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Abstract. The atopic march encompasses a sequence of allergic conditions, including atopic dermatitis, food allergy,
allergic rhinitis, and asthma, that frequently develop in a sequential pattern within the same individual. It was introduced
as a conceptual framework aimed at elucidating the developmental trajectory of allergic conditions during childhood. Fol-
lowing the introduction of this concept, it was initially believed that the atopic march represented the sole and definitive
trajectory of the development of allergic diseases. This review outlines epidemiologic evidence for the existence of aller-
gic march trajectories (distinct paths of atopy development in individuals); reviews the roles that genetics, environment,
and disease endotypes play in determining trajectory outcomes; and discusses the clinical utility of the trajectory model.
A systemic immune response to cutaneous inflammation may drive or amplify the development of atopic comorbidities
in genetically or immunologically susceptible individuals. However, these observed associations could instead reflect the
influence of shared genetic loci and environmental exposures — such as microbiome dysregulation — rather than a true
sequential progression of disease. The apparent temporal order of disease onset may simply correspond to the tissue-spe-
cific peak incidence of each condition, suggesting a clustering of atopic disorders rather than a unidirectional “march.”
Prospective longitudinal cohort studies offer a valuable framework for researching the post-dermatitis emergence of
additional atopic conditions, while also identifying predictive phenotypic, genotypic, and environmental factors. Recent
research has identified several risk factors for the development of multiple atopic comorbidities in young children with at-
opic dermatitis, including disease severity and chronicity, early age of onset, parental history of atopy, filaggrin mutations,
polysensitization, and living in nonrural environments. Early intervention trials—targeting epidermal barrier restoration,
modulation of microbiome composition, or altered exposure to allergens — may help to clarify the relative contributions
of skin barrier dysfunction, genetic predisposition, and environmental exposures to the risk, timing, and progression of
Th2-mediated disorders.

This evolution calls for a shift from viewing allergic diseases as a linear progression of comorbidities to recognizing
them as components of an overlapping multimorbidity model. Such an approach enables proactive patient monitoring
based on their predisposition to develop concurrent allergic disorders. Importantly, early onset of atopic disease has been
linked to a heightened risk of persistent multimorbidity. Current data also indicate that allergic conditions often co-occur
without following a fixed sequence of symptom development. Effective control and timely treatment of allergic diseases
may influence the trajectory of the atopic march and potentially prevent its advancement. The application of systems med-
icine — including integration of clinical data, multi-omics, epidemiology, and mechanistic modeling — will be key to un-
derstanding the underlying pathophysiological pathways that drive divergent allergic trajectories. This approach promises
to transform diagnosis, treatment, and prognostic accuracy, ultimately enabling the prevention of allergic disease onset.

Keywords. atopic march, allergic diseases, pathogenetic links, atopic dermatitis, food allergy, allergic rhinitis,
bronchial asthma, early childhood.

Introduction. Allergic diseases are the greatest prev-
alent chronic immunological diseases, including athopic
dermatatis (AD), asthma, and allergic rhinitis (AR), which
are estimated to affect more than 230 million, 330 million,
and 400 million people worldwide, respectively. Current-
ly, the issue of diagnosing and treating allergic diseases is
extremely relevant worldwide, as up to 40% of the general
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population and 10—15% of the pediatric population suffer
from allergic conditions. The prevalence of allergic dis-
eases is increasing in both industrial and developing coun-
tries, making it a global epidemic. Notably, people with al-
lergic diseases are more likely to have a family disposition
known as atopy. Many studies show that the progression of
allergic diseases occurs in a predictable time sequence and
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is widely distributed to various organs, which is referred to
as the atopic march. It is known that AD in infancy grad-
ually develop into asthma and AR in childhood. However,
the mechanism of the atopic march remains unclear. Some
studies have shown that the atopic march does not prog-
ress completely in a temporal pattern with genes and the
environment [2]. The way symptoms manifest across var-
ious organs or systems, such as the skin, lungs, and nasal
passages, can offer insights into the underlying pathophys-
iological processes. Understanding pathophysiological
mechanisms could offer a mode of intervention for disease
prevention as well as treatment [3].

Many risk factors (and some protective factors) for
atopic diseases have been identified. Although most of
these concern the development of asthma, some factors
are also associated with the development of atopic derma-
titis and hay fever. Risk factors must be distinguished from
triggering factors, which are elicitors of acute allergic or
asthmatic reactions in atopic patients, for example, aller-
gens, tobacco smoke, and occupational agents. Neverthe-
less, there is an overlap between these since, for example,
exposure to tobacco smoke and allergens may also be risk
factors for development of allergic disease and asthma in
the long run. No single risk factor sufficiently explains
these alterations in global atopic disease prevalence. Be-
cause substantive, rapid changes during only 5 to 10 years
were observed in some countries, environmental factors
likely have a dominant role. Differences in prevalence
between urban and rural populations or farming commu-
nities have been attributed to the risk of atopy, including
diet, hygiene, infections, allergens, and air pollution, in
combination with genetic factors. Exposure to household
pets, livestock, unpasteurized milk, and endotoxins during
childhood are associated with a reduced incidence of aller-
gic manifestations, although the data are inconsistently re-
ported overall. Nevertheless, there is convincing evidence
that demonstrates a clear correlation between increased
microbial exposure and reduced allergic sensitization [4].

Classic Allergic March Trajectory: From Atopic Der-
matitis to Other Allergic Conditions

The classic atopic march typically begins with AD
and progresses to IgE-mediated food allergy FA, and/or
asthma and AR [4]. It is important to note that each of
these conditions has a complex pathophysiology involving
multiple immune system responses. For instance, AD was
once considered a primary manifestation of atopy, but it is
now understood to result from a combination of a prima-
ry skin barrier defect and a genetic or environmental pre-
disposition to type 2 inflammation. Although non-type 2
inflammation may also play a role in the pathophysiology
of AD, this article will focus on type 2 inflammation, as it
represents a central mechanism in the atopic march. The
impaired skin barrier in AD serves as a portal of entry for
allergens, triggering a systemic Th2-driven inflammatory
response.

It is believed that allergen exposure through inflamed
skin is the primary route by which allergens influence the
human body within the framework of the atopic march.
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This hypothesis is supported by data from animal mod-
els, which demonstrate that transcutaneous exposure to
allergens promotes the development of specific T-cell and
B-cell responses, ultimately leading to allergic disease.

Over the past decade, there has been a notable in-
crease in the incidence of food allergy-related anaphylaxis,
indicating a broader rise in food allergy prevalence. AD
and food allergy frequently co-occur, especially in individ-
uals with early-onset, severe, and persistent atopic eczema.
Food allergy is recognized as a contributing factor in the
development or exacerbation of AD, with approximately
35% of children with AD exhibiting IgE-mediated food
allergies. However, whether children with IgE-mediated
food allergy are at heightened risk for subsequent allergic
conditions such as asthma and allergic rhinitis remains un-
certain. One study demonstrated that early food sensitiza-
tion and the presence of filaggrin gene mutations in infants
with early-onset eczema independently increased the risk
for persistent eczema and the later development of asthma.
Nonetheless, the predictive sensitivity of combining these
two factors for identifying at-risk children was low. Anoth-
er prospective study followed 118 children with confirmed
cow’s milk allergy (CMA) from infancy to school age. It
found that children with IgE-positive CMA diagnosed at
an average age of seven months — not those with IgE-neg-
ative CMA-exhibited greater airway inflammation and
increased bronchial responsiveness to histamine at eight
years of age.

It remains unclear whether the progression from
IgE-mediated food allergy to asthma in children without
eczema is due to a causal relationship or reflects shared
environmental or genetic factors. Given that eczema and
food allergy often coexist in infancy, it is also uncertain
whether the observed associations reflect co-manifesting
allergic conditions — such as eczema and allergic rhinitis
— that are known predictors of asthma, or whether food
allergy independently contributes to disease progression.

To clarify this, large-scale, population-based prospec-
tive cohort studies are needed. These should include food
allergy as a baseline variable to better assess whether it
represents an initiating step in the atopic march in infants
with shared environmental and genetic susceptibilities, or
whether it acts as an independent risk factor.

The skin barrier function is impaired in AD due to
multiple abnormalities that contribute to the barrier defect.
These include a reduction in essential lipids such as cer-
amides and sphingosine, as well as abnormal keratiniza-
tion resulting from filaggrin (FLG) dysfunction. FLG is
a critical component in the formation of the cornified en-
velope and serves as a key mediator in interactions with
environmental allergens and other external agents, such as
toxins, irritants, and pollutants. This pathway is now con-
sidered a major mechanism in the pathogenesis of AD [5].

After an allergen penetrates the skin, it gains the op-
portunity to interact with the immune system. The skin
is functionally divided into two immunological compart-
ments: the epidermis, which primarily contains Langer-
hans cells and CD8" cytotoxic T lymphocytes, and the
dermis, which houses dendritic cells, macrophages, mast
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cells, and both innate and adaptive lymphocyte subsets.
Keratinocytes are capable of producing a unique cytokine
profile, including IL-13, TSLP (thymic stromal lymph-
opoietin), 1L-33, IL-25, and various chemokines, all of
which promote a type 2 (Th2) inflammatory response.
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TSLP, in particular, plays a critical role in activating den-
dritic cells (DCs), which then migrate to the draining
lymph nodes where they prime T- and B-cells, initiating a
Th2-skewed immune response [6] (pic.1).
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Pic. 1. The general course of atopic march [7]

These same cytokines also attract and activate innate
immune cells, including innate lymphoid cells (ILCs) and
basophils, which produce type 2 cytokines (e.g., IL-4) that
further enhance dendritic cell activation. Activated DCs
process allergens and present peptides via MHC class 11
molecules, traveling to lymph nodes where they interact
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with T- and B-lymphocytes, leading to the development
of allergen-specific adaptive immune responses.

The inflammation observed in atopic dermatitis (AD)
is associated with elevated production of IL-4, IL-25, IL-
33, and TSLP, which in turn stimulate type 2 helper T cells
(Th2) to secrete IL-5 and IL-13 (pic. 2).
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Pic. 2. Pathogenesis of athopic march [7]
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These cytokines promote the differentiation of
B-cells into plasma cells, which subsequently produce al-
lergen-specific immunoglobulin E (IgE). Th2 cells circu-
late in the bloodstream, exerting systemic immunologi-
cal effects. Studies in murine models have demonstrated
that epicutaneous sensitization can elicit allergen-spe-
cific IgE responses, leading to allergic inflammation in
the lungs, esophagus, gastrointestinal tract, and even ana-
phylaxis. The prevailing concept suggests that individuals
who develop the atopic march predominantly exhibit a
systemic Th2-skewed immune response. Allergen-specific
Th2 cells subsequently back to the skin through the ex-
pression of CCR4 (C-C chemokine receptor type 4), CLA
(cutaneous lymphocyte-associated antigen), and other
homing molecules. Concurrently, B cells differentiate into
plasma cells, producing allergen-specific IgE, a hallmark
of allergic sensitization and a central element of the atopic
march.

Filaggrin, a barrier protein, has important roles in the
integrity of the stratum corneum in terms of structure and
composition. Mutations in the filaggrin gene (FLG) can
impair the barrier function of the skin and induce an al-
lergic response. The interior of keratinocytes is primarily
composed of keratin filaments aggregated by FLG, which
also contributes to anchoring these structures to the ex-
tracellular lipid layer. FLG degradation products play an
essential role in maintaining skin hydration and acidic pH
levels. Exogenous factors contributing to pH elevation
include metabolites produced by the skin microbiota and
sweat gland activity. A shift in skin pH from its natural
acidic state toward alkalinity facilitates colonization by
pathogenic microorganisms, most commonly Staphylo-
coccus aureus and Candida albicans. These alterations
collectively lead to reduced FLG aggregation, thereby
compromising the skin barrier and enabling the penetra-
tion of allergens and pathogens.

Th2 cytokines such as IL-4, IL-13, and 1L-25, as well
as cytokines from other T-cell subtypes, can suppress the
expression of filaggrin (FLG) in keratinocytes, thereby
worsening the skin barrier defect through a positive feed-
back mechanism. This indicates that a FLG defect can
be both genetically determined and acquired. A reduced
amount of loricrin and involucrin has also been found in
patients with atopic dermatitis (AD), and their expression
is similarly regulated by Th2 cytokines.

Mutations and deficiencies in FLG are also associat-
ed with various skin diseases, such as ichthyosis, herpetic
eczema, AD, recurrent Staphylococcus aureus infections,
nickel allergy, allergic contact dermatitis in combination
with AD, eczema, and others.

As previously mentioned, AD often precedes asthma
and allergic rhinitis in the atopic march, indicating that
epicutaneous sensitization to allergens may play a signif-
icant role in triggering allergic reactions on other barrier
surfaces. TSLP and IL-33 are two cytokines that can initi-
ate type 2 responses in the skin; both are potential targets
for the treatment of allergic diseases.

Several studies have explored the functional role of
1L-33 and its interaction with TSLP in mouse models of
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the atopic march and gastrointestinal allergy. In conclu-
sion, IL-33-induced allergy developed independently of
TSLP. In contrast, mice lacking 1L.-33 signaling were pro-
tected from allergic diarrhea caused by TSLP-driven dis-
case. Epithelial-derived 1L-33 was essential in this model,
as the specific loss of 1L-33 expression in the epithelium
reduced skin inflammation and the subsequent progression
to allergic airway disease. Thus, IL-33 plays a crucial role
in both the early and late phases of skin inflammation and
the development of the atopic march. Even after sensitiza-
tion has occurred, therapeutic blockade of IL-33 can im-
prove disease outcomes in this model [8].

IL-33 alone can influence the development of the
atopic march independently of TSLP. This research iden-
tifies IL-33 as a key factor that may be common to nu-
merous events initiating Th2-type inflammation during the
atopic march. These findings provide further insight into
the interaction between TSLP and IL-33 and suggest new
approaches for preventing the development of the atopic
march and treating allergic diseases.

Special attention should also be paid to 7SLP, which
belongs to the type 1 interleukin family. As previous-
ly mentioned, it is produced by keratinocytes in the skin
through a protease-activated receptor-2 (PAR-2)/nuclear
factor kappa B (NF-«B) pathway and promotes the devel-
opment of a Th2-type immune response. TSLP activates
Langerhans cells, which influence the differentiation of
T-cells into Th2 cells in lymph nodes. Additionally, TSLP
reduces the expression of FLG in the skin and acts as a
sensorineural activator, contributing to pruritus.

It was previously demonstrated that sensitization of
the skin with TSLP and ovalbumin (OVA) can lead to the
development of AD in a model of the atopic march. TSLP
likely is not required during sensitization, as disease still
developed in TSLP-deficient mice. Further studies showed
that IL-33 is necessary for both local skin inflammation
after sensitization with OVA combined with TSLP, and for
diarrhea following oral exposure to OVA in this model [8].

Similarly to TSLP, intradermal administration of IL-
33 and OVA induces local skin inflammation and system-
ic sensitization to the antigen, as well as the development
of food allergy following intragastric exposure to OVA.
However, the severity of the disease and the induction of
type 2 cytokines mediated by IL-33 remained unchanged
in the absence of TSLP signaling.

It has been shown that TSLP expression is signifi-
cantly upregulated in the keratinocytes of AD skin in
IL-13 transgenic mice using immunohistochemistry and
enzyme-linked immunosorbent assay (ELISA), and that
topical application of vitamin D3 induces TSLP expres-
sion in murine keratinocytes and triggers AD. When over-
expressed by skin keratinocytes, TSLP acts as a systemic
driver of bronchial hyperresponsiveness, and its deletion
prevents the development of the atopic march. This sug-
gests that keratinocyte-derived TSLP may be implicated
in the link between AD and asthma [9]. Some authors pro-
pose that circulating TSLP may serve as a biomarker of
pulmonary allergic responses [5]. TSLP is considered an
important therapeutic target for reducing asthma and aller-
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gic rhinitis in children with AD.

Patients with AD have a unique predisposition to
colonization or infection with Staphylococcus aureus.
Approximately 70 % of isolated S. aureus strains produce
bacterial exotoxins with superantigen (SAg) properties. As
a result, there is a positive correlation between the sever-
ity of AD and staphylococcal SAgs, including staphylo-
coccal enterotoxin B (SEB). Superantigens secreted by S.
aureus in the skin of patients with AD further stimulate
keratinocytes to produce TSLP and induce polyclonal acti-
vation of T cells by directly binding to the variable B (vp)
chains of T-cell receptors. This leads to an enhanced Th2
inflammatory response and exacerbation of AD. It may
also contribute to a systemic Th2 response and allergic
lung inflammation through an IL-17A-dependent mech-
anism. The possible role of IL-17 in the atopic march is
supported by studies showing that inhalation of OVA in
previously transcutaneously sensitized mice triggered IL-
17 expression and bronchial hyperresponsiveness, which
was abrogated by IL-17 blockade [10].

Impaired Antiviral Immunity in AD. While much is
understood about the inflammatory pathways, our knowl-
edge of how AD predisposes children to asthma remains
incomplete. Emerging evidence suggests that cytokine
dysregulation in AD may impair antiviral interferon (IFN)
production. Reduced IFN responses in AD patients allow
respiratory viruses, such as rhinovirus or respiratory syn-
cytial virus (RSV), to reach the lower airways, causing ne-
crosis and releasing I1L-33, which in turn triggers Th2-me-
diated inflammation and wheezing. IFNs also directly
suppress Th2 proliferation and cytokine production (IL-4,
IL-13), as well as ILC2 activation. A key factor in this im-
paired antiviral response is the presence of IgE on plasma-
cytoid dendritic cells (pDCs), which are major IFN-a pro-
ducers during viral infections. This deficiency may explain
why adults with AD experience more frequent systemic
infections beyond the skin.

Environmental Exposure and the Exposome Hypoth-
esis. The “exposome” hypothesis posits that modern en-
vironmental factors—such as cleaning agents, microplas-
tics, air pollutants, smoke, and food additives—can com-
promise epithelial barriers across the skin, gut, and lungs.
Chronic exposure to even low doses of microplastics can
damage intestinal epithelial cells and alter barrier function.
Similarly, inhalation of polystyrene microplastics has been
shown to induce inflammation, oxidative stress, and deg-
radation of lung epithelial junctions.

Genetic and Epigenetic Contributions. Genetic pre-
disposition also shapes the atopic march. A genome-wide
association study (GWAS) by Marenholz et al. identified
seven susceptibility loci, including FLG, 1L4, KIF3A, and
others, linked to AD and asthma [11]. Additional genes
(e.g., TSLP, FOXP3, CD4) have been implicated through
bioinformatic analyses, although further validation is re-
quired [12]. Epigenetic mechanisms, particularly DNA
methylation, are increasingly recognized as modifiers of
gene expression in atopic disease. Studies have linked dif-
ferential methylation patterns in cord and peripheral blood
with FA and asthma risk, highlighting their potential role

34 Vol.1 Number 2 (2) 2025

ISSN 3083-6336 (Online)

in long-term allergic sensitization.

Potential Role of Elevated Oxidative Stress in the
Atopic March. Oxidative stress refers to an imbalance be-
tween the generation of reactive oxygen species (ROS) and
the biological system’s capacity to neutralize these reactive
intermediates or repair the resulting cellular damage. ROS
include a range of oxygen-containing reactive molecules,
such as superoxide (O*), hydroxyl (OH"), alkoxyl (RO"),
peroxyl (ROO-) radicals, hydrogen peroxide (H202),
nitric oxide (NO-), and peroxynitrite (ONOO—-). These
species are produced by various cell types — neutrophils,
eosinophils, monocytes, macrophages, cytotoxic lympho-
cytes, epithelial and endothelial cells, among others. ROS
generation involves multiple enzymatic processes, and
their accumulation is normally controlled by intrinsic an-
tioxidant defense systems composed of enzymes, proteins,
and small molecules [13]. When redox balance is disrupt-
ed, it can result in cellular toxicity and structural damage
to lipids, proteins, and DNA. Some ROS also act as sig-
naling molecules in redox pathways, and oxidative stress
can therefore disrupt redox-dependent processes such as
enzyme regulation, membrane signaling, gene expression,
cellular proliferation or apoptosis, and the development of
precursor cells.

The development of atopic march is complex and
multifactorial, involving immune dysregulation as well as
genetic predisposition and environmental influences [14].
Given that ROS contribute to inflammation, compromise
barrier integrity, and upregulate proinflammatory genes,
oxidative stress likely plays a significant role in advancing
the atopic march [15]. The assessment of oxidative dam-
age markers and antioxidant levels has been instrumental
in clarifying the contribution of oxidative stress in various
pediatric allergic conditions.

Conclusion. AD is widely recognized as the initial
manifestation in the progression of the atopic march. How-
ever, emerging evidence suggests that allergic disease de-
velopment follows diverse trajectories influenced by both
environmental exposures and individual patient factors.
Multiple hypotheses have been proposed to unravel the
complexities of AD and its role in the atopic march. These
theories are shaped by the sequence of disease onset — spe-
cifically whether epidermal barrier dysfunction facilitates
the transcutaneous entry of microbes and allergens, thereby
initiating an immune response (“outside-in” hypothesis),
or whether a skewed immune response inherently contrib-
utes to barrier disruption (“inside-out” hypothesis). From
a clinical standpoint, both pathways warrant consideration
in disease management. Nevertheless, in preventive strate-
gies, comparing primary barrier defects with immunologic
dysfunction may be critical .

The integration of precision medicine into the atop-
ic march framework holds promise for refining endophe-
notypes of allergic diseases and identifying specific risk
factors for progression along the allergic spectrum. The
concept of the atopic march has recently broadened to in-
clude additional T2-inflammatory conditions beyond AD,
asthma, and food allergy, such as eosinophilic esophagitis.
In the near future, this paradigm may extend further to en-




compass upper airway diseases like chronic rhinosinusitis
with nasal polyps.

This evolution calls for a shift from viewing aller-
gic discases as a linear progression of comorbidities to
recognizing them as components of an overlapping mul-
timorbidity model. Such an approach enables proactive
patient monitoring based on their predisposition to devel-
op concurrent allergic disorders. Importantly, early onset
of atopic disease has been linked to a heightened risk of
persistent multimorbidity. Current data also indicate that
allergic conditions often co-occur without following a
fixed sequence of symptom development. Effective con-
trol and timely treatment of allergic diseases may influence
the trajectory of the atopic march and potentially prevent
its advancement. To achieve this, early intervention strat-
egies must be guided by robust research that identifies tar-
get populations and minimizes delayed or inappropriate
treatments Future research must address critical questions
regarding the timing, patient selection, and optimal modal-
ities of intervention. Meeting these goals will require ac-
curate early identification of allergic trajectories, reliable
biomarkers for endotyping, and the initiation of prompt
and intensive therapeutic approaches. The application of
systems medicine — including integration of clinical data,
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multi-omics, epidemiology, and mechanistic modeling —
will be key to understanding the underlying pathophysio-
logical pathways that drive divergent allergic trajectories.
This approach promises to transform diagnosis, treatment,
and prognostic accuracy, ultimately enabling the preven-
tion of allergic disease onset.

Prospects for Future Research. Future research
must address critical questions regarding the timing, pa-
tient selection, and optimal modalities of intervention.
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Pe3oMe. ATOIYHUI MapIIl OXOILTIOE TTOCITITOBHICTE aJIepTigHIX 3aXBOPIOBaHb, TAKHX SIK aTOMIYHUN IEPMATHUT, Xap-
YOBa aJIeprisi, allepriuHui pUHIT i OpoHXiaJbHA acTMa, SIKi 4aCTO PO3BUBAIOTHCS B IIEBHIH MOCIIIOBHOCTI B OHOTO i TOTO
camoro inauBina. Lleit Tepmin Oyiro 3ampomOHOBAHO SIK KOHIIENTYalbHA MO, 10 MOKIUKaHA TTOSICHUTH TPAEKTOPII0
PO3BUTKY aJEPTidYHUX 3aXBOPIOBAHB y AUTIIOMY Billi. CIIOYaTKy BBa)KAIOCH, IO aTOMIYHAN MapIl € €IHHOI0 Ta BU3HA-
YaIbHOIO TPAEKTOPIEI0 PO3BHUTKY alieprii. Y IbOMY OIVISAAI PO3ITIANAIOTHCS CITiAeMiONIOTIUHI JOKA3H ICHYBaHHS Pi3HUX
TPAEKTOPIH aleprivHOTO Mapiry (TOOTO BiAMIHHUX HUISAXIB PO3BUTKY aTOMIil y Pi3HUX JIOACH), aHAIII3y€ThCS POJIb TeHEe-
THYHAX (PAKTOPiB, HABKOJIHUIITHHOTO CEPEIOBHUINA Ta CHIOTHITIB 3aXBOPIOBaHHS y (POPMYBaHHI IIUX TPAEKTOPIiH, a TAKOXK
00TOBOPIOETHCS KITIHIYHA MIHHICTH ITi€l Mozeni. CHcTeMHa iMyHHA BiATIOBiAb HA MIKipHE 3allaIeHHs MOXKe 3aITycKaTH abo
MTOCHITIOBATH PO3BUTOK aTOMIYHUX KOMOPOiTHOCTEH Y TEHETHYHO X IMYHOJIOTIYHO CXHIIBHHX 0¢i0. OHAK MaHi 3B’ SI3KU
MOXYTh BioOpakaTu HE CTIIBKHU MOCIITOBHUH PO3BUTOK XBOPOO, CKITBKU HASBHICTH CHUTBHUX TEHETHYHHUX JOKYCIB 1
30BHIMIHIX (PAKTOPIB, TAKKX SK AUCOi03 MiKpoOiOTH. YIaBaHe THMYACOBE CIIBIAIiHHSI BUHUKHEHHS 3aXBOPIOBAaHb MOXKE
HACTIpaB/i CBIIYUTH PO IMIKOBY YaCTOTY KOKHOI XBOPOOM y MEBHHUX TKaHWHAX, IO OLIbIIE BKa3ye Ha KIACTEPU3AIIII0
NOpYLICHb, a HE HA MOCIITOBHUH «MapID».

[lepcrieKTHBHI JOBrOTPUBAII KOTOPTHI JOCIIKSHHS € [IHHIM IHCTPYMEHTOM JUTS BUBUCHHS BHHUKHEHHS JO/TAaTKO-
BHUX aTOMIYHHUX CTaHIB MiCJIs PO3BUTKY ACPMATUTY, & TAKOXK JUISl BUSIBJICHHS ()EHOTUIIOBHX, TCHOTHIIOBHX Ta SKOJIOTTYHHX
(akTopiB pm3uKy. HemomaBHi JOCTiHKSHHST BU3HAYIIN HU3KY (PaKTOPIiB PU3UKY PO3BUTKY MHOXKHHHUX aTOMIYHHUX KO-
MOpOiTHOCTEH y MiTel paHHBOTO BIKY 3 aTOMIYHUM JAepMaTUTOM. J[0 HUX Halle)XaTh: TSDKKICTH 1 XpOHIYHICTH mepediry
3aXBOPIOBaHHA, PaHHIHM BIK ITOYATKy, HAasBHICTH aTomii y OaThKiB, MyTamii TeHa (irarrpiny, MojJiCeHCHOUTI3aIlis TOIIO.
PanHi nocnimkeHHs, CIIPSIMOBaHi Ha BiTHOBJICHHS €ITiIepMabHOTO 6ap’epa, Monu(iKaIlifo cKiagy Mikpodiomy abo 3Mi-
HY BIUIMBY aJIepreHiB, MOXKYTh JOIIOMOTTH 3’SICyBaTH BITHOCHHI BHECOK Me(eKTiB Oap’epa, TCHETUYHUX 3MiH 1 BIUTUBY
HABKOJIMIITHBOTO CEPEIOBHILA Y PU3HK, YaC BUHUKHEHH: Ta repebir Th2-omocepeakoBaHUX MOPYLICHb.

L5 eBoIMIOLIisE BUMArae mepexoay Bi pO3MIALy alepriYHAX 3aXBOPIOBAHB SK JIHIHHOI Iporpecii CYIMyTHIX 3aXBOPIO-
BaHb J0 BU3HAHHS 1X KOMIIOHCHTAMHU MOZAEI MYIBTUMOPOiTHOCTI, IO ePeKPUBAETHCA. Takuil MiAXia T03BOJISIE TPOBO-
JTUTH TPOAKTUBHUI MOHITOPHHT TAIlIEHTIB HA OCHOBI IXHBOI CXMJIBHOCTI JI0 PO3BHUTKY CYITyTHIX aJepPTidHUX PO3JIAJIiB.
BaxxnmBo, o paHHIN MOYAaTOK aTOMIYHOTO 3aXBOPIOBAHHS OB’ SI3aHUH 3 MIABUIIECHUM PH3UKOM CTIHKOI MYTBTHMOPOiI-
HocTi. CyyacHi JaHi TaKOK BKa3ylOTh Ha Te, II[0 aJepriuHi CTaHU YacTO CYIPOBOKYIOThCS O3 TOTPUMAaHHS (iKCOBaHOI
MTOCITIIOBHOCTI PO3BUTKY CUMITOMIB. E(eKTHBHII KOHTPOJIb Ta CBOEYACHE JIIKYBaHHS aIePTiYHUX 3aXBOPIOBAHD MOXKYTh
BIUIMBATH Ha TPAEKTOPIIO aTOMIYHOTO MAapIly Ta MOTEHIIHO 3armodiraTé Horo mporpecyBaHHIO. i1 ZOCATHEHHS i€l
METH CTparerii paHHHOTO BTPYUYaHHS IMOBHHHI KePYBaTHCS HAJAIMHUMHE JOCIHIIKEHHSIMH, SKi BU3HAYAIOTH UTHOBI TPYIIH
HACEJIEHHS Ta MIHIMI3yIOTh 3aTpUMKH a00 HEeBIAMOBiIHE JiKyBaHHS. 3aCTOCYBaHHS CHCTEMHOI MEIUIIMHH, BKITFOYAI0UN
IHTETpaIlio KIHIYHIX JaHUX, MYJIBTHOMIKY, €ITiIeMiOJIOTi0 Ta MEXaHICTUYHE MOJICTIOBAHHS, Oy/Ie KIIFOYeM JI0 PO3YMiH-
HSI OCHOBHUX MaTO(i310JI0TIYHNX IUISIXIB, SKi pyXaroTh pO301KHIMH alepridHUMH TpaekTopismu. Lleit miaxix obimse 3mi-
HUTH JIarHOCTHUKY, JIIKYBaHHS Ta IPOTHOCTHYHY TOYHICTD, 1[0 3PEIITO0 JO3BOJIUTH 3aM00ITTH BHHUKHEHHIO aJlepTrigHIX
3aXBOPIOBAHb.

Ki1r040Bi ci10Ba. aTomivHMI MapIiL, aJeprigHi 3aXBOPIOBAHHS, TATOTEHETHYHI 3B’ I3KH, aTOTIYHUHN AEPMaTHT, Xapdo-
Ba allepris, aJepriyHuiil puHIT, OpoHXiaTbHA acTMa, TUTSIIHNA PaHHIH BIK.
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