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Abstract

Pediatric food allergies are an escalating public health concern, with nut allergies repre-
senting a primary cause of persistent hypersensitivity and anaphylaxis. New data suggests
that pediatric populations with multiple nut allergies (MNA) may be at higher anaphylaxis
risk than their counterparts with single nut allergies. Despite this, there is an absence of lit-
erature posing multiple nut allergies against singular nut allergy cases. The majority of the
research in this topic is directed towards singular nut allergy, without any differentiation
between children with one versus multiple sensitivities. Epidemiological evidence indicates
that multiple nut allergies are associated with lifelong sensitization, high cross-reactivity
potential and increased risk and severity of reactions. Compounding clinical risk factors
reinforce the already high risk associated with MINA and indicate that these children require
careful monitoring and individual management. Diagnostic tools, including component-
resolved diagnostics and oral food challenges, enable differentiation between true multi-nut
sensitization and cross-reactivity, guiding targeted interventions. Management strategies
must therefore be multifaceted, encompassing selective allergen avoidance, emergency
preparedness with epinephrine auto-injectors, asthma control, nutritional support, and
psychosocial care. Recognizing MNA as a distinct, high-risk phenotype highlights the ne-
cessity of precision-based, biomarker-driven clinical approaches to optimize safety, reduce
morbidity, and improve quality of life for affected pediatric populations.

Keywords: multiple nut allergies; pediatric food allergy; anaphylaxis; cross-reactivity

1. Introduction

Food allergies, particularly among children, have become a growing public health
concern. Over the past few decades, the occurrence of pediatric food allergies has increased,
with studies suggesting 4% of children in developed countries have this aversion [1,2]. This
increase in food sensitivity is particularly concerning as it is associated with not only acute
allergic reactions but also carries a lasting impact and reduces quality of life. In more severe
cases, food allergies can even lead to potentially life-threatening complications through
triggering anaphylaxis. These more severe complications are rare but warrant particular
emphasis as it requires immediate medical intervention [3,4]. These challenges highlight
the need for a comprehensive understanding of pediatric food allergies, particularly the
aspects which pertain to an increased risk of more severe reactions.

Among the array of food allergies, peanuts and tree nuts have gained notable sig-
nificance due to their high potential in causing severe allergic reactions. A substantial
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portion of emergency department visits and hospitalizations are due to nut allergies, owing
to their role as one of the leading causes of food-induced anaphylaxis. Nut allergies are
also typically persistent into adulthood, unlike other food allergies such as milk or egg
allergies [5]. This persistence, combined with the ubiquity of nuts in processed foods, baked
goods, and similar confectionery, creates a lifestyle burden for children and their families.
While singular nut allergies are well reviewed in the literature, there is a noticeable gap in
knowledge of multiple nut allergies. MNA is characterized by IgE-mediated sensitization
and reproducible clinical allergic responses to two or more immunologically distinct tree
nuts or peanuts, reflecting independent sensitization events rather than cross-reactivity to
homologous proteins. New studies suggest that the most commonly reported allergens
listed in individuals with multiple allergies were tree nuts (54%) and peanuts (51%) [1].
This increase arises from a multitude of factors, one of which being structural homology
between various nut types. The structural similarities among allergenic proteins in nuts
are conserved, allowing for cross-reactivity [6]. Multiple nut allergies also introduce more
difficulty in avoidance, allowing unique opportunities for exposure.

Despite this, there is an absence of literature posing multiple nut allergies against
singular nut allergy. The majority of research and focus on this topic is directed towards
singular nut allergy, and groups peanut allergies and tree nut allergies together without
any differentiation between children with one versus multiple sensitivities. The lack of
research on this topic limits our understanding of children with multiple nut allergies
and prevents adequate handling of these groups. There is still speculation as to whether
multiple sensitizations confer an additional synergistic risk for anaphylaxis, the clinical
implications that this would carry, and whether current guidelines appropriately address
this seemingly high-risk group [7]. These implications extend beyond clinical management
into broader public health considerations. Emergency planning for potential anaphylactic
reactions, follow-up with allergists, and nutritional counseling are more often required for
children with multiple nut allergies [8,9].

Given the increasing trend of food allergies in children, this narrative review intends
to highlight potential increased risks imposed by multiple nut allergies, with a particular
emphasis on its associated risk of anaphylaxis. We will discuss the epidemiology of nut
allergies while examining the global burden of food allergies in pediatric populations,
the underlying immunopathophysiology of nut allergy, anaphylaxis risk in multiple nut
allergies, as well as diagnostic and management approaches.

2. Epidemiology

The rising prevalence of food allergies worldwide combined with the disproportionate
contribution of nuts to severe allergic reactions and anaphylaxis, has become an increasingly
important focus on pediatric research. The more severe complications associated with
peanut allergy have led it to being traditionally more researched and published in the
literature. Tree nut allergies, such as cashew, walnut, almond, hazelnut, pistachio, and
pecan, additionally play a significant role in childhood morbidity alongside peanut allergies.
This combination creates a synergistic effect of multiple nut allergies coalescing into an
array of immune complications [10]. In order to accurately assess the risk of anaphylaxis in
children, it is essential to understand the difference in prevalence between peanut and tree
nut allergies, the frequency of co-sensitization and clinical reactivity occurring together,
and if these allergies improve or remain over a duration of time.

Peanut allergy is consistently reported to have the highest rate of occurrence in chil-
dren, affecting 1-2% of the pediatric population in multiple population-based studies,
primarily in Western countries [11]. On the contrary, tree nut allergies as a group are
less common. Many studies with varying study methods, geographic region, and age of
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cohort have concluded that tree nut allergies occur at a rate of 0.5-1.3% [12]. Tree nut
allergies uncommonly occur alone, 23-68% of the pediatric population diagnosed with
peanut allergy has an additional reaction to at least one tree nut [13]. Up to 12% of children
with tree nut allergy exhibit reactions to multiple nuts, highlighting MNA as a distinct and
clinically important subgroup [14]. However, there is a lack of research comparing tree
nut allergies to other nuts outside the commonly indexed allergens. The observed overlap,
where 23-68% of children with peanut allergy and 12% of those with tree nut allergy react
to additional nuts, demonstrates that MNA represents a notable proportion of pediatric
nut allergies and underscores the need to consider these children separately from those
with single nut allergies.

The complexities of the epidemiology of nut allergies arise when geographic and
ethnic varieties are considered. In the United States, 1.4% of individuals reported either
a peanut or tree nut allergy [15]. Although several studies based exclusively in Europe
report a higher rate of nut allergies, namely hazelnut sensitizations in the north and central
regions and walnut sensitizations in Mediterranean countries. These correlations are most
likely linked with dietary profiles and pollen sensitization. For example, in Northern
Europe, hazelnut allergy is mainly driven by birch pollen sensitization [16]. Similarly, 41 of
100 patients derived from a multicultural pediatric allergy clinic in Leicester (UK) with a
clinical history suggestive of cashew nut allergy were from an Asian background, possibly
owing to dietary practices [17]. Likewise, the pattern holds true for Middle Eastern cohorts
reporting a two-fold difference in pistachio allergy prevalence in pistachio cultivating areas
(0.65%) compared to non-cultivating areas (0.3%) [18]. Such regional contrasts suggest that
patterns of co-sensitization contributing to MNA may differ geographically, influenced by
dietary habits, pollen exposure, and population-specific risk factors, further complicating
the epidemiology of multiple nut allergies. In countries with diverse ethnicities, such as
the United States, African American and Asian American populations typically experience
a 0.5-1.5% higher rate of peanut or tree nut sensitization compared to White children [19].
Although, socioeconomic status and healthcare access may play a role in these differences.

The incidence of multiple nut allergies also vary geographically. In pediatric popula-
tions of the U.S. and Canada, 20-30% of patients with peanut allergy also react to at least
one tree nut, including cashew, walnut, pistachio, hazelnut, and pecan [20]. This pattern is
consistent for other regions too, like Australia, where the rate is 27% [21]. However, there
is limited research regarding multiple nut allergies in the United Kingdom, signaling the
absence of information regarding this topic. Moreover, in North America, children tend
to exhibit co-sensitization to multiple tree nuts even in the absence of a peanut allergy
less frequently than those in Europe. In China, despite the limited accessible data, recent
studies have suggested MNA becoming a more prevalent cause of childhood anaphylaxis
showing a positive trend in peanut and tree nut allergies [22].

The recurring pattern and history of nut allergies highlights the epidemiological impact
of MNA. The majority of children that exhibit peanut allergy tend to live with it throughout
adulthood. However, the minority, 21.5%, tend to develop long-term tolerance [23]. Tree
nut allergies similarly persist, despite much less robust longitudinal data. Evidence has
shown that children suffer from long-term tree nut allergy with just a 10% incidence rate of
self-resolution [12]. In children on long-term tree-nut elimination diets, 68% had a negative
mixed-nut challenge and 21% had only mild symptoms, showing that managing presumed
multiple nut allergies remains complex and burdensome [24]. Long-term follow-up studies
reveal that achieving tolerance to all implicated nuts is rare and that children with MNA
remain with a lifelong risk of accidental exposure and anaphylaxis.

Clinically, the persistence of MNA influences the risk of anaphylaxis across the pop-
ulation. Peanuts and tree nuts have been proven to have the highest association with
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food-induced anaphylaxis in pediatric populations ranging from 0.4- to 6.8-year-olds, ac-
counting for 49% of in-hospital registries [25]. The breadth of allergens and the increased
chances of cross-contamination in foods poses a much greater threat for children with
MNA. The extended duration of nut allergies, as opposed to other allergies, plays a role
in the increased risk of severe cases due to the typical risk-taking behavior and reduced
adherence to avoidance strategies that is observed in the ages past childhood [26].
Reported rates of peanut allergy, as observed in Figure 1, range from as high as 4.81%
in Lebanon and 4% in Saudi Arabia to as low as 0.17% in Israel and 0.2% in Japan [27-30].
Intermediate prevalence rates have been observed in Australia (3%), Taiwan (3.4%), Swe-
den (3.2%), and the United States (2.6%) [31,32], while lower rates are seen in Singapore
(0.3%, 0.64%) [33], Korea (0.22%), Mexico (0.29%), and Canada (0.8%) [34-36]. In contrast,
tree nut allergies generally show lower prevalence across most regions, with values ranging
from 4.1% in Saudi Arabia and 3% in Australia [14] to less than 1% in countries such as
the United States (1.1%), Canada (0.6%), the United Kingdom (0.5%), and the Philippines
(0.33%) [14,26,33,36]. Notably, several Asian populations, including Singapore (0.3%) and
Israel (0.15%), report some of the lowest tree nut allergy rates globally [29-34]. These
findings highlight substantial geographic variability in both peanut and tree nut allergy
prevalence, likely reflecting differences in genetic, environmental, and dietary factors.

Peanut vs tree nut sensitization in children around the world
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Figure 1. A comparison of peanut and tree nut sensitizations in children from different countries [27-34].
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To summarize, the epidemiology of MNA reflects a high baseline rate of peanut and
tree nut co-sensitization, strong geographic and ethnic variability influenced by genetic
predisposition, as well as environmental exposures. The majority of children affected with
MNA do not develop tolerance, highlighting the implications associated with this issue.
This epidemiological profile highlights the necessity of further research in this topic. It is
necessary to understand methods of early detection, accurate diagnosis, and personalized
strategies to reduce risk in these pediatric populations.

3. Imnmunopathophysiology

In atopically or genetically predisposed children, the child’s immune system is already
primed for an immediate hypersensitivity response upon any form of subsequent exposure
to allergens [37]. In the context of multiple nut allergies, this can occur as a result of inges-
tion of pathogenic protein consumption or as a result of homologous pathogenic protein
consumption from various nut genera. This can occur sequentially or simultaneously and
possibly amplify the immune system’s response, increasing risk of severe complications
such as anaphylaxis [38].

Cross-reactivity between structurally related tree nuts is a significant contributor to
MNA. Phylogenetically related nuts, such as pecan and walnut or cashew and pistachio,
share homologous protein epitopes that can promote IgE binding, similar to cross-reactive
patterns observed in other foods such as cow and goat milk or legumes [39]. Molecular
studies demonstrate that when allergenic proteins share more than 50-60% sequence
similarity, this is often enough to cause clinically significant cross-sensitization [40]. For
example, the 7S vicilin and 11S legumin families can facilitate cross-linking of IgE on
effector cells, due to their repetitive surface epitopes. Similarly, the 25 albumin family of
storage proteins enable cross-linking through conserved cysteine residues and disulfide
bonds that maintain epitope conformation [41,42]. Cross-reactivity has clinical relevance,
contributing to observed patterns of co-sensitization in children, though it represents one
mechanism among several underlying MNA rather than a feature unique to nuts [43,44].

The risk of sensitization to multiple nuts is highly modified by genetic and atopic
predisposition. A familial history of atopic disorders, including atopic dermatitis, asthma,
and allergic rhinitis can exhibit skewed responses favoring Th2 dominance, IgE production
and mast cell hyperactivity [45,46]. The likelihood of sensitization is also increased by
polymorphisms in genes regulating epithelial barrier function, such as filaggrin (FLG).
These polymorphisms can compromise the integrity of cutaneous and mucosal surfaces,
which facilitate epicutaneous and gastrointestinal allergen exposure [47]. Similarly, genetic
and immunologic variations influence Th2-skewed responses, promoting the development
of IgE populations targeting distinct nut allergenic proteins such as 2S albumins, 7S vicilins,
and 115 legumins, which underlie the co-sensitization observed in MNA [48]. Children with
two or more immediate family members with an allergic disease have an approximately 1.8-
fold increased risk of food allergy, which may include MNA, suggesting that familial factors
could contribute to the development of MNA [49]. Impaired functionality in regulatory
T cells, which typically suppress aberrant Th2 cells, is often reduced in children with nut
sensitizations [50]. Additionally, mast cells and basophils in these individuals express
lower activation thresholds and enhanced receptor expression, predisposing them to more
severe reactions [51].

Finally, molecular allergen profiling and epitope specificity have both gained traction
in the understanding of the immunopathophysiology of nut allergies. High-resolution
epitope mapping of peanut and walnut allergens in individuals allergic to both nuts iden-
tified shared IgE-binding regions, suggesting molecular cross-reactivity between these
allergens [52]. Although limited to peanut and walnut allergens, these findings suggest that
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children with MNA recognize a wider repertoire of epitopes across multiple nuts, which
may underlie their enhanced clinical reactivity. The integration of component-resolved diag-
nostics (CRD) into clinical practice has allowed for clarification as to whether sensitization
is due to genuine co-allergy, or just cross-reactivity between homologous proteins; in fact, in
studies of hazelnut-sensitized children, measurement of IgE to Cor a 9 and Cor a 14 showed
potential in improving specificity in identifying clinically tolerant children among those
sensitized to hazelnut [53]. Future research leveraging CRD, immunogenomics, and pro-
teomics holds promise for elucidating novel biomarkers that may be predictive of multiple
nut allergies and possibly predict increased anaphylaxis risk in affected children.

Clinical cross-reactivity between different nuts in children was assessed to understand
the risk of multiple nut allergies. Table 1 summarizes reported cross-reactivity percent-
ages, representing the proportion of children allergic to the index nut who also reacted
to the cross-reactive nut. Cashew and pistachio exhibited the highest cross-reactivity
(100%), whereas cross-reactivity among other tree nuts was generally lower, ranging from
0.6% to 21.8% [40,54,55].

Table 1. Summary of clinically confirmed nut-to-nut cross-reactivity in children [40,54,55].

Index Nut Cross-Reactive Nut Cross-Reactivity (%)

Peanut Tree Nuts 43
Peanut Cashew 54

Cashew Pistachio 100

Tree Nut Hazelnut 22

Tree Nut Cashew 18

Tree Nut Pistachio 17

Tree Nut Walnut 4

Tree Nut Almond

Tree Nut Pecan

4. Anaphylaxis Risk

Anaphylaxis is the most severe complication of food allergy, and its occurrence in
children with multiple nut allergies is particularly concerning. Comparative studies indicate
that children with multiple nut allergies often experience more frequent and more severe
systemic reactions than their counterparts with single nut allergies. In a recent pediatric
cohort, 81% of nut-allergic patients had multiple nut allergies with 36% of IgE-mediated
reactions involving anaphylaxis, and persistence of multiple nut allergies was significantly
associated with increased anaphylaxis risk [56]. This, combined with the rise in multiple nut
allergies incidence [7], indicates a cause for concern among affected individuals. While both
groups are subject to potentially life-threatening outcomes, the clinical trajectory of multiple
nut allergies is characterized by higher rates of emergency interventions. Cross-reactivity
makes this risk exponentially larger as sensitization to one nut may predispose individuals
to a reaction from others, even in the absence of direct exposure to the specific allergen [38].
Consequently, multiple nut allergies does not represent an extension of single nut allergy,
but should instead be viewed as a distinct clinical entity with a disproportionately elevated
risk of anaphylaxis.

Along with the distinction between a singular nut allergy and multiple nut allergies,
clinical studies have identified several other factors that predict the likelihood of severe
anaphylactic events in children. In a pediatric cohort undergoing OFCs, the presence of
asthma and coexisting multi-food allergy significantly increased the likelihood of challenge
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failure, suggesting that in children with multiple food allergies (potentially including
multiple nut allergies) asthma may exacerbate the risk of adverse reactions [57]. Children
with food allergies are two to four times more likely to have asthma than those without
food allergies, and asthma is reported in approximately 75 percent of fatal food-related
anaphylaxis cases, suggesting that in individuals with nut allergy, coexisting asthma may
increase the risk of severe systemic reactions [58].

Another key predictor is elevated allergen-specific IgE titers. Children with MNA
often exhibit elevated IgE titers across multiple nuts, which is quantitatively higher than in
single nut allergy. In children prone to allergic events, sensitization to multiple allergens is
common, and coexisting asthma further increases the risk of severe systemic reactions. In
reported fatal or near-fatal food-related allergic reactions, approximately 75% of patients
had asthma, highlighting the heightened vulnerability of these children [59]. Children with
high-titer IgE responses to major peanut components often have lower reaction thresholds
and more severe reactions. With studies showing that combining Ara h 2-specific IgE and
a basophil activation marker yielded 92% sensitivity and 82% specificity for predicting
severe reactions to peanut [60].

In MNA, wheal sizes across multiple nuts are generally larger than in children with
single nut allergy, reflecting broader IgE sensitization to key storage proteins and LTPs, and
correlating with higher clinical severity during oral food challenges. Evidence suggests that
children with multiple large skin prick test (SPT) responses are more likely to experience
severe reactions during oral food challenges. This highlights the cumulative effect of
multi-allergen sensitization on clinical risk [56].

However, the strongest predictor of anaphylaxis risk is still a history of prior reactions.
In a cohort of children who had previously experienced anaphylaxis, 23.1 percent expe-
rienced recurrent reactions to the same allergen [61]. Clinicians can combine a patient’s
history of prior anaphylaxis with IgE levels and SPT wheal size to guide dietary manage-
ment. In children with MNA, prior anaphylactic reactions are particularly concerning as
not only are they more susceptible to recurrent attacks, but due to cross-reactivity between
nut genera, they are also much more likely to trigger a severe systemic response.

This recognition has direct implications for both risk stratification and management.
Avoidance strategies also lead to various emotional, social, educational, and career chal-
lenges, ranging from minor inconveniences to significant disruptions [9]. Instead, risk
assessment must integrate clinical history with serological and functional biomarkers
to generate precision-based profiles of anaphylaxis risk, as emerging tools such as ba-
sophil activation tests and bead-based epitope assays offer improved predictive value
over IgE alone [62]. Emerging biologic agents, including Omalizumab and Ligelizumab,
show promise in targeting IgE and facilitating desensitization. In clinical practice, these
agents may be considered for children with MNA who have high-risk profiles, repeated
reactions, or limited success with avoidance strategies. These therapeutic approaches
may provide disease-modifying options for this subset [63]. Collectively, an integrated
biomarker-driven approach offers the most promising avenue for reducing morbidity and
mortality in MNA-associated anaphylaxis.

5. Diagnostics and Management

Children with MNA present with a unique clinical challenge regarding diagnostic
and management methods as sensitization patterns often overlap. These populations
also live with an increased risk of severe reactions and dietary restrictions which can
be psychosocially cumbersome [64]. Evaluation typically starts with a thorough clinical
history and assessment of reported symptom patterns [65,66]. It is essential to distinguish
true IgE-mediated allergy from non-allergic food intolerance or incidental sensitization
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through precise documentation of the type, timing, and consistency of reactions after nut
exposure [67]. The likelihood of a clinically relevant allergen can be determined through
acknowledgment of the location of the symptoms or factors such as the amount of allergen
ingested and the time to symptom onset [68]. It is crucial to assess a detailed clinical history
since it may provide insight on the severity of prior reactions, which is important for risk
stratification, particularly in children with MNA who face greater anaphylaxis risk [69].

Skin prick testing is commonly used as an initial test, despite its limited diagnostic ac-
curacy in the context of MNA [70]. False-positive results often occur due to cross-reactivity
between related tree nuts, such as cashew and pistachio, which share the vicilin Jug n 2, or
between peanuts and Brazil nuts via 2S albumins such as Ara h 2 and Ber e 1, reflecting the
high sensitivity but limited specificity of skin prick testing in multiple nut allergies [71,72].
This issue often results in overdiagnosis and unnecessary dietary restrictions. Additionally,
children with multiple positive SPT results may tolerate some of the nuts tested, creating
diagnostic uncertainty that can be clarified by component-resolved diagnostics, which can
identify IgE responses to major storage proteins [73]. Serum allergen-specific IgE (sIgE) is
frequently measured to complement SPT, though interpretation can be similarly challeng-
ing in MNA [74]. Elevated sIgE corresponds to sensitization and increased likelihood of
clinical allergy. In addition, sIgE testing can produce positive results to several nuts even if
the child is clinically reactive to only one or two. Thus, this method must be interpreted
alongside clinical history [75].

Component-resolved diagnostics is increasingly recognized as a more refined method
for differentiating primary sensitization from cross-reactivity. The identification and dif-
ferentiation of child sensitization is made possible by CRD'’s role in testing IgE responses
to specific allergenic proteins [53]. These differences are especially relevant for regions
with high pollen cross-reactivity, such as hazelnut allergy related to birch pollen. CRD is
significantly effective in categorizing which nuts pose true anaphylaxis risk to those that
will only produce mild symptoms, improving dietary advice and reducing unnecessary
restrictions [76]. Even with progress in diagnostic methods, the gold standard for con-
firming nut allergy is the oral food challenge (OFC). OFC achieves direct determination
of which nuts a sensitized child can tolerate and the clinical reactivity of it [77]. How-
ever, OFCs impose consequent risk to children with suspected MNA who have reactivity
against multiple allergens. Furthermore, this method is limited because of their resource-
intensive nature, requiring close supervision, emergency preparedness, and long duration
of monitoring [78,79].

A combination of approaches is necessary to prevent reactions, ensure emergency
readiness, and support nutrition and psychosocial well-being in the management of chil-
dren with MNA. An overly restrictive complete nut avoidance diet is traditionally advised,
particularly in children who have broad positive sensitization tests but limited true clinical
reactivity [80]. To preserve dietary variety while avoiding exposure to high-risk allergens a
selective nut diet approach based on cautious testing is implicated alongside OFC in some
cases [81].

Emergency preparedness is vital for children with MNA, since accidental exposure
and severe reactions can occur. Epinephrine auto-injectors are mandatorily prescribed to
caregivers, teachers, and appropriately aged children trained for correct usage [82]. Written
action plans outlining the steps necessary for events of accidental ingestion, recognition of
early anaphylaxis symptoms, prompt epinephrine administration, and contacts of emer-
gency services are often accompanied with prescriptions [83]. The complex management of
several potential allergens aid for proper dietary counseling. The education of families on
careful label reading, possible cross-contamination risks in shared manufacturing facilities,
and safe substitution strategies is a necessity [84]. Also, unnecessary restrictions must
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be emphasized by the clinicians to avoid possible nutrition impairment and food-related
anxiety [85]. It is recommended to refer these patients to a registered dietitian to ensure ad-
equate intake of macro and micronutrients including protein, fats, vitamins, and minerals,
whilst simultaneously excluding several nuts from their diets [86].

The development of therapies may expand management options beyond simple avoid-
ance. The desensitization and reduction in accidental anaphylaxis cases has been shown
to occur when oral immunotherapy (OIT) is executed for peanut allergy. Current studies
are planning to extend OIT protocols to tree nuts as well [87]. In recent data, OIT has
been indicated to confer cross-desensitization between walnut or cashew to related nuts,
though safety and long-term effects remain unexamined [88]. Multi-allergen immunother-
apy is a broader approach, aiming to desensitize children to multiple nuts simultaneously.
However, the safety of this approach needs to be studied, since risks of adverse reactions
during therapy occur as a result of exposure to multiple allergens [89]. The confirmation
whether multi-allergen OIT can become a standard part of MNA management is critical
and can be achieved through careful dose escalation protocols, patient selection, and close
monitoring [90].

Approaches to diagnosing and managing MNA in children must balance safety, accu-
racy, and life quality. The advancements of CRD and OFCs give rise to refined diagnosis
and reduction in unnecessary restrictions, while selective nut introduction and complete
emergency preparedness can lower risk without heavy dietary burdens. Immunotherapies
offer hope for disease modification in the future, though their correlations with multi-
allergen cases are actively being studied. Together, these diagnostic approaches highlight
an evolving paradigm that prioritizes individualized care for children with MNA.

6. Conclusions

Multiple nut allergies form a unique and clinically significant group among pediatric
populations with food allergy, carrying elevated risk of anaphylaxis and long-term health
challenges. The complex diagnosis and management arises from the interplay of genetic
predisposition, structural protein homology, and cross-reactive immune responses, fur-
ther amplifying the risk of sensitization. Compared to children with single nut allergies,
children with MNA often experience increased psychosocial stress, dietary risks, and a
higher rate of severe systemic reactions occurring. Emerging diagnostic tools and the
advancement of targeted therapies contribute to the widespread use of precision-focused
and individualized strategies that limit dietary avoidance, reshaping the clinical approach
for these children. Nevertheless, critical gaps remain in epidemiological data and long-term
results, emphasizing the need for further research. Addressing these gaps is crucial to
better assessing risk, optimizing treatment strategies, and ultimately improving the quality
of life for children and families affected by MNA.
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Abbreviations

The following abbreviations are used in this manuscript:

MNA  Multiple nut allergies

SNA  Single nut allergy

OIT Oral immunotherapy

OFC  Oral food challenge

CRD  Component-Resolved Diagnostics
sIgE Serum allergen-specific IgE
SPT Skin prick test

IgE Immunoglobulin E

Th2 T Helper 2 Cell

LTP Lipid Transfer Proteins
FLG  Filaggrin
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