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Abstract. Allergy testing should only be performed in the context of the clinical history as history provides 
the cornerstone of diagnosis. In food allergy, some allergy tests often give rise to false positive results and thus 
can lead to unnecessary avoidance or delay on foods introduction. The use of Component Resolved Diagnosis 
in combination with conventional sensitization testing improves analytical and diagnostic performance and 
can lead to the reduction of diagnostic oral food challenges. Component Resolved Diagnosis can be helpful in 
identifying some risks for the allergic child. Molecular diagnosis can help also in predicting the development 
of the allergy march, in severe reactions (lipid transfer protein, seed storage proteins, etc.) in food allergy and 
for potential clinical cross-reactivity. (www.actabiomedica.it)
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Introduction

False positive food allergy diagnosis can lead to 
unnecessary food avoidance and potential impact on 
nutrition and growth, heightened anxiety and inap-
propriate recommendation of emergency medication 
(1).  Molecular diagnosis provides a major step in im-
proving the accuracy of diagnosing IgE-mediated food 
allergy.

In the clinical practice, component resolved diag-
nosis (CRD) can improve diagnostic clinical efficiency 
and assist the physician in many aspects of the allergy 
work-up. CRD allows for discriminatory co-sensitiza-
tion versus cross-sensitization phenomena and can be 

useful to stratify the clinical risk associated with a spe-
cific sensitization pattern, in addition to the oral food 
challenge (OFC).

CRD is a diagnostic approach that utilizes puri-
fied native or recombinant allergens to detect mono-
molecular sIgE antibodies response against the indi-
vidual allergenic components (2).

Thanks to the capacity to exactly establish the 
sIgE molecular profile the CRD can allow for the dis-
crimination of genuine sensitization from sensitization 
due to cross-reactivity (3). Moreover, it can be useful 
to assess and stratify the clinical risk associated with a 
specific sensitization pattern and predict the outcome 
of the OFC (4).
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Risk for late tolerance and prognosis of food allergy

The presence of specific IgE to some food pro-
teins can be a predictive factor for a longer duration 
of food allergy. We can have new information in this 
prognostic direction specially for cow’s milk, egg and 
peanuts.  All of the proteins present in cow’s milk are 
also present in human breast milk, with an exception 
of beta-lactoglobulin, present in negligible quanti-
ties in breast milk. Caseins, beta-lactoglobulin and 
alpha-lactalbumin are considered major allergens. 
More than 50% of the individuals with cow’s milk 
allergy are sensitized to these proteins and most of 
the patients are polysensitized to several proteins (5). 
The allergenicity of cow’s milk protein is modified by 
extensive heating e.g., baking. Caseins are more re-
sistant to heating compared to whey proteins. Casein 
fraction is very resistant to high temperatures, retain-
ing strong IgE binding after 90 minutes of boiling at 
> 90°C (6). The presence of IgE directed against ca-
seins determines both a longer duration of cow’s milk 
allergy and a lower probability that cow’s milk can be 
tolerated baked. The majority (70-80%) of the cow’s 
milk allergic children tolerate cow’s milk as an ingre-
dient in the baked products (7). Reactivity to baked 
milk is a marker for more severe and more persistent 
cow’s milk allergy. Inclusion of the baked products 
containing cow’s milk into the diet of children with 
cow’s milk allergy appears to accelerate development 
of tolerance to unheated cow’s milk (8). Thus, in the 
diagnostic work-up for cow’s milk allergic children, 
the study of sIgE to Bos d 6 could be relevant to 
identify patients at risk of beef-induced reactions (9). 
The high specific IgE against caseine play a risk for 
reaction for baked milk (10). With CRD it is possi-
ble also to identify IgE directed towards an oligosac-
charide of red meat, the galactosyl-α-(1,3)-galactose 
(α-Gal) (11). These reactions can also be severe and 
induce anaphylaxis.

The egg proteins have completely different prop-
erties. The main proteins of the egg are differently 
represented in the yolk and in the albumen and the 
sensitization to ovomucoid, an egg white protein, has 
about the same meaning of the casein. The ovomu-
coid (Gal d 1) has been shown to be the immuno-
dominant component (12) also if represent the 11% 

of egg white protein. Children with persistent egg 
allergy have significantly higher ovomucoid-specific 
serum IgE levels than children who have outgrown 
their egg allergy. Other egg white proteins, including 
ovotransferrin, ovoalbumin and lysozyme, appear to 
be less important in the pathogenesis of egg allergy. 
Specific IgE against lysozyme can cause an allergic 
reaction in adolescents, after taking a species of white 
wine (13). Another study demonstrated that children 
with persistent egg allergy had significantly higher 
levels of serum IgE to ovomucoid and ovalbumin 
than those with transient egg allergy. Ovomucoid is 
resistant to heat, acid and proteolytic enzymes. Usu-
ally, cooked egg is slightly less allergenic than raw. 
It has been known also that Ig E against ovomucoid 
increased risk to late progress to multiple environ-
mental allergen sensitization (14).  Within allergenic 
sources causing symptoms by inhalation, the patients 
with sensitization to ovomucoid, had the highest 
prevalence of inhalant allergenic molecule sensitiza-
tion rate, being grass allergens the most frequent sen-
sitizers followed by olive pollen, mites, cypress pol-
len, and mammal epithelia. 

Peanuts are a common trigger of food induced 
anaphylaxis also in Italy. In many parts of the world 
such as US or the Europe, even if less, peanuts are 
primarily consumed in roasted form. Peanuts have a 
high protein content of 24%–29% and contain vari-
ous allergens. The processing of peanuts seems to be 
important in relation to their allergenicity as roasting 
at high temperatures likely promotes the formation 
of compact globular protein aggregates that can in-
crease the allergenicity of Ara h 1 and 2 (15). Ara h 6 
and Ara h 2 are the best predictors of peanut allergy 
at diagnosis in Mediterranean pediatric patients. Ara 
h 1, Ara h 8, are associated with peanut allergy per-
sistence (16). For the diagnosis of hazelnut allergy, 
Cor a 14 is an extremely predictive marker of allergy 
to this type of tree nut allergy (17) and Ara h 2- and 
Cor a 14-specific IgE are useful to estimate the prob-
ability for a positive challenge outcome in the diag-
nostic work-up of peanut or hazelnut allergy making 
some food challenges superfluous (18) even if diag-
nostic accuracy of hazelnut components is low (19).
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Risk for severe reactions 

Identifying patients at high risk of a severe re-
action to foods is important for the management of 
patients diagnosed with adverse reaction to food. In 
past, there are contradictory results about the utility of 
food-specific IgE levels in assessing severity of food al-
lergy (19,20). The severity of the reaction depends also 
on the type of protein involved and the IgE directed 
towards this protein (Table 1). But the risk assessment 
of allergic patients depends on factors other than mere 
individual players of IgE-mediated food induced aller-
gic reactions (such as single allergens or epitopes, IgE 
or basophils) and requires a holistic clinical evaluation 
of the patient.

So the mechanisms that determine the severity of 
an allergic reaction are regulated by multiple factors. 
In addition to the type of food and how it is prepared, 
the other considerations should be given to the release 
capacity of mast cells and the number of receptors on 
target organs (vessels, bronchial tubes, etc.) (21,22). 

The molecular diagnostics have allowed to iden-
tify the IgE directed against the single proteins of a 
food and not more, as it happened in the past, against 
the mixture of proteins of that same food. 

Serum specific IgE to certain allergen compo-
nents, such as Ara h 2 in peanut, has been associated 
with more severe reactions than sIgE to whole pea-
nut or other single allergens, which is corroborated 
by in vitro studies of basophil activation and mediator 
release assays where Ara h 2 and Ara h 6 have been 
shown to be the most potent elicitors of effector cell 
response (23).

In southern Europe, the Lipid Transfer Protein 
(LTP) (Ara h 9) may act as a marker of severity, as it 
is associated with systemic and more severe reactions 
(24). Moreover, clinical reactions to nuts may reflect 
sensitization to non-specific LTP (e.g., Ara h 9, Cor 
a 8). Severe reactions in walnut-allergic patients are 
associated with Storage proteins ( Jug r 1, Jug r 2) or 
LTP ( Jug r 3) sensitization (25). For the nut-induced 
anaphylaxis, there are a lot of potential clinical cross-
reactivity (26).

Tropomyosin is also considered to be a major al-
lergen of shrimps and crustaceans and represents a 
marker of food allergy: 72–98% of the subjects allergic 

to shrimps has IgE specific for tropomyosin. Sensitiza-
tion towards tropomyosin increases the risk of reaction 
to oral food challenge in subjects with suspected shell-
fish allergy (27).

The implicated allergen for peach allergy in coun-
tries like, Spain, Italy and Greece is the non-specific 
LTP, i.e. Pru p 3. IgE antibodies against Pru p 3 can 
cross-react quite broadly to other fruits, as well as to 
tree nuts, legumes and some vegetables (28,29). They 
are associated with an increased risk for severe systemic 
reactions (30). This more “dangerous” profile of LTPs 
has been attributed to their high degree of protease 
(and food-processing) resistance (31).

Gibberellin-regulated proteins are members of 
cysteine-rich antimicrobial peptide families and are 
conserved in a broad range of plants. Some Gibber-
ellin-regulated proteins in fruits and pollens have 
been identified as allergens including peach Pru p 7, 
Japanese apricot Pru m 7, orange Cit s 7, pomegran-
ate Pun g 7, and cypress pollen Gibberellin-regulated 
proteins (32). The clinical implications of fruit-derived 
Gibberellin-regulated proteins allergies frequently in-
clude systemic reactions, multiple allergies regardless 
of plant kingdom classifications and, less frequently, 
cofactor-dependence.

The non-specific LTP Tri a 14 is a relevant food 
allergen in Italian wheat allergic patients (33). The al-
lergy work-up in patients with suspected wheat aller-
gies always includes an accurate history, investigating 
the tolerance to other cereals and the evaluation also of 
sensitization to wheat proteins.

Conclusion

Progress in molecular biology and recent develop-
ment on genetic technologies over the last 3 decades 
has allowed us to identify and characterize single aller-
gens in detail at a molecular level. For this reason, large 
allergen data banks have been recently prepared. More 
of these allergens have already and will become avail-
able for in vitro allergy diagnostics, either as highly pu-
rified native or recombinant proteins. The use of mo-
lecular diagnostics can be of great help to the allergist. 
Daily routine molecular allergy diagnostics offers many 
benefits that give us a higher diagnostic accuracy and 
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allow for better patient management. IgE reactivity to members of the same allergen family reflect the degree 

Table 1. Risk assessment in food allergy.

Allergen Food Protein family Risk for late tolerance Risk for severe reaction

(Bos d 8) Casein Phosphoprotein x

(Gal d 1) Ovomucoid
serine protease

inhibitor
x

Cor a 8 LTP x

Cor a 9
11S globulin

(storage protein)
x

Cor a 14
2S albumin

(storage protein)
x

Ara h 1 Storage protein x x

Ara h 2 Storage protein x x

Ara h 3 Storage protein x

Ara h 8 PR -10 x

Ara h 9 LTP x

Jug r 1 Storage protein x

Jug r 2 Storage protein x

Jug r 3 LTP x

Tri a 14 Non – specific LTP 1 x (WDEIA)*

Pru p 3 Non – specific LTP 1 x

Pru p 7 Gibberellin x

* Wheat dependent exercise induced anaphylaxis
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of protein homology and IgE cross-reactivity level. If 
the level is high, the relevance needs to be sorted out 
clinically. If the cross-reactivity level is low, selected 
IgE testing of other family members can provide ad-
ditional information. Positive sensitizations to allergen 
extracts or molecules are only clinically relevant in case 
of corresponding symptoms. In conclusion, molecular 
allergens for IgE testing can lead not only diagnostic 
definitions that relate to predictions of severe reactions 
but can also drive the study of cross reactions and the 
prognosis of food allergy.
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