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Despite the rapid progress that has considerably affected most fields of medicine in recent
years, many gray areas still exist in our understanding of allergies /hypersensitivities and in-
tolerances to foods. While these pathologies have been widely described and characterized
from a clinical point of view, little is known about their pathogenesis, as their mecha-
nisms are often unclear, especially when the clinical manifestations are predominantly
gastroenterological [1].

The Food and Agriculture Organization and the World Health Organization, in an
ad hoc expert consultation focusing on immunoglobulin E (IgE)-mediated reactions, have
identified eight major categories of food allergens: eggs, milk, peanuts, sesame seeds, flour,
fish, and shellfish [2,3]. The reactions to each allergen have different features, making the
field of food allergies extremely varied: some, such as egg allergy, tend to improve with
age, while others, i.e., fish and seafood allergies, tend to worsen, making their management
extremely difficult [4]. The situation is even more complex in the case of hypersensitivities
that are not triggered by an IgE-mediated mechanism.

Moreover, the objective difficulty of diagnosing and differentiating between food
allergies/hypersensitivities and intolerances in some cases should be taken into account.
Their clinical presentations are often heterogeneous, embracing a wide spectrum of man-
ifestations: from simple dyspepsia to anaphylaxis and anaphylactic shock [2]. In this
scenario, the diagnostic procedures available are often varied, not always standardized and
sometimes very long, especially when an elimination diet and a subsequent (double) blind
challenge is required [5]. The diagnostic difficulty is mainly linked to non-IgE-mediated
reactions. In these cases, diagnostic armamentarium is limited, due to the uncertainties
related to the pathogenetic mechanisms, thus making it particularly complex to identify
effective and easily repeatable diagnostic biomarkers.

Therefore, the aim of this Special Issue is to focus on the field of food aller-
gies/hypersensitivities/intolerances, exploring both the possible pathogenetic mechanisms
underlying such conditions and existing management strategies, in the search for possible
treatment perspectives.

1. Adherence and Quality of Life

A key point that should be stressed is the potential impact of food allergies /hypersensi-
tivities /intolerances on the quality of life of affected subjects [6]. This issue has received
increasing attention in the last 15 years following the emergence of non-celiac wheat
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sensitivity (NCWS), which seems to involve up to 5-6% of the general population. Cotton
et al.,, applying scores such as the “Coeliac Dietary Adherence Test” (CDAT) to evaluate
adherence to the diet and the “Coeliac Symptom Index” (CSI) and “Sleep Condition
Indicator” (SCI) to analyze symptoms and sleep quality, studied this aspect by comparing
patients with NCWS and celiac disease (CeD), and concluded that NCWS patients adhered
less to the wheat-free diet (WFD) than CeD to a gluten-free diet (GFD) and this correlated
with a worse quality of life and sleep [7].

However, adhering to a WFD/GFD is not always simple and immediate: involuntary
exposure to gluten, high costs, and palatability are just some of the reasons that lead
to poor compliance with these elimination diets [8-10]. Consequently, several strategies
have been attempted to improve adherence in subjects with NCWS and other gluten-
related disorders [11]. Among these, some study groups have focused on identifying
probiotic blends that could be used to degrade gliadin, making gluten-free wheat flour
more quickly available and affordable. If successful, this approach could represent a
significant step towards improving the quality of life for the countless people around the
world who struggle with gluten-related disorders. Following this line of research, results
from Ramedani et al. showed that fermenting flour for 4 h with a probiotic mix composed of
B. longum, L. acidophilus, and L. plantarum could represent a good therapeutic strategy [12].

2. Prevention and Development of Tolerance

New strategies for managing food hypersensitivities/intolerances involve their pre-
vention, and can be introduced even during pregnancy and in the neonatal period [13]. A
combination of maternal dietary interventions, breastfeeding, and the early introduction of
(potential) food allergens to newborns might reduce the risk of food allergies in children,
but further studies are underway to clarify how genetic, immunological, and environmental
factors can interact in the pathogenesis of the pathology itself. In this scenario, Panagiotou
et al. proved that the Mediterranean diet, rich in long-chain polyunsaturated fatty acids,
could have beneficial effects to combat the development of food allergies and allergic symp-
toms in newborns [14]. Furthermore, during pregnancy and in the neonatal period, changes
in the composition of the intestinal microbiota can play a key role in terms of creating either
preemptive or risk factors for the development of food allergies/intolerances: the first
two years of life, in particular, have proven to be crucial for exposure to risk or protective
factors against the above-mentioned pathologies, with breastfeeding representing a factor
promoting the formation of a “protective” microbiota, while the opposite is true for artificial
formulas [15,16].

Another still very controversial and debated issue is the possible role of food pro-
cessing methods, including the different types of cooking, on the allergenicity of some
foods: It seems that some methods (e.g., heating, boiling, Maillard reaction, enzymatic
cross-linking, and enzymatic degradation) can induce less significant reactions, even up to
oral tolerance [17], but the underlying mechanisms have not yet been clarified and further
studies are required to confirm such results.

3. Role of Histamine

Histamine is historically known to be one of the main mediators of hypersensitivity
reactions. However, even though the physiopathology of the clinical manifestations related
to histamine release is well understood, the reasons underlying the accumulation of his-
tamine and the development of histaminergic syndromes of varying severity that affect
predisposed subjects still need to be clarified.

The methods of cooking and preserving foods and, therefore, including lactic acid
fermentation linked to bacterial degradation, might affect the amount of histamine present
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in a food [18]. Moreover, a reduced activity of diamine oxidase (DAQO), expressed by
intestinal epithelial cells, might also affect a food’s histamine levels, as occurs in histamine
intolerance (HIT) [19]. Maintz et al. explored the possible diagnostic role of DAO, high-
lighting how this assay seems to be effective in discriminating between subjects with HIT
and healthy subjects, but also underlining that, even today, the diagnosis remains predomi-
nantly clinical [20]. In this scenario, authors have shown how this condition is particularly
marked in patients with pre-existing mucosal damage, such as those suffering from chronic
inflammatory bowel disease or CeD, and the more severe the intestinal damage is, the
greater the accumulation of histamine [21].

Even more difficult is the study of the pathogenesis and diagnosis of non-IgE-mediated
hypersensitivities. Historical and new evidence has shown how the intestinal mucosa can
react to foods with “histamine-like” hypersensitivity reactions and how these occur in
many patients who have been previously classified as suffering from “simple” functional
gastrointestinal disorders, such as irritable bowel syndrome or functional dyspepsia [22,23].

4. Lactose Intolerance and Other Milk-Related Food Hypersensitivities

Lactose intolerance is the most common adverse food reaction worldwide, with an
estimated global prevalence of 57 to 65% [24]. This condition is often “self-diagnosed”
by patients who, associating the onset of symptoms with the intake of milk and fresh
dairy products, replace cow’s milk and its derivates with plant-based ones without seeking
any medical or nutritional supervision [25]. However, subjects with “self-reported” milk
intolerance appear to form a heterogeneous group [26]: in some of them, in fact, rather
than a simple enzymatic deficiency, the pathogenic mechanism underlying the disorders
seems to be of a hypersensitivity /inflammatory nature, a hypothesis corroborated by the
high number of subjects with positive fecal calprotectin values (>50% in some studies) [27].
Such a high number of ‘self-diagnosed” patients raises issues related to the adoption of
elimination diets. Replacement of cow’s milk with plant-based ones could be harmful to
these subjects due to the qualitative and quantitative diversity of their micro- and macronu-
trients. In fact, it has been shown that most plant-based beverages cannot fully replace
cow’s milk in terms of nutritional quality [28,29]. Nevertheless, some authors analyzing
the microbiological and chemical characteristics of plant-based milks have shown that
these can represent a safe alternative to cow’s milk, while still requiring the pasteurization
technique [30].

5. Precision Nutrition

Genetic diversities in specific individuals and ethnic groups can influence nutritional
requirements, metabolism, and response to nutritional and dietary interventions [31].
For this reason, ever-increasing interest has been shown towards omics technologies (ge-
nomics, epigenomics, metabolomics, etc.), which, by shedding light on the complex in-
teractions between the human body and nutrients, can help to diagnose and treat food
allergy /hypersensitivity and intolerances [32,33], through what can be defined as “precision
nutrition” [34]. The interpretation of omics data is very complex and easily misunderstood,
so their analysis and correlation with symptoms must be performed by experts [33]. Never-
theless, this approach, although still at the dawn of its development, must be considered
one of the most promising areas of development in the complex world of the diagnosis and
management of allergies/hypersensitivity and food intolerances.
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6. Therapeutic Approaches

To date, the treatment of food allergies/hypersensitivities/intolerances almost exclu-
sively relies on the use of elimination diets, with the removal of one or more foods, often
based on the patient’s self-perception [35].

Pharmacological therapy is only symptomatic and, at present, there are no drugs able
to change the history of these diseases in the long term [35].

In this scenario, immunotherapy deserves a special mention. This approach is based
on a gradual exposure to small and increasing doses of allergens, exploiting a suppression
of the immune response mediated by food-specific IgE [36-38]. Currently, the most intense
areas of immunotherapy research concern the oral administration route. Other possibilities
are the subcutaneous and sublingual routes, which are used less frequently, especially due
to the risk of severe adverse reactions in the former [39,40]. Desensitization procedures,
far from completely healing patients, can only prevent the onset of severe symptoms in
some food allergies, which, however, represent only a (small) part of the adverse reactions
to foods.

7. Future Perspectives and Considerations

Food allergies/hypersensitivities /intolerances represent an increasingly significant
emerging health problem, as does the globalized food market, which has increased exposure
to new and potentially immunogenic foods (e.g., pre-prepared or containing flours or insect
derivatives).

The complexity of the pathogenetic mechanisms involved in their development is the
main limitation to finding the possible keystone for an effective therapeutic approach; thus,
understanding these mechanisms represents the real challenge of future scientific research
into this fascinating group of pathologies.

An increasing number of researchers are looking to omics sciences to define exactly
how foods can trigger immune and non-immune reactions. Others, instead, are searching
for answers to the unsolved questions in the mechanisms of food processing (e.g., preser-
vation, cooking, etc.), or even analyzing the methods and timing with which the human
body is exposed to the specific components of foods. Finally, several study groups are
investigating the interaction between foods and the gut microbiota as the main culprit
behind the development of food tolerance/sensitivity.

In conclusion, it is safe to state that the field of food allergies/hypersensitivities/intole-
rances requires further exploration, as it remains a part of medical science that is still
obscure, due to uncertainties around the physiopathological mechanisms involved, which
have repercussions both on the diagnosis, still today often based on poorly standardized
and repeatable methods (e.g., double-blind placebo-controlled food challenges), and on the
treatment, which almost exclusively relies on the use of elimination diets.
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Abbreviations

The following abbreviations are used in this manuscript:
CDAT  Celiac dietary adherence test
CeD Celiac disease

CsI Celiac symptom index
DAO Diamine oxidase

GFD Gluten-free diet

HIT Histamine intolerance

IgE Immunoglobulin E

NCWS  Non-celiac wheat sensitivity
SCI Sleep condition indicator
WFD Wheat-free diet
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