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Novel approaches are currently offered for the diagnostic workup and therapeutic
management of allergic rhinitis and asthma. New predictive biomarkers of allergy and

asthma are available. Primary and secondary prevention, earlier intervention, and
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Allergic disorders are the non-communicable diseases with the
earliest onset (1). Their burden is growing, especially in the
middle-income countries (2). Allergic rhinitis (AR) and
asthma are also the most frequent chronic diseases in
childhood (3). The social and economic costs of AR and
asthma are impressive, as these diseases heavily influence the
patients’ social life, school performance, sleep quality, and
psychosocial interactions (4). Recently, important advances
have been reported in the field of respiratory atopic diseases in
childhood (5, 6). This review focuses on recent scientific
progress concerning genetic and environmental risk factors,
preventive strategies, newest diagnostic tools, and therapeutic
opportunities.

Epidemiology

Asthma and AR have increased in prevalence and incidence,
starting from the 1960s in Western countries and later in
middle-income countries. For example, in the Middle East the
prevalence of AR ranges nowadays from 9% to 38% (7),
probably due to an ongoing shift toward a “Western’ lifestyle.
An increase in asthma incidence from 1992 to 2008 in Canada,
ranging from 0.6 to 29.5 per 1000 persons (children and

modification of the natural history of allergic rhinitis and asthma are being intensively
investigated. This review highlights advances in the understanding of the etiology,
diagnosis, and management of atopic airway diseases in childhood, as well as prenatal
and early-life risk factors and strategies for prevention.

adults), has been recently reported (8). In contrast, a study
based on the ISAAC questionnaire showed that in Switzerland
the incidence of asthma and AR has not further increased
during the 2Ist century (9). Moreover, population-based
studies show that in the last decade the incidence of asthma
in childhood has declined in the Netherlands (10) and in
England (11). However, the prevalence of current and lifetime
AR is still on the increase (by 5.5% and 13%, respectively,
from 2001 to 2012) in England (11).

Origins of asthma and allergic rhinitis
Genetic factors

Genetic factors and in utero and after-birth environmental
exposures lead to the increase in asthma and AR through
altered immune and organ development and imbalance in
innate and adaptive immunity (12). Hereditability varies from
35% to 95% for asthma and from 33% to 91% for AR. The
Multicentre Allergy Study (13) showed that in birth cohort
children, parental allergy significantly increases the risk of
allergic disease and triples that of allergic multimorbidity.
Genomewide association studies have found a link of asthma
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(14) and AR (15) with different chromosomal regions. Chan
et al. (16) confirmed the association of single nucleotide
polymorphisms (SNPs) in 17q21 locus as the most replicated
asthma susceptibility region and, consequently, found five
SNPs of the protein C gene (PROC) on 2q14 associated with
asthma. Epigenetic processes may mediate environmental
effects on gene expression, resulting in occurrence of atopic
respiratory diseases. In utero environmental exposure, includ-
ing smoking, air pollution, diet, medicine, microbes, infection,
and season of birth, may influence the occurrence of atopic
diseases through epigenetic mechanisms (12). Gene alterations
can be also transmitted to the offspring. Asthma and AR
comorbidity has been associated with a paternally transmitted
DNA methylation within melatonin receptor-1A (MTNRIA)
gene in the 4q35 linkage region (17).

Structural changes

Morphologic changes in the bronchial wall, known as ‘remodeling’,
accompany symptoms of asthma. Initial changes leading to
remodeling, including thickness of the basement membrane
(BM), subepithelial deposition of laminin, and collagen IV in the
BM, have been defined as starting at less than 4 years of age in
asymptomatic children predisposed to asthma (18). Similar
structural changes in bronchial mucosa have been described in
children with asthma, cystic fibrosis, and primary ciliary dyskinesia
(19). This might suggest a common feature of bronchial remodeling
in chronic respiratory diseases.

Microbiome and infections

How environment predisposes to atopic respiratory diseases
remains mostly unexplained. According to the ‘hygiene
hypothesis’, microbial exposures in early childhood may
prevent allergies and asthma by modulating the T helper type
cell Th1/Th2 and Treg imbalance. Along this line, it has been
demonstrated that consumption of farm dairy and living in a
traditional farm environment with domestic animals protect
children from atopy (20). In this context, human microbiome
may play an important role by activating the maturation of the
host immune system. Accordingly, in pregnancy, maternal
antibiotic use and urinary tract infections are linked with
higher risk of childhood asthma (21). Furthermore, exposure
to microbes in utero due to respiratory viral infections in
pregnant women with asthma is associated with higher
frequency of wheezing in their infants (22). Cesarean sections
(CS) modify the microbiome composition in early postnatal life
and increase the risk of asthma (21). Among children with
parental history of asthma nested in a birth cohort evaluated at
6 years of age, CS is associated with AR onset (23). Never-
theless, a meta-analysis has not demonstrated a significant
increase in the risk of AR among children born by CS (24). In
infancy, the risk of developing asthma is enhanced by
microbiome-modifying factors, such as antibiotic use, daycare
attendance, and fewer older siblings (21). Asthma development
is often preceded by viral bronchiolitis and wheezing, in up to
90% of cases among younger children (25), particularly by
rhinovirus infections (26). Allergic heredity, increased severity
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of wheeze, and atopic eczema were risk factors for asthma at
school age among infant wheezers (27). The other side of the
coin is that children with parental atopy, eczema, and wheezing
are more prone to present prolonged/recurrent rhinitis (at least
4 weeks) in the first 18 months of life (28). Interestingly,
immigrants have been shown to undergo a permanent change
in microbiome exposure. Ethnic background interferes on the
prevalence of asthma among no-Japanese Brazilian (NJB)
and Japanese Brazilian (JB, born in Brazil from Japanese
families) schoolchildren (29), showing a higher prevalence in
NJB than in JB. Conversely, a multicenter cross-sectional study
did not show differences in prevalence of AR and sensitization
of grass pollen between immigrant children born in Italy vs.
Italians (30).

Diet and vitamin D

It has been observed that changes in maternal and/or infant
diet, particularly vitamin intake, Mediterranean diet, timing
and diversity of infant feeding (31), can influence the risk of
allergy and asthma in childhood (32). Several trials examined
participants with familial or personal allergy risk. Interest is
increasing in understanding whether results can be applied
across a general population and the possible time window of
diet effect. Patel et al. found that Western diet pattern (high fat
content, processed foods) was significantly associated with
asthma. No association between traditional diet (mixed meat,
fish, fruit, and vegetables), other diet (predominantly grains and
nuts), and allergic sensitization was detected (33). Vitamin D is
related to maturation of the lungs and immune system. Low
serum levels of vitamin D may be associated with respiratory
infections, lung inflammation, bronchial hyper-responsiveness
(BHR), poor asthma control, reduced response to steroids,
severity of asthmatic symptoms, and increased asthmajallergic
disease incidence (34, 35). A correlation between vitamin D
deficiency and AR with suppressive effect on nasal mucosa
inflammation has been proposed (36). A direct association in
the development of AR between vitamin D deficit and male
gender was illustrated in HUNT study, with the opposite effect
in females (37). Possibly, the relationship between AR and
vitamin D deficit might depend on the deficit severity (38).
Additionally, vitamin D intake during pregnancy is negatively
associated with risk of both asthma and AR (39). However,
interventional studies have shown an insufficient evidence to
support prenatal maternal vitamin D supplementation for
preventing recurrent wheezing, asthma, and AR (40, 41).

Allergen sensitization

Aeroallergen sensitization is a risk factor for childhood AR
and asthma. However, its value regarding early asthma
prognosis is limited, as it develops later in childhood (42). In
hospitalized first-time wheezing children, sensitization was
found as a risk factor for persistent asthma (43). In a
population-based birth cohort (42), sensitization to foods is
more common than to aeroallergens until 5 years of age, while
sensitization to aeroallergens increases later in childhood and
adolescence, with a peak at 10 years of age in asthmatics and
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26 years in AR patients. In a large Italian cross-sectional
study, children affected by pollen-related AR were very
frequently polysensitized (84.9% of them were sensitized to
at least three pollen extracts) (44). Early polysensitization can
predict allergic multimorbidity in childhood (45). Polysensiti-
zation, comorbidity, and/or cross-reactivity toward mam-
malian animal allergens are prevalent in patients with asthma
(46) and AR (44) and are associated with severe allergic
disease. The availability of allergen molecules from several
protein families has advanced our understanding of IgE-
mediated responses and enabled ‘component-resolved diagno-
sis’ (CRD), helping clinical practitioners to improve the
diagnostic algorithm (47).

Diagnosis and management
Phenotypes and endotypes of allergic rhinitis

According to the Allergic Rhinitis and its Impact on Asthma
(ARIA) classification (48), AR was defined as mild when there
was no impairment of Health-Related Quality of Life (HRQoL)
items (sleep, daily activities, work/school performance, trou-
blesome symptoms), and moderate/severe when items were
compromised. This classification was recently validated in a
Spanish pediatric population and used to discriminate severity
grades for ages 612 years (49). Furthermore, Valero et al. (50)
categorized the original four HRQoL items with different levels
of severity: mild (no affected items), moderate (1-3 affected
items), and severe (all affected items). This modified ARIA
classification has been validated as more precise in discriminat-
ing moderate-severe AR among untreated pediatric patients
(51). Several phenotypes of rhinitis (52) and asthma have been
proposed, facilitating disease classification by clinicians.
Kurukulaaratchy et al. (53) described four rhinitis phenotypes
among 18-year-old patients: moderate childhood-onset rhinitis,
mild adolescent-onset female rhinitis, severe earliest-onset
rhinitis with asthma, and moderate childhood-onset male
rhinitis with asthma. Consequently, atopy was a marker of
increased disease severity; more severe rhinitis and earlier onset
were associated with asthma. ‘Local allergic rhinitis’ (LAR) is a
phenotype characterized by nasal Th2 allergic inflammatory
response with local production of specific IgE (sIgE). It has
been identified in cases of positive response to nasal provoca-
tion test and/or detection of sIgE in the nasal mucosa without
evidence of systemic atopy. LAR is defined as either the initial,
transient stage in the natural history of AR, or as a stable
phenotype never evolving to ‘systemic’ IgE sensitization (54).
Novel diagnostic biomarkers such as nasal detection of inter-
leukin-5 (IL-5) and thymic stromal lymphopoietin (TSLP) offer
relevant insights concerning LAR (55).

Phenotypes and endotypes of asthma

Classifications of asthma phenotypes have been performed in
children cohorts by multivariate and unsupervised analyses
(56). Age at onset, BHR, treatment control, and multiple
sensitizations were the most important parameters to define
asthma phenotypes during childhood. Regarding severe
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asthma, high IgE levels to furry animals with complex allergen
component patterns have been found (57). Several risk factors
for uncontrolled pediatric asthma have been shown in a
population-based Web survey, such as low birthweight, obe-
sity, pet ownership before birth, and allergic comorbidities
(especially AR) (58). Children with uncontrolled asthma
present AR and obesity in half of the cases (59). It is debated
whether systemic obesity-associated inflammation may modu-
late airway diseases. Actually, in a recent study, the obesity—
asthma association was not explained by systemic inflamma-
tion (60).

The concept of endotypes, defined as disease subtypes on the
basis of the underlying pathophysiology, recently emerged. A
phenotype-/endotype-based classification approach could lead
toward the application of stratified and personalized medicine
(52). For asthma, three endotypes have been proposed with
differences in clinical presentation and target of interventions.
The most common in childhood is atopic asthma (Th2 high),
responsive to inhalant corticosteroids and characterized by
eosinophil airway inflammation and BHR (61). Intrinsic
eosinophil non-atopic asthma (Th2 low) is distinguished by
eosinophilia and BHR but no IgE response. Late-onset
intrinsic non-eosinophil non-atopic asthma (Th2 low) seems
to have a neutrophilic or a paucigranulocytic inflammation.
Besides, moderate-to-severe asthma with poorer lung function
has been associated with neutrophil inflammation (62).

Comorbidities of AR

AR is closely linked to comorbidities such as allergic conjunc-
tivitis (30-71%) (63), asthma, otitis media with effusion and
nasal polyps, besides atopic eczema (62). In addition, allergic
nasal inflammation may lead to obstruction, decreased sinus
ventilation, fluid accumulation, and bacterial infection, which
can cause mucosal damage and frequently chronic sinusitis
(64). Such AR comorbidities are used as markers of disease
severity (44). Pollen-induced AR commonly correlates with
oral symptoms after eating raw fruit, vegetables, and seeds
(pollen-food syndrome), including labial and oropharyngeal
pruritus and angioedema. This condition reflects the presence
of IgE cross-reactivity between epitopes in pollen allergens,
named ‘panallergens’, and homologous proteins in certain
foods (65). A new pollen-food syndrome classification based on
panallergen IgE sensitization profiles identified specific endo-
types with the aim of developing tailored prevention and
treatments in childhood (66). Moreover, atopic eczema and
food allergy may precede the development of AR and asthma
at school age (67, 68). Asthma onset is less commonly isolated
than in subjects with AR and/or eczema in the second decade
of life (13). Many children affected by AR have BHR, and
several studies have supported AR as a risk factor for
developing asthma (10). In the ‘Environment and Childhood
Asthma’ birth cohort study, AR and asthma associated with
atopic eczema or food allergy appeared closely linked with
BHR and high FeNO levels among adolescents, especially
among boys (69). The necessity of early diagnosis and
treatment of both disorders to improve disease control and
quality of life has been remarked. Furthermore, anaphylaxis,
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which results from pollen antigen exposure in children with AR
due to grass pollen allergen, has been rarely described (70).

Diagnostic assessment

Airway allergic diseases are commonly the result of exposure to
pollens and perennial allergens, and rarely to airborne food
allergens produced during cooking or food manipulation (71).
Ordinarily, the diagnosis is based on clinical history confirmed
by in vivo and/or in vitro specific IgE determinations, followed
by allergen provocation tests when other investigations are
inconclusive. In AR, clinical examination of the nose by
anterior rhinoscopy demonstrates a pale/hyperemic swollen
mucosa and is essential to rule out differential diagnoses such
as nasal polyps (72). Inspecting spirometry tracings are
necessary in the evaluation of children with asthma symptoms.
Allergic sensitization is defined as skin prick tests (SPT)
positivity or detection of serum sIgE. Measurement of IgE
response to specific allergenic molecules through CRD is a
second-line test useful to determine clinically relevant sensiti-
zations to genuine allergens or cross-sensitization to panaller-
gens (47). A great inconsistency (10-69%) between results of
pollen SPT and CRD has been found in pollen-related AR
diagnosis, mostly associated with panallergen sensitization
(73). Recommendations for standardized methodologies and
clinical use of FeNO measurement have been applied in adults
and older children (74). However, FeNO values for atopic
asthma diagnosis are not well defined and a large overlap in the
distribution of FeNO levels from children with allergic asthma,
non-allergic asthma, allergy without asthma, and healthy
population has been reported (75). Besides, several potential
confounders have been highlighted, such as age (74), gender,
infection, race, atopic eczema (76), obesity, smoking, diet
(alcohol, coffee), steroid intake, and menarche. Further inves-
tigations may be required in rhinitis, including nasal endoscopy
for polyps, nasal mucociliary clearance measurement or nasal
nitric oxide for primary ciliary dyskinesia, etc. (77). In cases
having a history of wheezing characterized by spirometry
anomalies but not responsive to therapy, alternative diagnoses
must be considered. A careful examination of the flow—volume
curves may indicate subglottic stenosis, tracheomalacia sec-
ondary to tracheo-esophageal fistula, double aortic arch, or
vocal cord dysfunction (78).

Monitoring systems

Rhinitis control assessment often produces heterogeneous
slopes in individual patients (79). Nevertheless, Demoly et al.
(80) argued the concept of rhinitis control to improve clinical
decisions. In the era of mobile technology, a new approach has
been described as able to assist in diagnosis of seasonal AR in
children and in the adherence assessment to treatment (81).
Mobile-health generated a novel noninvasive tool for clinicians
with great potential in the clinical diagnosis and monitoring of
AR patients (82). Standardized questionnaires for evaluating
the control of asthma and AR and patients’ HRQoL have been
used in recent years. Among these, Control of Allergic Rhinitis
and Asthma Test for Children (CARATKids) has been

Mastrorilli et al.

developed and validated in children aged 6-12 years (83). In
addition, RHINASTHMA-Adolescents was based on the
literature review, clinical experience, and unstructured inter-
views (84). Its development and validation have been revealed
as useful for improving control of respiratory allergy in
adolescents. Observing the degree of inflammation by local
and systemic noninvasive biomarkers of Th2-mediated inflam-
mation has been proposed to guide asthma management, such
as exhaled breath condensate markers (H,O, (85), pH levels
(86)), blood and sputum eosinophils, FeNO (87), and serum
periostin (88). These analyses are helpful, although they cannot
be routinely performed. Notwithstanding that FeNO levels are
dose-dependently reduced by oral steroid or inhaled corticos-
teroids (61, 89), tailoring treatment on FeNO values has not
improved asthma control (90). In school-age children with
persistent asthma, the highest morbidity was associated with
both high FeNO and blood eosinophils but not with serum
levels of periostin (91).

Therapeutic approaches
Medications

First-line treatment of AR is based on oral and/or intranasal
antihistamines and intranasal corticosteroids (92). Recently,
bilastine, a second-generation oral antihistamine, has shown to
be tolerable in children from 2 years of age (93). Intranasal
corticosteroids are considered the most adequate treatment for
AR in children (94) and may be effective for coexisting
conjunctivitis. Topical delivery has the advantage of minimiz-
ing systemic adverse effects with a fast onset. However,
children often dislike the administration of topical nasal
medications (95). Oral leukotriene receptor antagonist (mon-
telukast) may be effective in AR, but only small pediatric
studies have been performed to date (96). Moreover, in children
with persistent AR, intranasal resveratrol plus carboxy-
methyl-b-glucan significantly reduced nasal symptoms (97)
and some items concerning respiratory infections (such as
school absences and days with fever) (98). In “Th2-high’ asthma
endotype, the control strategy includes an increasing admin-
istration of drugs starting from low dose of ICS followed by
medium/high doses of ICS alone or in combination with
long-acting beta-2 agonist (LABA) or leukotriene receptor
antagonist (LTRA). In patients with poorly controlled
moderate-to-severe asthma, omalizumab, anti-IgE monoclonal
antibody is recommended (99). Omalizumab has been found
effective also for AR accompanied by an acceptable safety
profile (100). Different therapeutic approaches have been
proposed in uncontrolled ‘Th2-high’ asthma. Mepolizumab
and reslizumab, which block the effects of IL-5, have been
marketed recently in the United States for severe eosinophilic
asthma in adults. Other not commercially available drugs
include benralizumab, the antagonist of IL-5 receptor;
dupilumab, monoclonal antibody binding to the IL4-alfa
receptor for IL4 and IL13; lebrikizumab, IL-13 antagonist;
ligelizumab, anti-IgE monoclonal antibody with a higher
affinity for IgE than omalizumab (101, 102). Further choices
in patients with mild-moderate asthma include vitamin D
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supplementation, which a recent meta-analysis has found to
reduce the frequency of asthma attacks and the need of oral
steroid and hospitalization, irrespective of serum vitamin D
levels (103). Inhaled vitamin A was useful in a randomized
crossover study to alleviate the inflammatory process among
asthmatic children (104), through immunomodulatory effects.

Healthcare provider—patient/parent collaboration is the key
factor determining the success of guided self-management
programs and adherence to daily therapy (73). Drama therapy
has been used for education of adolescents having moderate—
severe asthma and shows helpful results (72). Therapeutic goals
of symptom relief, emotional/physical integration, and per-
sonal growth can be achieved by supportive methods.

Allergen-specific immunotherapy

Allergen-specific immunotherapy (AIT) with standardized
allergen extracts is the only causal treatment potentially
modifying the natural history of allergic airway diseases. The
subcutaneous route (SCIT) has been widely studied; however,
the procedure remains time-consuming and at risk of severe
adverse reactions. During recent times, sublingual administra-
tion (SLIT) by drops or tablets has been found effective and
safe (105). Nevertheless, immunotherapy in any form requires
commitment by the patient, which makes adherence and
compliance issues particularly relevant (106). The efficacy of
AIT depends on correct patient selection, type of allergen, and
product chosen for treatment. It has been found that CRD may
be a fundamental diagnostic step to improve AIT efficacy
among polysensitized children, since it permits prescribing AIT
for allergens to which the patient is genuinely sensitized (73).
AIT is accompanied by long-term efficacy, demonstrating a
decreased immunologic reactivity after discontinuation (107,
108). AIT long-term benefit in children might be even better
than in adults (109). Moreover, it has been underlined that AIT
has a possible effect in reducing the prevalence of childhood
respiratory infections (110).

Different regimens have been proposed in various trials: pre-
seasonal, co-seasonal and continuous. At the first pollen
season, SLIT continuous regimen for grass allergy performed
better than the seasonal one, whereas in the second and third
years two regimens were equivalent (111). Longitudinal studies
and meta-analyses in adults (112) showed that a SLIT tablet
containing five-grass pollens 300-IR is well tolerated and
effective in reducing AR and conjunctivitis symptoms. Studies
in pediatric populations have confirmed these benefits of pre-
and co-seasonal treatments (113, 114). Significant effects were
identified on symptom scores and medication scores in treated
patients compared with the placebo group (115). Additionally,
relevant effects were found even after one pre-/co-seasonal
treatment period (116).

Treatment duration is based on individual clinical decisions
and usually lasts for 3-5 years to induce prolonged symptom
remission after cessation. Arroabarren et al. (117) found that
3 years of SCIT induced significant improvement in children
with dust mite AR and asthma, while the five-year course
added clinical improvement in AR.

Asthma and allergic rhinitis in childhood

AIT mechanisms of immune response have not been
completely clarified. In vitro modifications have been associ-
ated with successful AIT: at third year, sIgG4 levels increased
in all patients, persisting to be high at fifth year in five-year-
treated patients, while decreasing in three-year-treated patients
(117). A decrease in number of effector cells at inflammation
focus (including mast cells, basophils, and eosinophils),
together with a decrease in T-cell responsiveness to allergens,
have been described in AIT-treated patients (118). AIT caused
a significant decrease in transcription nuclear factor-xB (NF-
kB) activation levels in neutrophils compared with neutrophils
(119) and reduced the production of NF-kB-dependent inflam-
matory mediators (IL-8 and TXA2). This observation repre-
sents a novel view of neutrophils as a possible cell target to
treat IgE-dependent diseases.

Novel ways of immunotherapy using compounds and
peptides or recombinant allergens with or without mutations
(120) are becoming realistic options in allergy practice (121).
For example, subcutaneous use of depigmented polymerized
extracts might allow rapid up-dosing and safe therapy with
good tolerance and clinical response, as shown in a large
pediatric retrospective analysis (122).

The most relevant limitation in AIT daily routine is the
restricted use in patients affected by uncontrolled allergic
asthma. Some clinical trials have shown that the combination
of omalizumab and AIT clinically improves its effectiveness,
with reduction in systemic adverse reaction risk (123).
Moreover, some studies have evidenced that antihistamine
pre-medication may decrease the rate of AIT adverse events
(124, 125). Therefore, pre-treatment practice can develop AIT
safety and efficacy and might be a useful approach to broaden
the indication of AIT among allergic children.

Preventive approaches

Much effort is being placed on preventing allergic diseases
(126). Primary prevention strategy focuses influence on the
innate immune response and, as a consequence, the polariza-
tion of the adaptive immune responses (127). Immunologic
intervention very early in infancy has been targeted to
downgrade the overall propensity of the immune system to
produce Th2-skewed responses to innocuous antigens. Thus,
Holt et al. (128) recently proposed the sublingual administra-
tion of a mixture containing house-dust mite, cat, and timothy
grass for high-risk children aged 12-30 months. However, after
3 years of treatment, SLIT did not prevent asthma or
aerollergen sensitization.

Along with the concepts developed with the hygiene
hypothesis, probiotics and bacterial lysates have been tested
and their impact is still under investigation. So far, recom-
mendations to families for primary prevention of respiratory
allergies are still limited to avoid active and passive tobacco
smoke (129).

In children with AR, AIT may have secondary preventive
activity on the development of new allergic sensitizations (130)
and on the development of asthma and BHR in children with
AR sensitized to pollen or house-dust mites (131).
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A prospective pilot study (132) investigated the sensitization-
preventive effect of SLIT in mono/oligoclonally sensitized,
clinically asymptomatic children aged 2-5 years. Preventive
SLIT, over a period of 1-2 years, was safe; it did not enhance
sensitization rate, while inducing a significant upregulation of
allergen-specific 1gG and IL-10-dependent inhibition. Addi-
tionally, it has been shown that IgE response against Phleum
pratense very often evolves from a monosensitization stage to
an oligomolecular sensitization stage to end up in a poly-
molecular sensitization stage. This phenomenon has been
defined as ‘molecular spreading’ (133). Finally, the evolution
of the development of IgE sensitization was recently described
about house-dust mite allergen molecules in the first two
decades of life in the same cohort (134). The evidence of a
molecular-spreading process calls for an earlier immunologic
intervention with AIT targeted to prevent its clinical conse-
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Conclusions

As reported, there has been an explosion of numerous exciting
advances on pediatric allergic airway diseases in recent years.
These advances may lead to improve classification strategies
with the purpose of a more accurate diagno-
sis and a patient-tailored therapy. This precision medicine
represents the future of care in pediatric respiratory atopic
diseases.
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