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Abstract: Atopic dermatitis (AD) is a common chronic inflammatory skin disorder in childhood.
Skin barrier impairment exposes infants to food allergens, potentially causing sensitization followed
by IgE-mediated food allergy. We describe the case of an infant with severe AD in whom several
sensitizations to foods are detected, with consequently difficult weaning, and a history of anaphylaxis
to cashew nut. Foods for which skin tests were negative were introduced into the infant’s diet.
Then, when AD control was managed, oral food challenges (OFCs) for foods to which the patient
was sensitized, with the exception of cashew nut, were performed. The simultaneous presence of
sensitization toward multiple foods made it difficult to introduce them using classic OFC. Therefore,
it was decided to perform the low-dose, gradual controlled OFC. This led to an introduction of
sensitized foods into the infant’s diet, with the exception of cashew nut, avoiding allergic reactions.
Absolute recommendations on how, when, and where to perform OFCs with allergenic food to
which the child with AD is sensitized are lacking so far. In our opinion, OFCs and the subsequent
ntroduction of allergenic foods should be individualized, evaluating some factors such as their
social and nutritional importance, the patient’s age and clinical phenotype (including the history of
anaphylaxis), and the sensitization profile. There is agreement on the fact that the dietary approach in
children with moderate-severe AD should no longer include a strict elimination diet. We believe that
an early, gradual controlled introduction of all allergenics to identify the amount of food tolerated
in the absence of reactions, even if low dose, may improve patients’ and families’ quality of life.
However, even if discussing a vast relevant literature, the limitation of our work is that we describe
the management of a single patient. Extensive and high-quality research is needed in this field to
improve the available evidence in the area.

Keywords: weaning; atopic dermatitis; sensitization; allergy; food; pediatrics

1. Introduction

Atopic dermatitis (AD) is a common chronic inflammatory skin disorder in childhood,
affecting up to 20% of children [1]. Food allergy (FA) is a frequent atopic disorder in
the pediatric age group, affecting around 3% of children [2]. The great variability in FA
prevalence among children may be related to geographical differences and different ways
of diagnosing FA. For example, some studies include parents’ referred allergies, while
others only evaluate test-diagnosed FA.

The genotype–phenotype association between AD and FA has been described in the
literature [3,4]. In particular, both the severity and chronicity of AD increase the risk of FA
development [5]. AD control is of paramount importance. The longer AD continues without
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correct management and the more severe AD is, the greater the probability becomes of a
concomitant FA [6,7]. Infants and young children with AD are more commonly sensitized
to food (e.g., egg) [8,9], while children over 5 years old are more commonly sensitized to
aeroallergens (e.g., dust mite) [10–13]. In some cases, AD can occur as early as the first few
months in the lives of exclusively breastfed infants.

Numerous studies have evaluated the role of breastfeeding in the development of AD.
Indeed, some papers have found no association between breastfeeding and the develop-
ment of AD [14–16]. Instead, other research favors a positive role of breast milk, with a
decreased occurrence of AD [17–20]. Finally, a few studies associated breastfeeding with
increased occurrence of AD [21,22] and food hypersensitivity clinical manifestations [23].
Indeed, to date, the results appear inconsistent. Therefore, further studies are needed to
clarify the association between breastfeeding and the occurrence of AD.

On the other side, data in the literature regarding the role of moisturizer therapy
in the risk of developing AD are currently inconclusive as well. More recent studies
have shown that skin-barrier impairment exposes infants to food allergens and may be
responsible, first, for sensitization and then, for IgE-mediated food allergies [24–27]. In
some patients, food that a patient is sensitized to may exacerbate eczema flareups. Of
note, there is no clear indication concerning early management of skin-barrier impairment.
Indeed, it has been proved that application of moisturizers may be associated with a
decrease in the development of sensitization and FA. However, it has also been reported
that skincare through moisturization may contribute to the development of sensitization
and FA [28]. Therefore, further research is also necessary to elucidate the relationship
between moisturization and the development of sensitization and FA [29].

In contrast to delaying weaning, particularly with allergenic foods, the early intro-
duction of certain allergenic foods is supported by the updated European Academy of
Allergy and Clinical Immunology (EAACI) guidelines on the prevention of food aller-
gies [30–33]. Peanuts and well-cooked eggs may be included in a complementary diet for a
4- to 6-month-old child.

In summary, what measures may help in preventing IgE-mediated FA and which
children may need them the most is still a matter of debate.

We describe the case of an infant with severe AD in whom several sensitizations to
foods were detected with a consequent difficult weaning and a history of anaphylaxis to
cashew [34,35].

2. Case Report

A 6-month-old infant exclusively breastfed and suffering from severe AD since he
was 2.5 months was referred to the allergy unit of our hospital. He was sent for a clinical
evaluation given the refractoriness of his skin lesions to optimal topical treatment with
moisturizers plus corticosteroids and the need to start weaning.

In his medical history, there was a positive family history of atopy (not specified) in the
maternal line. Height and weight growth and psycho-physical development were in line
with the standard of the age. First-level blood tests and allergy tests (skin prick test [SPT],
prick-by-prick test [PbP], and specific immunoglobulins E [sIgE]) with common allergenic
foods showed a polysensitization to cow’s milk and its fractions (casein, α-lactalbumin,
and β-lactoglobulin), egg, and wheat (Table 1).

Due to severe skin involvement and sensitization to several allergenic foods, according
to the results of the tests, it was suggested to continue exclusive breastfeeding by recom-
mending an elimination diet for milk, egg, and wheat to the mother while breastfeeding
and to wait to proceed with weaning for these foods. At the same time, AD treatment was
optimized [36]. Furthermore, for the concomitant finding of severe hypereosinophilia and
an increased level of total IgE (tIgE), to exclude an underlying cause, (e.g., immunological
diseases and infectious diseases), in vitro tests (e.g., evaluation of immunoglobulins, lym-
phocyte subpopulations, and serologies for Echinococcus spp., Toxocara spp., Strongyloides
spp.) and in vivo tests (abdominal ultrasound) were performed, all resulting negative [37].
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Table 1. SPT, PbP, and sIgE for milk, egg, wheat, and nuts with increasing patent’s age. Tests for
nuts were not performed until 2 years of age since they are not usually part of Italian children’s diet
until that age. Of note, SPT was performed for egg white and wheat, while PpP was performed for
milk, nuts, and fish. SPT: skin prick test; PBP: prick-by-prick test; tIgE: total immunoglobulin E; sIgE:
specific immunoglobulin E; np: not performed; -: negative.

AGE 6 Months 2 Years 4 Years

tIgE (kU/L) 1777 2863 4155

Eosinophils
(n ◦/mmc) 6087 708 378

Foods SPT/PbP
(mm)

sIgE
(kU/L)

SPT/PbP
(mm)

sIgE
(kU/L)

SPT/PbP
(mm)

SIgE
(kU/L)

MILK 6 47.60 3 52.50 - 17.00

EGG WHITE 4 >100.00 10 39.70 - 19.10

WHEAT 4 >100.00 5 80.60 - 41.10

PEANUT np np 2 19.30 4 29.10

PISTACHIO np np 7 >100.00 9 >100.00

CASHEW np np 7 >100.00 10 >100.00

HAZELNUT np np 3 >100.00 5 >100.00

ALMOND np np 2 >100.00 3 52.80

WALNUT np np 0 14.40 4 26.00

PINE NUT np np 0 3.81 5 15.30

FISH - - - - - -

Optimal topical skin treatment with steroids led to improvement of AD. While breast-
feeding, AD showed an immediate worsening whenever the mother liberalized her diet
and added even small quantities of the allergens to which he was sensitized, confirming
the medical advice to avoid those allergenic foods in her diet.

However, at the age of 6 months, the patient’s weaning began. At first, foods for which
SPT/PbP were negative (such as maize, rice, carrot, potato, rabbit, chicken, and turkey
meat), were introduced into the diet with tolerance. The patient continued to show good
height and weight growth and psycho-physical development. Peripheral eosinophil levels
progressively became lower in parallel with better control of AD. At the age of 2 years,
foods were tested again, and according to the results, the parents were advised not to
feed the child with milk, nuts, egg, and wheat. All the other foods, including fish, were
introduced to his diet at home in agreement with a dietician’s evaluation of the proper
caloric intake and variety of his diet.

At the age of 2 years, the child had an episode of anaphylaxis after eating pasta
seasoned with a pesto sauce (containing cashew nut) never eaten before. Particularly, he
presented with swelling of lips and vomiting. He was treated at home with an oral steroid
and immediately referred to a hospital.

At the age of 2 years and 8 months, for the improvement of AD control, the patient
was subjected first to a low-dose oral food challenge (OFC), with baked cow’s milk within
a wheat matrix, demonstrating tolerance. The procedure was therefore continued with the
same and other foods in the following months, with a progressive and gradual controlled
introduction of all foods to which the patient was sensitized (milk, egg, wheat, and nuts,
with the exception of cashew nut, to which the patient manifested anaphylaxis) (Figure 1).
Increasing doses of food proteins were tested in the hospital by several low-dose OFCs,
and the regular administration of the dose tolerated for each food was continued at home.
Once an age-adequate amount dose of the food was achieved, it was liberalized into the
patient’s diet.
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Figure 1. Open introduction into the diet of foods to which the patient was sensitized. Time elapsed
between the first introduction and the liberalization of each food. Serving size used according to
age and habits. Dose reached for the liberalization of each food (milk 134.6 mL, egg 35.6 g, wheat
41.2 g, pine nut 4.2 g, peanut 4.18 g, almond 3.78 g, hazelnut 8 g, and pistachio nut 4.1 g). sIgE: serum
immunoglobulin E (kU/L), Jan: January, Feb. February, Mar: March, Apr: April, Jun: June, Jul: July,
Aug: August, Sep: September, Oct: October, Nov: November, Dec: December.

Currently, the patient is 8 years old; he is affected by AD with an early onset and
persistent phenotype associated with multiple sensitizations to food allergens and with a
clinical history of food allergy for cashew nut. Furthermore, he has multiple sensitizations
to inhalant allergens (e.g., dust mites, dog and cat epithelia, grasses, pellitory, hazel, and
birch pollens) in the current absence of allergic respiratory clinical manifestations. The
patient is on an elimination diet exclusively for cashew nuts, and he continues with regular
applications of emollients and as-needed topical corticosteroids (although he less frequently
flares up with skin lesions), with good control of AD.

3. Discussion

We presented the clinical case of an exclusively breastfed infant affected by early
onset AD persistent throughout his life so far, associated with elevated tIgE values, severe
hypereosinophilia, and multiple sensitizations to food antigens before starting weaning. It
is known that food sensitization and FA may improve or solve with age, but they may also
persist. Hence, adequate investigation and management are needed. The management of
such a case is very complex and requires the collaboration of several specialists (e.g., the
allergist, the immunologist, the dermatologist, and the dietician).

The finding of high tIgE values and severe hypereosinophilia in our case required the
execution of tests to exclude other possible disorders (e.g., immunological diseases and
infectious diseases). In our case, the needed tests were carried out, and the results were
negative.

Optimal management of AD requires optimal topical treatment to obtain good control
of the skin lesions and the potential evaluation of possible concomitant sensitization (e.g.,
to foods and inhalants) in selected cases. In this context, for example, according to the
EAACI recommendations [38], in patients with persistent moderate-severe AD, if the food
has not yet been ingested or regularly ingested in an adequate quantity, in vivo skin tests
and in vitro (tIgE, sIgE) allergy tests to detect specific sensitizations against common food
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allergens are recommended, even in the absence of a history of immediate reactions to
food. It has been proved that in patients with AD, the percentage of food sensitization is
variable, but the percentage of confirmed FA is much lower [39–41]. For this reason, the
OFC remains the gold standard for the diagnosis of an FA.

Indeed, it is mandatory to distinguish that sensitization to one or more allergens is
different from an allergy [2]. Screening for FAs may prevent morbidity for food allergy in
patients affected by AD. On the other side, it may result in avoidance of the food to which
testing is positive in sensitized but not allergic patients. Of note, considered that early
introduction of some food allergens may reduce the risk of FA, unnecessarily avoiding a
food based on the results of testing alone in sensitized but not allergic patients may result
in the development of FA because that food is avoided.

Hill et al. [42] evaluated a subgroup of infants with moderate–severe AD, showing
that 90% of these patients have sIgE sensitization to at least one food. Eigenmann et al. [43]
proved that nearly 40% of children with moderate–severe AD has clinically significant
IgE-mediated food allergies. Overall, the earlier the onset and the more severe the AD is,
the more likely the infant may develop a FA [44].

The observational cohort study conducted by Roduit et al. [45] wanted to better define
the association between particular AD phenotypes and the phenomenon defined as atopic
march (progression to other atopic disorders). This study showed that the persistent early
AD phenotype (with onset within 2 years of age and persistence of signs and symptoms
up to the age of 6) is strongly associated with sensitization to food allergens, with positive
familial history of atopy, with higher SCORAD, and with increased risk of developing FA,
rhino-conjunctivitis, and asthma.

Paller et al. [46] defined risk factors responsible for increasing the risk of AD progres-
sion to other atopic disorders: polysensitization, AD persistence, early age of onset, greater
skin disease severity, parental atopy and having a filaggrin (FLG) gene mutation.

The case reported in this paper presents the characteristics of the persistent early
phenotype described by Roduit et al. and the risk factors associated with the development
of allergic march described by Paller et al., with the exception of mutation of the FLG gene
(which has not been performed).

Due to the severity of the skin disease, the flareups of AD with the mother’s unre-
stricted diet when she added even small quantities of allergens to which he was sensitized,
we recommended the abovementioned elimination diet to her while continuing breast-
feeding [47]. Our patient continued with exclusive breastfeeding until 6 months of age,
when weaning began by introducing into his diet foods for which SPT/PbP were negative.
The introduction of other foods to which the child was sensitized was instead started at
the age of 2 years and 8 months, once AD was well-controlled. Potential allergenic foods
were introduced after achieving AD control because AD severely influenced the patient’s
life, and his parents refused to expose him to the risk of adverse reactions to OFC during
this period.

In the last decades, various strategies have been proposed for introducing comple-
mentary nutrition to prevent FA, and there has been a change in course in international
guidelines from delayed weaning to early weaning. In fact, while in the 1980s and 1990s, it
was suggested that early exposure to solid foods may be associated with the development
of allergic disease [48–50], later studies have shown that the avoidance strategy was not
effective, suggesting, conversely, that oral tolerance may be induced by allergen exposure
rather than allergen avoidance [51,52]. However, the American Academy of Pediatrics
(AAP) already updated its previous recommendations in 2008, underlining the absence
of sufficient evidence to recommend maternal elimination diets, as well as the delayed
introduction of potentially allergenic foods into the infant’s diet, for the prevention of
FA [53,54].

All this led them to abandon the allergenic avoidance strategy and led various groups
to perform several randomized controlled trials to evaluate if the early introduction of
peanuts, eggs, and cow’s milk into the diet of high-risk infants or the general population
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may reduce the risk of developing an allergy to these foods (e.g., Learning Early About
Peanut allergy (LEAP) [31], Enquiring About Tolerance (EAT) [55], and Prevention of
Egg Allergy with Tiny Amount Intake (PETIT) [33] studies). With the modification of the
evidence, recommendations suggested by the most important international guidelines
(American Academy of Allergy, Asthma and Immunology (AAAAI) [56], EAACI [30],
Australasian Society of Clinical Immunology and Allergy (ASCIA) [57], and Asia Pacific
Academy of Paediatric Allergy, Respirology and Immunology (APAPARI) [58]) regarding
the introduction modalities of complementary foods into the diet for prevention of food
allergies, primarily in the high-risk population (e.g., in patients with AD and/or food
sensitization), have therefore changed. However, convincing data about the efficacy of
early introduction of allergenic foods are available only for eggs and peanuts [32,59,60].
Indeed, so far, there is no evidence to support the early introduction of other allergens (e.g.,
milk, wheat, fish, and sesame) to prevent FA development [32].

In summary, on one side, sensitization to multiple allergens in children with AD
may be not searched because it is often clinically irrelevant and not beneficial from the
cost-effectiveness point of view. On the other side, specific food allergens should be tested
in case of moderate–severe AD. In the case of detection of sensitization toward one of these
allergenic foods, potential tolerance should be checked with an OFC promptly to rule out a
possible clinically irrelevant sensitization before a long unneeded exclusion diet [61–65].

So far, the severity of reactions during OFC cannot be predicted on the basis of the level
of sIgE or the size of skin tests with foods. In any event, a positive OFC is usually expected
when the patient has a high level of sIgE or size of skin test for the food suspected [66].

In our case, the simultaneous presence of sensitization toward multiple foods has
made it difficult to introduce foods with a classic OFC because of the risk of possible allergic
reactions. In fact, due to the high values of size of skin tests and level of sIgE for some
foods, it was decided to split the doses and not reach the total dose in a single session but
in a fractionated way with several low-dose OFCs at intervals of 2–3 months, performing a
gradual controlled OFC [67,68]. The acquisition of tolerance for each introduced food was,
thus, favored in the absence of allergic reactions, allowing the progressive liberalization
of the foods themselves in the diet (with the exception of cashew, to which the patient
manifested anaphylaxis).

On the other side, we cannot exclude that tolerance toward some sensitizing foods
(such as milk and egg) may reflect the already known natural course of FA in children:
about 80% of children acquire spontaneous tolerance toward milk and egg by the age of
6 years [69].

Multiple issues influenced the management of our case, including the great number of
sensitized foods, the high level of sIgE, the target of a good quality of life for our patient,
and the conciliation with the working needs of his parents. All these issues led us to
adopt tailored management based on progressive low-dose OFCs and liberalization of
tested foods.

In fact, according to Japanese guidelines, the objective of the OFC is not only to
demonstrate the allergy to a specific food but also to identify the quantity of food tolerated
in the absence of reactions, to implement the “minimum elimination diet” [70]. This means
that a positive OFC may not always imply the need for complete elimination of the food
from the diet. Even in the case of a positive OFC, the patient may be instructed to consume
at home even small amounts of the food or its hypoallergenic form (e.g., baked), if tolerated,
taking into consideration potential cofactors, such as physical exercise [71]. However, a
strict diet should be recommended for children who show reactions, e.g., that are severe, at
very low doses of allergens during OFC or in the presence of cofactors such as physical
exercise. In this case, the low-dose, gradual controlled OFC performed in the hospital was
the right option associated with the simultaneous treatment of AD and the nutritional
evaluation of the patient.

Finally, the temporal order in which foods with positive skin tests can be introduced
into the diet of patients can be decided through shared decision-making with the parents by
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considering several factors, including their nutritional and social importance, the skin tests
and sIgE values, the patient’s clinical history (sensitization or allergy), and the patient’s
age. In our specific case, we decided, also in accordance with the dietary service of our
hospital, to start with nutritionally fundamental foods such as milk, egg, and wheat. The
introduction of these foods may be undertaken, in general, as soon as the skin condition
makes it possible, when the child is ready for the process.

4. Conclusions

Absolute recommendations on how, when, and where to perform OFCs with allergenic
food to which the child with AD is sensitized are lacking so far. In our opinion, OFCs
and the subsequent introduction of allergenic foods should be individualized, evaluating
some factors such as their social and nutritional importance, the patient’s age and clinical
phenotype (including the history of anaphylaxis), and the sensitization profile.

There is agreement on the fact that the dietary approach in children with moderate–
severe AD should no longer include a strict elimination diet. We think that an early, gradual
controlled introduction of all allergenics to identify the amount of food tolerated in the
absence of reactions, even if low dose, may improve patients’ and families’ quality of life.
However, even if discussing a vast relevant literature, the limitation of our work is that we
describe the management of a single patient. Extensive and high-quality research is needed
to improve the available evidence in the area.

Author Contributions: M.G. and F.M. conceptualized the work. S.B., M.P. and M.G. drafted the
initial manuscript. M.G., M.B., S.B., G.L., L.S., S.M., M.P., B.P., L.T., C.V., E.N. and F.M. performed
the investigations and reviewed the manuscript. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Written informed consent was obtained from the minor(s)’ legal
guardian/next of kin for the publication of any potentially identifiable images or data included in
this article.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

Abbreviations

AAAAI = American Academy of Allergy, Asthma & Immunology; AAP = American
Academy of Pediatrics; AD = Atopic Dermatitis; APAPARI = Asia Pacific Academy of
Pediatric Allergy, Respirology & Immunology; ASCIA = Australasian Society of Clinical
Immunology and Allergy; EASI = Eczema Area and Severity Index; EAT = Enquiring About
Tolerance; EAACI = European Academy of Allergy and Clinical Immunology; FA = Food
Allergy; LEAP = Learning Early About Peanut allergy; OFC = Oral Food Challenge; PE-
TIT = Prevention of Egg Allergy with Tiny Amount Intake (PETIT); PbP = Prick-by-Prick
test; POEM = Patient-Oriented Eczema Measure; SCORAD = SCORing Atopic dermatitis;
SPT = Skin Prick Test; sIgE = Specific Immunoglobulin E; tIgE = Total Immunoglobulin E.

References
1. Çetinkaya, P.G.; Şahiner, Ü.M. Childhood atopic dermatitis: Current developments, treatment approaches, and future expectations.

Turk. J. Med. Sci. 2019, 49, 963. [CrossRef] [PubMed]
2. Muraro, A.; Werfel, T.; Hoffmann-Sommergruber, K.; Roberts, G.; Beyer, K.; Bindslev-Jensen, C.; Cardona, V.; Dubois, A.; Du Toit,

G.; Eigenmann, P.; et al. EAACI Food Allergy and Anaphylaxis Guidelines: Diagnosis and management of food allergy. Allergy
2014, 17, 1008–1025. [CrossRef] [PubMed]

https://doi.org/10.3906/sag-1810-105
https://www.ncbi.nlm.nih.gov/pubmed/31408293
https://doi.org/10.1111/all.12429
https://www.ncbi.nlm.nih.gov/pubmed/24909706


J. Clin. Med. 2023, 12, 3889 8 of 10

3. Geat, D.; Giovannini, M.; Barlocco, G.; Pertile, R.; Pace, M.; Mori, F.; Novembre, E.; Girolomoni, G.; Cristofolini, M.; Baldo, E.
Assessing patients’ characteristics and treatment patterns among children with atopic dermatitis. Ital. J. Pediatr. 2021, 47, 92.
[CrossRef]

4. Galli, E.; Fortina, A.B.; Ricci, G.; Maiello, N.; Neri, I.; Baldo, E.; Berti, I.; Bonamonte, D.; Capra, L.; Carboni, E.; et al. Narrative
review on the management of moderate-severe atopic dermatitis in pediatric age of the Italian Society of Pediatric Allergology
and Immunology (SIAIP), of the Italian Society of Pediatric Dermatology (SIDerP) and of the Italian Society of Pediatr. Ital. J.
Pediatr. 2022, 48, 95. [CrossRef]

5. Mortz, C.G.; du Toit, G.; Beyer, K.; Bindslev-Jensen, C.; Brockow, K.; Brough, H.A.; Comberiati, P.; Eiwegger, T.; Santos, A.;
Worm, M.; et al. When and how to evaluate for immediate type food allergy in children with atopic dermatitis. Allergy 2021, 76,
3845–3848. [CrossRef]

6. Miyaji, Y.; Yang, L.; Yamamoto-Hanada, K.; Narita, M.; Saito, H.; Ohya, Y. Earlier aggressive treatment to shorten the duration
of eczema in infants resulted in fewer food allergies at 2 years of age. J. Allergy Clin. Immunol. Pract. 2020, 8, 1721–1724.e6.
[CrossRef]

7. Schäfer, T. The impact of allergy on atopic eczema from data from epidemiological studies. Curr. Opin. Allergy Clin. Immunol.
2008, 8, 418–422. [CrossRef]

8. Eller, E.; Kjaer, H.F.; Høst, A.; Andersen, K.E.; Bindslev-Jensen, C. Food allergy and food sensitization in early childhood: Results
from the DARC cohort. Allergy 2009, 64, 1023–1029. [CrossRef]

9. Hon, K.-L.E.; Leung, T.-F.; Ching, G.; Chow, C.-M.; Luk, V.; Ko, W.-S.F.; Ng, P.-C. Patterns of food and aeroallergen sensitization in
childhood eczema. Acta Paediatr. 2008, 97, 1734–1737. [CrossRef]

10. Pónyai, G.; Hidvégi, B.; Németh, I.; Sas, A.; Temesvári, E.; Kárpáti, S. Contact and aeroallergens in adulthood atopic dermatitis. J.
Eur. Acad. Dermatol. Venereol. 2008, 22, 1346–1355. [CrossRef]

11. Atherton, D.J.; Soothill, J.F.; Sewell, M.; Wells, R.S.; Chilvers, C.D. A double-blind controlled crossover trial of an antigen-avoidance
diet in atopic eczema. Lancet 1978, 311, 401–403. [CrossRef] [PubMed]

12. Juto, P.; Engberg, S.; Winberg, J. Treatment of infantile atopic dermatitis with a strict elimination diet. Clin. Exp. Allergy 1978, 8,
493–500. [CrossRef] [PubMed]

13. Businco, L.; Businco, E.; Cantani, A.; Galli, E.; Infussi, R.; Benincori, N. Results of a milk and/or egg free diet in children with
atopic dermatitis. Allergol. Immunopathol. 1982, 10, 283–288.

14. Lee, K.S.; Rha, Y.H.; Oh, I.H.; Choi, Y.S.; Kim, Y.E.; Choi, S.H. Does Breast-feeding Relate to Development of Atopic Dermatitis in
Young Korean Children?: Based on the Fourth and Fifth Korea National Health and Nutrition Examination Survey 2007–2012.
Allergy. Asthma Immunol. Res. 2017, 9, 307–313. [CrossRef] [PubMed]

15. Ludvigsson, J.F.; Mostrom, M.; Ludvigsson, J.; Duchen, K. Exclusive breastfeeding and risk of atopic dermatitis in some 8300
infants. Pediatr. Allergy Immunol. 2005, 16, 201–208. [CrossRef]

16. Yang, Y.W.; Tsai, C.L.; Lu, C.Y. Exclusive breastfeeding and incident atopic dermatitis in childhood: A systematic review and
meta-analysis of prospective cohort studies. Br. J. Dermatol. 2009, 161, 373–383. [CrossRef]

17. Kull, I.; Böhme, M.; Wahlgren, C.F.; Nordvall, L.; Pershagen, G.; Wickman, M. Breast-feeding reduces the risk for childhood
eczema. J. Allergy Clin. Immunol. 2005, 116, 657–661. [CrossRef]

18. Chiu, C.Y.; Liao, S.L.; Su, K.W.; Tsai, M.H.; Hua, M.C.; Lai, S.H.; Chen, L.C.; Yao, T.C.; Yeh, K.W.; Huang, J.L. Exclusive or Partial
Breastfeeding for 6 Months Is Associated with Reduced Milk Sensitization and Risk of Eczema in Early Childhood: The PATCH
Birth Cohort Study. Medicine 2016, 95, 15. [CrossRef]

19. Gdalevich, M.; Mimouni, D.; David, M.; Mimouni, M. Breast-feeding and the onset of atopic dermatitis in childhood: A systematic
review and meta-analysis of prospective studies. J. Am. Acad. Dermatol. 2001, 45, 520–527. [CrossRef]

20. Schoetzau, A.; Filipiak-Pittroff, B.; Franke, K.; Koletzko, S.; Von Berg, A.; Gruebl, A.; Bauer, C.P.; Berdel, D.; Reinhardt, D.;
Wichmann, H.-E.; et al. Effect of exclusive breast-feeding and early solid food avoidance on the incidence of atopic dermatitis in
high-risk infants at 1 year of age. Pediatr. Allergy Immunol. 2002, 13, 234–242. [CrossRef]

21. Purvis, D.J.; Thompson, J.M.D.; Clark, P.M.; Robinson, E.; Black, P.N.; Wild, C.J.; Mitchell, E.A. Risk factors for atopic dermatitis
in New Zealand children at 3.5 years of age. Br. J. Dermatol. 2005, 152, 742–749. [CrossRef] [PubMed]

22. Ito, J.; Fujiwara, T. Breastfeeding and risk of atopic dermatitis up to the age 42 months: A birth cohort study in Japan. Ann.
Epidemiol. 2014, 24, 267–272. [CrossRef] [PubMed]

23. Pesonen, M.; Kallio, M.J.T.; Ranki, A.; Siimes, M.A. Prolonged exclusive breastfeeding is associated with increased atopic
dermatitis: A prospective follow-up study of unselected healthy newborns from birth to age 20 years. Clin. Exp. Allergy 2006, 36,
1011–1018. [CrossRef] [PubMed]

24. Venkataraman, D.; Soto-Ramírez, N.; Kurukulaaratchy, R.J.; Holloway, J.W.; Karmaus, W.; Ewart, S.L.; Arshad, S.H.; Erlewyn-
Lajeunesse, M. Filaggrin loss-of-function mutations are associated with food allergy in childhood and adolescence. J. Allergy Clin.
Immunol. 2014, 134, 876–882.e4. [CrossRef] [PubMed]

25. Brown, S.J.; Asai, Y.; Cordell, H.J.; Campbell, L.E.; Zhao, Y.; Liao, H.; Northstone, K.; Henderson, J.; Alizadehfar, R.; Ben-Shoshan,
M.; et al. Loss-of-function variants in the filaggrin gene are a significant risk factor for peanut allergy. J. Allergy Clin. Immunol.
2011, 127, 661–667. [CrossRef] [PubMed]

https://doi.org/10.1186/s13052-021-00987-9
https://doi.org/10.1186/s13052-022-01278-7
https://doi.org/10.1111/all.14982
https://doi.org/10.1016/j.jaip.2019.11.036
https://doi.org/10.1097/ACI.0b013e32830e71a7
https://doi.org/10.1111/j.1398-9995.2009.01952.x
https://doi.org/10.1111/j.1651-2227.2008.01034.x
https://doi.org/10.1111/j.1468-3083.2008.02886.x
https://doi.org/10.1016/S0140-6736(78)91199-6
https://www.ncbi.nlm.nih.gov/pubmed/75438
https://doi.org/10.1111/j.1365-2222.1978.tb01502.x
https://www.ncbi.nlm.nih.gov/pubmed/568522
https://doi.org/10.4168/aair.2017.9.4.307
https://www.ncbi.nlm.nih.gov/pubmed/28497917
https://doi.org/10.1111/j.1399-3038.2005.00257.x
https://doi.org/10.1111/j.1365-2133.2009.09049.x
https://doi.org/10.1016/j.jaci.2005.04.028
https://doi.org/10.1097/MD.0000000000003391
https://doi.org/10.1067/mjd.2001.114741
https://doi.org/10.1034/j.1399-3038.2002.01050.x
https://doi.org/10.1111/j.1365-2133.2005.06540.x
https://www.ncbi.nlm.nih.gov/pubmed/15840107
https://doi.org/10.1016/j.annepidem.2013.11.007
https://www.ncbi.nlm.nih.gov/pubmed/24342028
https://doi.org/10.1111/j.1365-2222.2006.02526.x
https://www.ncbi.nlm.nih.gov/pubmed/16911357
https://doi.org/10.1016/j.jaci.2014.07.033
https://www.ncbi.nlm.nih.gov/pubmed/25174864
https://doi.org/10.1016/j.jaci.2011.01.031
https://www.ncbi.nlm.nih.gov/pubmed/21377035


J. Clin. Med. 2023, 12, 3889 9 of 10

26. Brough, H.A.; Liu, A.H.; Sicherer, S.; Makinson, K.; Douiri, A.; Brown, S.J.; Stephens, A.C.; McLean, W.I.; Turcanu, V.; Wood,
R.A.; et al. Atopic dermatitis increases the effect of exposure to peanut antigen in dust on peanut sensitization and likely peanut
allergy. J. Allergy Clin. Immunol. 2015, 135, 164–170.e4. [CrossRef]

27. Flohr, C.; Perkin, M.; Logan, K.; Marrs, T.; Radulovic, S.; Campbell, L.E.; MacCallum, S.F.; McLean, W.I.; Lack, G. Atopic dermatitis
and disease severity are the main risk factors for food sensitization in exclusively breastfed infants. J. Investig. Dermatol. 2014, 134,
345–350. [CrossRef]

28. Perkin, M.R.; Logan, K.; Marrs, T.; Radulovic, S.; Craven, J.; Boyle, R.J.; Chalmers, J.R.; Williams, H.C.; Versteeg, S.A.; van Ree, R.;
et al. Association of frequent moisturizer use in early infancy with the development of food allergy. J. Allergy Clin. Immunol. 2021,
147, 967–976.e1. [CrossRef]

29. Eigenmann, P.A.; Beyer, K.; Lack, G.; Muraro, A.; Ong, P.Y.; Sicherer, S.H.; Sampson, H.A. Are avoidance diets still warranted in
children with atopic dermatitis? Pediatr. Allergy Immunol. 2020, 31, 19–26. [CrossRef]

30. Halken, S.; Muraro, A.; de Silva, D.; Khaleva, E.; Angier, E.; Arasi, S.; Arshad, H.; Bahnson, H.T.; Beyer, K.; Boyle, R.; et al. EAACI
guideline: Preventing the development of food allergy in infants and young children (2020 update). Pediatr. Allergy Immunol.
2021, 32, 843–858. [CrossRef]

31. Du Toit, G.; Roberts, G.; Sayre, P.H.; Bahnson, H.T.; Radulovic, S.; Santos, A.F.; Brough, H.A.; Phippard, D.; Basting, M.; Feeney,
M.; et al. Randomized Trial of Peanut Consumption in Infants at Risk for Peanut Allergy. N. Engl. J. Med. 2015, 372, 803–813.
[CrossRef] [PubMed]

32. Perkin, M.R.; Logan, K.; Tseng, A.; Raji, B.; Ayis, S.; Peacock, J.; Brough, H.; Marrs, T.; Radulovic, S.; Craven, J.; et al. Randomized
Trial of Introduction of Allergenic Foods in Breast-Fed Infants. N. Engl. J. Med. 2016, 374, 1733–1743. [CrossRef] [PubMed]

33. Natsume, O.; Kabashima, S.; Nakazato, J.; Yamamoto-Hanada, K.; Narita, M.; Kondo, M.; Saito, M.; Kishino, A.; Takimoto, T.;
Inoue, E.; et al. Two-step egg introduction for prevention of egg allergy in high-risk infants with eczema (PETIT): A randomised,
double-blind, placebo-controlled trial. Lancet 2017, 389, 276–286. [CrossRef]

34. Foong, R.-X.; Giovannini, M.; Toit, G.D. Food-dependent exercise-induced anaphylaxis. Curr. Opin. Allergy Clin. Immunol. 2019,
19, 224–228. [CrossRef] [PubMed]

35. Tagliati, S.; Barni, S.; Giovannini, M.; Liccioli, G.; Sarti, L.; Alicandro, T.; Paladini, E.; Perferi, G.; Azzari, C.; Novembre, E.; et al.
Nut Allergy: Clinical and Allergological Features in Italian Children. Nutrients 2021, 13, 4076. [CrossRef] [PubMed]

36. de las Vecillas, L.; Eguiluz-Gracia, I.; Giovannini, M. You might owe your mother more than you think. Allergy 2021, 76, 3236–3237.
[CrossRef]

37. Barbati, F.; Giovannini, M.; Oranges, T.; Lodi, L.; Barni, S.; Novembre, E.; Baldo, E.; Cristofolini, M.; Stagi, S.; Ricci, S.; et al.
Netherton Syndrome in Children: Management and Future Perspectives. Front. Pediatr. 2021, 9, 645259. [CrossRef]

38. Werfel, T.; Ballmer-Weber, B.; Eigenmann, P.; Niggemann, B.; Rancé, F.; Turjanmaa, K.; Worm, M. Eczematous reactions to food in
atopic eczema: Position paper of the EAACI and GA2LEN. Allergy 2007, 62, 723–728. [CrossRef]

39. Kvenshagen, B.; Jacobsen, M.; Halvorsen, R. Atopic dermatitis in premature and term children. Arch. Dis. Child. 2009, 94, 202–205.
[CrossRef]

40. Hill, D.J.; Heine, R.G.; Hosking, C.S. The diagnostic value of skin prick testing in children with food allergy. Pediatr. Allergy
Immunol. 2004, 15, 435–441. [CrossRef]

41. Sampson, H.A. Food allergy. Part 2: Diagnosis and management. J. Allergy Clin. Immunol. 1999, 103, 981–989. [CrossRef]
[PubMed]

42. Hill, D.J.; Heine, R.G.; Hosking, C.S.; Brown, J.; Thiele, L.; Allen, K.J.; Su, J.; Varigos, G.; Carlin, J.B. IgE food sensitization in
infants with eczema attending a dermatology department. J. Pediatr. 2007, 151, 359–363. [CrossRef] [PubMed]

43. Eigenmann, P.A.; Sicherer, S.H.; Borkowski, T.A.; Cohen, B.A.; Sampson, H.A. Prevalence of IgE-mediated food allergy among
children with atopic dermatitis. Pediatrics 1998, 101, 3. [CrossRef] [PubMed]

44. Martin, P.E.; Eckert, J.K.; Koplin, J.J.; Lowe, A.J.; Gurrin, L.C.; Dharmage, S.C.; Vuillermin, P.; Tang, M.L.K.; Ponsonby, A.-L.;
Matheson, M.; et al. Which infants with eczema are at risk of food allergy? Results from a population-based cohort. Clin. Exp.
Allergy 2015, 45, 255–264. [CrossRef]

45. Roduit, C.; Frei, R.; Depner, M.; Karvonen, A.M.; Renz, H.; Braun-Fahrländer, C.; Schmausser-Hechfellner, E.; Pekkanen, J.;
Riedler, J.; Dalphin, J.-C.; et al. Phenotypes of Atopic Dermatitis Depending on the Timing of Onset and Progression in Childhood.
JAMA Pediatr. 2017, 171, 655–662. [CrossRef] [PubMed]

46. Paller, A.S.; Spergel, J.M.; Mina-Osorio, P.; Irvine, A.D. The atopic march and atopic multimorbidity: Many trajectories, many
pathways. J. Allergy Clin. Immunol. 2019, 143, 46–55. [CrossRef]

47. Kramer, M.S.; Kakuma, R. Maternal dietary antigen avoidance during pregnancy or lactation, or both, for preventing or treating
atopic disease in the child. Evid. Based. Child Health 2014, 9, 447–483. [CrossRef] [PubMed]

48. Kajosaari, M.; Saarinen, U.M. Prophylaxis of atopic disease by six months’ total solid food elimination. Evaluation of 135
exclusively breast-fed infants of atopic families. Acta Paediatr. Scand. 1983, 72, 411–414. [CrossRef]

49. Fergusson, D.M.; Horwood, L.J.; Shannon, F.T. Early solid feeding and recurrent childhood eczema: A 10-year longitudinal study.
Pediatrics 1990, 86, 541–546. [CrossRef]

50. Fergusson, D.M.; Horwood, L.J.; Beautrais, A.L.; Shannon, F.T.; Taylor, B. Eczema and infant diet. Clin. Exp. Allergy 1981, 11,
325–331. [CrossRef]

https://doi.org/10.1016/j.jaci.2014.10.007
https://doi.org/10.1038/jid.2013.298
https://doi.org/10.1016/j.jaci.2020.10.044
https://doi.org/10.1111/pai.13104
https://doi.org/10.1111/pai.13496
https://doi.org/10.1056/NEJMoa1414850
https://www.ncbi.nlm.nih.gov/pubmed/25705822
https://doi.org/10.1056/NEJMoa1514210
https://www.ncbi.nlm.nih.gov/pubmed/26943128
https://doi.org/10.1016/S0140-6736(16)31418-0
https://doi.org/10.1097/ACI.0000000000000531
https://www.ncbi.nlm.nih.gov/pubmed/30893086
https://doi.org/10.3390/nu13114076
https://www.ncbi.nlm.nih.gov/pubmed/34836333
https://doi.org/10.1111/all.14855
https://doi.org/10.3389/fped.2021.645259
https://doi.org/10.1111/j.1398-9995.2007.01429.x
https://doi.org/10.1136/adc.2008.142869
https://doi.org/10.1111/j.1399-3038.2004.00188.x
https://doi.org/10.1016/S0091-6749(99)70167-3
https://www.ncbi.nlm.nih.gov/pubmed/10359874
https://doi.org/10.1016/j.jpeds.2007.04.070
https://www.ncbi.nlm.nih.gov/pubmed/17889069
https://doi.org/10.1542/peds.101.3.e8
https://www.ncbi.nlm.nih.gov/pubmed/9481027
https://doi.org/10.1111/cea.12406
https://doi.org/10.1001/jamapediatrics.2017.0556
https://www.ncbi.nlm.nih.gov/pubmed/28531273
https://doi.org/10.1016/j.jaci.2018.11.006
https://doi.org/10.1002/ebch.1972
https://www.ncbi.nlm.nih.gov/pubmed/25404609
https://doi.org/10.1111/j.1651-2227.1983.tb09738.x
https://doi.org/10.1542/peds.86.4.541
https://doi.org/10.1111/j.1365-2222.1981.tb01602.x


J. Clin. Med. 2023, 12, 3889 10 of 10

51. Du Toit, G.; Katz, Y.; Sasieni, P.; Mesher, D.; Maleki, S.J.; Fisher, H.R.; Fox, A.T.; Turcanu, V.; Amir, T.; Zadik-Mnuhin, G.; et al.
Early consumption of peanuts in infancy is associated with a low prevalence of peanut allergy. J. Allergy Clin. Immunol. 2008, 122,
984–991. [CrossRef] [PubMed]

52. Koplin, J.J.; Osborne, N.J.; Wake, M.; Martin, P.E.; Gurrin, L.C.; Robinson, M.N.; Tey, D.; Slaa, M.; Thiele, L.; Miles, L.; et al. Can
early introduction of egg prevent egg allergy in infants? A population-based study. J. Allergy Clin. Immunol. 2010, 126, 807–813.
[CrossRef] [PubMed]

53. Greer, F.R.; Sicherer, S.H.; Burks, A.W.; Committee on Nutrition and Section on Allergy and Immunology. Effects of early
nutritional interventions on the development of atopic disease in infants and children: The role of maternal dietary restriction,
breastfeeding, timing of introduction of complementary foods, and hydrolyzed formulas. Pediatrics 2008, 121, 183–191. [CrossRef]
[PubMed]

54. Thygarajan, A.; Burks, A.W. American Academy of Pediatrics recommendations on the effects of early nutritional interventions
on the development of atopic disease. Curr. Opin. Pediatr. 2008, 20, 698–702. [CrossRef] [PubMed]

55. Perkin, M.R.; Logan, K.; Marrs, T.; Radulovic, S.; Craven, J.; Flohr, C.; Lack, G.; Young, L.; Offord, V.; DeSousa, M.; et al. Enquiring
About Tolerance (EAT) study: Feasibility of an early allergenic food introduction regimen. J. Allergy Clin. Immunol. 2016, 137,
1477–1486.e8. [CrossRef] [PubMed]

56. Fleischer, D.M.; Spergel, J.M.; Assa’ad, A.H.; Pongracic, J.A. Primary Prevention of Allergic Disease Through Nutritional
Interventions. J. Allergy Clin. Immunol. Pract. 2013, 1, 29–36. [CrossRef]

57. Australasian Society of Clinical Immunology and Allergy. Infant Feeding and Allergy Prevention. Available online: http:
//www.allergy.org.au/images/pcc/ASCIA_guidelines_infant_feeding_and_allergy_prevention.pdf (accessed on 4 April 2023).

58. Tham, E.H.; Shek LP, C.; Van Bever, H.P.; Vichyanond, P.; Ebisawa, M.; Wong, G.W.; Lee, B.W. Early introduction of allergenic
foods for the prevention of food allergy from an Asian perspective—An Asia Pacific Association of Pediatric Allergy, Respirology
& Immunology (APAPARI) consensus statement. Pediatr. Allergy Immunol. 2018, 29, 18–27.

59. Comberiati, P.; Costagliola, G.; D’Elios, S.; Peroni, D. Prevention of Food Allergy: The Significance of Early Introduction. Medicina
2019, 55, 323. [CrossRef]

60. Togias, A.; Cooper, S.F.; Acebal, M.L.; Assa’Ad, A.; Baker, J.R.; Beck, L.A.; Block, J.; Byrd-Bredbenner, C.; Chan, E.S.; Eichenfield,
L.F.; et al. Addendum guidelines for the prevention of peanut allergy in the United States: Report of the National Institute of
Allergy and Infectious Diseases–sponsored expert panel. J. Allergy Clin. Immunol. 2017, 139, 29–44. [CrossRef]

61. Barni, S.; Liccioli, G.; Sarti, L.; Giovannini, M.; Novembre, E.; Mori, F. Immunoglobulin E (IgE)-Mediated Food Allergy in
Children: Epidemiology, Pathogenesis, Diagnosis, Prevention, and Management. Medicina 2020, 56, 111. [CrossRef]

62. Cafarotti, A.; Giovannini, M.; Begìn, P.; Brough, H.A.; Arasi, S. Management of IgE-mediated food allergy in the 21st century.
Clin. Exp. Allergy 2023, 53, 25–38. [CrossRef] [PubMed]

63. Abrams, E.M.; Becker, A.B. Oral food challenge outcomes in a pediatric tertiary care center. Allergy Asthma Clin. Immunol. 2017,
13, 43. [CrossRef] [PubMed]

64. Perry, T.T.; Matsui, E.C.; Conover-Walker, M.K.; Wood, R.A. Risk of oral food challenges. J. Allergy Clin. Immunol. 2004, 114,
1164–1168. [CrossRef]

65. DunnGalvin, A.; Daly, D.; Cullinane, C.; Stenke, E.; Keeton, D.; Erlewyn-Lajeunesse, M.; Roberts, G.C.; Lucas, J.; Hourihane, J.O.
Highly accurate prediction of food challenge outcome using routinely available clinical data. J. Allergy Clin. Immunol. 2011, 127,
633–639.e3. [CrossRef]

66. Ballini, G.; Gavagni, C.; Guidotti, C.; Ciolini, G.; Liccioli, G.; Giovannini, M.; Sarti, L.; Ciofi, D.; Novembre, E.; Mori, F.; et al.
Frequency of positive oral food challenges and their outcomes in the allergy unit of a tertiary-care pediatric hospital. Allergol.
Immunopathol. 2021, 49, 120–130. [CrossRef] [PubMed]

67. Barni, S.; Mori, F.; Piccorossi, A.; Sarti, L.; Pucci, N.; Maresca, M.; Giovannini, M.; Liccioli, G.; Novembre, E. Low-Dose Oral
Food Challenge with Hazelnut: Efficacy and Tolerability in Children. Int. Arch. Allergy Immunol. 2019, 178, 97–100. [CrossRef]
[PubMed]

68. Yanagida, N.; Sato, S.; Nagakura, K.; Asaumi, T.; Ebisawa, M. Oral food challenge using different target doses and time intervals
between doses. Curr. Opin. Allergy Clin. Immunol. 2018, 18, 222–227. [CrossRef]

69. Switkowski, K.M.; Oken, E.; Rifas-Shiman, S.L.; Camargo, C.A., Jr.; Gold, D.R.; Sordillo, J.E.; Lightdale, J.R. Timing of Cow’s Milk
Protein Introduction and Childhood Adverse Reactions to Cow’s Milk. J. Allergy Clin. Immunol. Pract. 2022, 10, 2713–2721.e2.
[CrossRef]

70. Urisu, A.; Ebisawa, M.; Ito, K.; Aihara, Y.; Ito, S.; Mayumi, M.; Kohno, Y.; Kondo, N. Japanese guideline for food allergy 2014.
Allergol. Int. 2014, 63, 399–419. [CrossRef]

71. Ebisawa, M.; Ito, K.; Fujisawa, T. Japanese guidelines for food allergy 2017. Allergol. Int. 2017, 66, 248–264. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.jaci.2008.08.039
https://www.ncbi.nlm.nih.gov/pubmed/19000582
https://doi.org/10.1016/j.jaci.2010.07.028
https://www.ncbi.nlm.nih.gov/pubmed/20920771
https://doi.org/10.1542/peds.2007-3022
https://www.ncbi.nlm.nih.gov/pubmed/18166574
https://doi.org/10.1097/MOP.0b013e3283154f88
https://www.ncbi.nlm.nih.gov/pubmed/19005338
https://doi.org/10.1016/j.jaci.2015.12.1322
https://www.ncbi.nlm.nih.gov/pubmed/26896232
https://doi.org/10.1016/j.jaip.2012.09.003
http://www.allergy.org.au/images/pcc/ASCIA_guidelines_infant_feeding_and_allergy_prevention.pdf
http://www.allergy.org.au/images/pcc/ASCIA_guidelines_infant_feeding_and_allergy_prevention.pdf
https://doi.org/10.3390/medicina55070323
https://doi.org/10.1016/j.jaci.2016.10.010
https://doi.org/10.3390/medicina56030111
https://doi.org/10.1111/cea.14241
https://www.ncbi.nlm.nih.gov/pubmed/36200952
https://doi.org/10.1186/s13223-017-0215-8
https://www.ncbi.nlm.nih.gov/pubmed/28947906
https://doi.org/10.1016/j.jaci.2004.07.063
https://doi.org/10.1016/j.jaci.2010.12.004
https://doi.org/10.15586/aei.v49i3.103
https://www.ncbi.nlm.nih.gov/pubmed/33938197
https://doi.org/10.1159/000493019
https://www.ncbi.nlm.nih.gov/pubmed/30261506
https://doi.org/10.1097/ACI.0000000000000444
https://doi.org/10.1016/j.jaip.2022.06.022
https://doi.org/10.2332/allergolint.14-RAI-0770
https://doi.org/10.1016/j.alit.2017.02.001

	Introduction 
	Case Report 
	Discussion 
	Conclusions 
	References

