
Glutens
Gliadin

< 0l 9t Gliadin(r Tri a 19)



OH
ki

ol
D
<[

Wheat dependent exercise induced anaphylaxis(WDEIA)

—_— _J -
o £y <0 m hi
=0 ol K|0 ) K0
AWE gl

KRN ST
£l 8 i O K o

o o —
K — 0K 50
WSy U
Wozma EM
e | S
eSS
U
20 51 WS #H 3
Mo s o
@MHM%E_E
Aoz Lo

- =
&l E_m O ok H_J_ru 10
01 N zr <K
S A
______w__o___+¢

aDI:._._ .HOLI
OF ol RS
=<k s <k
U 00 U T3 W gy A
_mem_/ulszown

ol yo p- s ol o =



Food-Dependent, Exercise-Induced Anaphylaxis.

Among patients with exercise-induced anaphylaxis, approximately 30% to 50% report associated food
triggers. Food-dependent, exercise-induced anaphylaxis (FDEIA) occurs only when the patient exercises
within 2 to 4 hours of ingesting a food, but in the absence of exercise, the patient can ingest the food
without any apparent reaction. ® Patients usually have asthma and other atopic disorders, positive skin-
prick test results for the food that provokes their symptoms, and occasionally a history of reacting to the
food when they were younger. This disorder appears to be more common in females than males and most
prevalent in the late teens to mid-30s. '#* The exact mechanism of this disorder is unknown, but several
foods have been implicated, including wheat (i.e., omega-5 gliadin portion), shellfish, fruit, milk, celery,
and fish. '4°

Diagnosis is based on an unequivocal history of food ingestion followed by exercise, the rapid onset (within
1 to 2 hours) of classic IgE-mediated symptoms, and the demonstration of food-specific IgE antibodies by
skin-prick testing or in vitro tests for IgE. Lacking this evidence, a physician-supervised food challenge is
usually warranted to ensure that the suspected food is truly responsible for the anaphylactic reaction. 146
Challenges should be done in a hospital setting by a physician experienced in the treatment of anaphylactic
reactions.



rTri a14
nonspecific lipid transfer protein(nsLTP) type 1

Occupational asthma due to wheat flour inhalation
Wheat-induced food allergy

nsLTP syndrome

The nsLTP syndrome refers to complex sensitization profiles comprising more
than one nsLTP often associated with the immunodominant nsLTP Pru p 3 or
Art v 3, which can translate into clinical reactivity to multiple pollen and plant
foods. Tri a 14 sensitization may be associated to nsLTP syndrome. Cannabis
use has also been associated with an apparently Can s 3-driven nsLTP
syndrome comprising Tri a 14 sensitization. In Mediterranean as well as non-
Mediterranean patients, Tri a 14 sensitization did not exceed a prevalence of
30% and, as opposed to other nsLTPs, inconsistently correlated with
sensitization to other members of the nsLTP family as reflected by conflicting
study reports . Allergic reactions to cereals such as wheat as part of a nsLTP
syndrome are rare, with 68% of Tri a 14-sensitized patients with a nsLTP
syndrome tolerant to wheat consumption

WDEIA (Wheat-Dependent Exercise-Induced Anaphylaxis)
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All Mammalian Red Meats: Beef, Lamb, Pork, Goat, Bison, Venison

Galactose-alpha-1,3-galactose Alpha-gal oligosaccharide is a major blood group substance of the non-primate mammals; IgE antibodies are strongly associated with the delayed
(alpha-gal) anaphylaxis to red meat; IgE-sensitization may be induced by bites from the lone star tick Amblyomma amertcamum

a-Gal-associated meat allergy
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Dermatophagoides farinae
Dermatophagoides pteronyssinus
rDer p1 House dust mite

rDer p2 House dust mite

rDer p10 Tropomyosin, House dust mite
rDer p29 Peritropin-like protein, House dust mite

Der p 10 is one of the minor allergens of house dust mite (HDM) with a reported
prevalence among Dermatophagoides pteronyssinus sensitized patients to be between
5-18%. Specific immunoglobulin E (sIgE) to Der p 10 is associated with respiratory
symptoms including rhinitis, conjunctivitis, cough, dyspnea, and asthma. Der p 10 is
tropomyosin and can cause cross-reaction with tropomyosin from crustaceans (shrimp,
crab, lobster, prawn, escargot, crayfish) mollusks (mussel, oyster, scallop, snails, abalone,
squid, cuttlefish, octopus). Der p 10 might be a diagnostic biomarker for patients with
mite-allergy with add-on sensitization to allergens except, Der p 1 and Der p 2. Therefore,
while initiating the immunotherapy with allergen extracts in these patients, special
attention is needed.



In vitro allergen-specific IgE tests (e.g., enzyme-linked immunosorbent assay [ELISA], CAP System
fluorescence enzyme-labeled assay [FEIA] and UniCAP, Fisher Thermo Scientific, Uppsala, Sweden; Magic
Lite immunochemiluminometric assay, ALK-Abell6, Harsholm, Denmark) are used for measuring serum
for IgE-mediated food allergies. In the past 10 years, the quantitative measurement of food-specific IgE
antibodies (i.e., CAP System FEIA or UniCAP) has been shown to be more predictive of symptomatic IgE-
mediated food allergy than other methods. ' Food-specific IgE levels exceeding the diagnostic values (
Table 79.11 ) indicate that patients are more than 95% likely to experience an allergic reaction if they ingest
the specific food. The IgE levels can be monitored, and if they fall to less than 2 kU , /L for egg, milk, or
peanut, the patient without recent severe reactions should be challenged again to determine whether he or
she has outgrown the food allergy. '5' Periodic evaluations should be offered to children with peanut
allergy, and an OFC for peanut should be considered in patients who have not had reactions in the past 1 to
2 years and who have a serum peanut IgE level lower than 2.0 kU 4 /L ( Table 79.11 ).
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Table 1. Summary of clinically useful component allergens that are currently commercially available

Component Source Clinical usefulness

Betv 1 Birch pollen Combined oral allergy syndrome in allergic rhinoconjunctivitis

Phlp1 Timothy grass pollen  Initiation molecule of grass pollen allergy and representative marker of true sensitization to
grass pollens in seasonal allergic rhinitis

Ambal Ragweed pollen Representative marker of true sensitization to ragweed pollen in seasonal allergic rhinitis

Artv 1 Mugwort pollen Representative marker of true sensitization to mugwort pollen in seasonal allergic rhinitis

Derp | House dust mite Initiation molecule of house dust mite allergy and representative marker of true sensitiza-

tion to Dermatophagoides pteronyssinus in perennial allergic rhinitis and asthma

Derp 2 House dust mite Initiation molecule of house dust mite allergy and representative marker of true sensitiza-
tion to Dermatophagoides pteronyssinus in perennial allergic rhinitis and asthma

Derp 10 House dust mite Tropomyosin of house dust mites, cross-reactive component allergen with tropomyosin of
other allergenic sources such as cockroach (Bla g 7) and shrimp (Pena 1)

Arah?2 Peanut Relatively high risk of peanut anaphylaxis rather than atopic dermatitis or oral allergy
syndrome caused by peanut

Tria 19 Wheat Highly related to wheat-dependent exercise-induced anaphylaxis




