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ABSTRACT

Asthma remains one of the most common chronic respiratory diseases in children with a high incidence rate, its continued growth, and
patient disability, which defines asthma as a serious medical and social problem. Despite significant advances in asthma diagnostics
and treatment over the past decades, more than half of patients receiving modern therapy do not have disease control. It is necessary
to thoroughly study the causes of this phenomenon and develop new diagnostic and therapeutic approaches, taking into account
the diversity of disease manifestations that significantly complicate primary diagnostics and make early effective therapy impossible.
In studies of the causes of ineffective asthma treatment in children, a high frequency of broncho-obstruction accompanying various
pathological conditions, the complexity of differential diagnostics, as well as insufficient patient adherence to the prescribed therapy,
and non-compliance with the recommended regimen are noted. Publications note the important role of psychosomatic factors in the
development of asthma, as well as the link between asthma and neuroparoxysmal diseases (epilepsy). Clarifying this cause-and-effect
relationship will allow us to reconsider current treatment methods as those that address the consequences rather than the cause of
the disease. Addressing the underlying cause directly, using psychotherapy and anticonvulsants, will fundamentally alter the current
therapeutic strategy and offer hope for a cure.
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AHHOTALMA

BpoHxnanbHas acTMa 0cTaeTcsl OHUM 13 CaMblX YaCTbIX XPOHMYECKUX 3aboneBaHuii OpraHoB fbixaHns y AeTen. Ee oTnmyaroT Bbl-
COKWA YpOBeHb 3ab0/1eBaEMOCTH, NPOJOMKAKOLLMIACS POCT, MHBaNMAM3aALUS NALMEHTOB, YTO ONPEeAEnseT acTMy Kak CepbesHyro Me-
BUKO-coumanbHyto npobnemy. HecMOTpsi Ha 3HAYMTENbHbIE YCMEXW B AUATHOCTUKE 1 NIEYEHWM acTMbl 3@ MOCMEAHWNE OEeCATUNETHs,
Bornee 4yem y NOMOBMHbI NALMEHTOB, MOMNyYaLMX CTaHAAPTHY'0 Tepanuio, 3aboneBaHie He HaxognTCcs Nog KoHTponem. Heobxoamnmbl
TLLATENbHOE U3yYEHe MPUYMH 3TOro (DEHOMEHA, a Takke pa3paboTka HOBbIX AMArHOCTUYECKUX W TEPANeBTUYECKUX HaNPaBIEHUI, C
y4eTOM pa3HooBpasus NposiBREHNI 3a00EBaHMS, 3HAUUTENBHO YCTIOKHSAIOLMX NMEPBUYHYIO ANArHOCTHKY W NIMLIAIOLLNX BO3MOXHOCTY
npoBeaeHNs paHHer addekTBHON Tepanuu. B paboTax no 13y4eHunto NpuinH HeadeKTMBHOMO NIEYEHUS aCTMbI Y IeTEA OTMeYaloT-
Csl BblCOKas YacToTa GpOHX006CTPYKLMK, CONPOBOXOAOLLENA PA3NNYHbIE MATONOMMYECKNE COCTOSHUS, CRIOXHOCTL AnddepeHLmans-
HOW OWarHoCTWKK, a Takke HeAOCTaTOYHas MPUBEPKEHHOCTb NALMEHTOB HAa3HAYaeEMON Tepanum, HeCobnILeHNE PEKOMEHA0BAHHOTO
pexima. MHOroumncneHHbIMM MCCIef0BaHUAMM [OKa3aHa BeayLyas porb B POpMMPOBaHUM BOCMANEHMS MPW aCTME HapyLUEeHWiA pery-
NATOPHO OYHKLWM HEMPOUMMYHO3HLOKPUHHON CUCTEMBI U, KaK CIEACTBIE, BO3HUKHOBEHME BOCManeHus, 6poHxuanbHom runeppeak-
TUBHOCTU. B nyBninkaumsix 0TMeYaeTcs BaxHas ponb NCMXOCOMaTUYECKUX hakTOpOB B pa3BuUTIM GPOHXWANbHOM aCTMbI, @ TAKKe CBSA3b
acTMbl C HelponapoKkcuamarbHbIMY 3ab0neBaHNaMI (3nunencuen). YTOUHEHNe NPUYMHHO-CIELCTBEHHON CBSA3W MO3BOMUT NEPECMOT-
peTb COBPEMEHHbIE METOAbI TEPaNW Kak BNMSIOLLME Ha MOCHEACTBNS, a He Ha NpudmnHy 6oneaHu. BosgeicTane HenocpeaCTBEHHO Ha
Npu4mMHy 3aboneBaHns C UCNOJIb30BAHNEM MCUXOKOPPEKLIN, aHTUKOHBYIbCAHTOB MO3BOMMT MPUHLMNMANBHO M3MEHUTb UMEHOLLYHOCS
TepaneBTMYECKYH CTPATENIK M NONMYYnTb HAaZeXay Ha UCLEeneHme.

KntoueBble cnoBa: GpoHxuanbHas actma, 4eTH, MPUBEPXKEHHOCTb, HEMPOUMMYHOSHAOKPUHHAS PErYNALUS, NCUXOKOPPEKLMS, aHTH-
KOHBYMbCAHTbI
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INTRODUCTION

Bronchial asthma (BA) has been known for over
3,000 years. However, in recent decades, this pathology has
become a serious medical and social problem due to the
continued rapid increase in incidence and disability, despite
significant advances in diagnosis and treatment using a wide
range of medications for long-term symptom control. At least
half of patients receiving recommended therapy experience
uncontrolled asthma, which entails a high risk of exacerba-
tions, frequent hospitalizations, and a poor quality of life.
One of the main reasons for this situation is underdiagnosis.

The heterogeneity of asthma and the multifaceted nature
of its symptoms pose a significant challenge for primary care
physicians in establishing a diagnosis and in differentiating
it from pathologies also associated with bronchial obstruc-
tion. Often, the diagnosis of asthma is replaced by less
dangerous-sounding diagnoses to reassure the parents
of a sick child, which subsequently leads to inappropriate
therapy [12, 13]. Steroid phobia persists in the treatment of
asthma, not only among parents but also among physicians:
adherence to treatment recommendations is disrupted, and
courses of therapy are interrupted, leading to accelerated
airway remodeling and the development of complications.
Lack of patient adherence to treatment and careless, techni-
cally incompetent implementation of treatment procedures are
frequent contributors to failure [2, 10, 12, 13]. The primary
goal in asthma therapy is to prevent severe exacerbations
and severe respiratory failure, which has proven impossible
with basic treatment alone [25]. This prompts the search for
other approaches to asthma therapy and the development of
a modern, integrative therapeutic program.

MISTAKES IN THE DIAGNOSTICS
OF BRONCHIAL ASTHMA IN CHILDREN

The importance of early diagnosis of asthma is difficult to
overestimate. Properly collected clinical and anamnestic data
will allow the physician to correctly determine the direction
of further examination to form a clinical profile of the patient.

A history of recurring episodes of wheezing (usually
more than three), atopy (allergic rhinitis, food allergies, or
atopic dermatitis), a strong family history, as well as se-
vere bronchial obstruction at the onset of an acute respira-
tory infection, and positive dynamics with bronchodilators
suggest the presence of asthma.

When collecting complaints and anamnesis, the entire
range of symptoms over the past 3—4 months should be
assessed, paying particular attention to those that have
bothered the child over the previous two weeks.

“Wheezing” should be confirmed by a physician, as
parents may misinterpret the sounds their child makes
when breathing [6, 8].

When establishing a diagnosis, the response to the-
rapy aimed at controlling symptoms should be taken into
account.

Difficulties in identifying asthma in young children
(the first 5 years of life) are related to the anatomical and
physiological characteristics of their respiratory system,
the immaturity of bronchopulmonary tissue and regulatory
systems (physiological bronchial hyperreactivity), as well
as the prevalence of bronchial obstruction, which accom-
panies a number of diseases at this age:

« congenital bronchial malformations;

« acute viral infections;

« congenital heart defects;

+ tracheal foreign bodies and broncho- and thymo-
megaly;

«  cystic fibrosis, etc.

Children are admitted to specialized clinics with alter-
native diagnoses, which is due to the underestimation of
asthma symptoms in patients with repeated episodes of
bronchial obstruction, when respiratory infections can pro-
voke disease manifestations and have a clinically identical
course. Thus, the high frequency of wheezing in children,
the phenotypic “multifaceted” nature of asthma, and the
inability to test pulmonary function in the first 5 years of
life determine late detection, often leading to misdiagno-
sis, the incidence of which reaches 62% [14, 15]. Asthma
often masquerades as recurrent respiratory infections in
patients in the “frequently ill children” (FIC) group [14].

Problems with diagnosing asthma in children include
misinterpretation of complaints, when parents mistake dis-
tant wheezing or coughing, or coughing, arising from up-
per respiratory tract pathology (postnasal drip syndrome)
for distant wheezing [12, 13].

There is a dangerous trend in identifying asthma in
children when the diagnosis is based solely on clinical his-
tory. Objective testing of the child by a physician is manda-
tory to confirm the diagnosis of asthma [38].

There is a common misconception in the medical
community and among parents that a diagnosis cannot be
made before the age of six. As a result, patients may be
monitored for years with alternative diagnoses to asthma,
not receiving the necessary basic therapy. This leads to in-
adequate symptom control, recurrent exacerbations, and
hospitalizations.

Relying heavily on laboratory and functional testing
methods for diagnosing asthma is inappropriate, as asth-
ma is primarily a clinical diagnosis. Knowledge of diagnos-
tic criteria and sound clinical judgment are fundamental to
successful asthma detection [2].

Undoubtedly, laboratory methods such as Immuno-
CAP, ISAC using allergy chips, determination of pulmo-
nary function (PfE), NO concentration in exhaled air, and
other procedures are extremely useful not only during the
initial stages of asthma diagnosis but also during long-term
patient monitoring. However, their routine use, especially
by primary care physicians, often leads to misinterpreta-
tion of results. Thus, testing total IgE levels has become
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almost a screening method, and elevated serum IgE le-
vels are often considered an essential criterion for atopy,
and in particular, bronchial asthma. It has been proven
that approximately 30% of patients with atopy have nor-
mal total IgE levels, while bronchial asthma often exhibits
monosensitization, which does not affect total IgE levels.
A normal total serum IgE level does not rule out bronchial
asthma and is not a diagnostic criterion [2, 28, 29].
Bronchopulmonary asthma is a heterogeneous pa-
thology characterized by the simultaneous activation of
multiple innate and adaptive immune pathways [23]. A cer-
tain difficulty in diagnosis in children is caused by mani-
festations of non-T2 pheno-endotypes of bronchial asthma
(with neutrophilic, few-granulocyte, mixed inflammation)
that are not amenable to treatment with corticosteroids
and require a thorough examination with the exclusion of
inflammation caused by intracellular microbiota (myco-
plasmas, chlamydia) and the need to prescribe antibacte-
rial drugs, using methods aimed at improving the condition
of the respiratory tract during their remodeling [20, 26, 31].

THE IMPORTANCE OF NEUROINFLAMMATION
AND NEUROPSYCHIC FACTORS

IN THE DEVELOPMENT

OF BRONCHIAL ASTHMA

The activity of human organs and systems, including the
immune process, is regulated by the neuroendocrine system.
Inflammation, as the pathophysiological basis for changes
in bronchial patency in asthma, is represented by profound
neuroimmune disorders underlying inflammatory processes
in the bronchial mucosa and bronchospasm, and is the
cause of the development of clinical symptoms. The cerebral
cortex, hypothalamus, subcortical neural structures, and
the autonomic nervous system play a significant role in the
pathogenesis of asthma. Regulation of the neuroendocrine
system in asthma is carried out through the hypothalamic-
pituitary-adrenal axis (HPA), the hypothalamic-pituitary-
thymus axis (HPT), and the hypothalamic-pituitary-thyroid
axis. In atopic asthma, a disruption in the hypothalamic-
pituitary-adrenocortical system has been demonstrated [8,
18, 34]. This disruption is primary in nature and is one of
the leading pathogenetic mechanisms in the development
and persistence of the chronic allergic process [22]. It contri-
butes to the maintenance of chronic psychoemotional stress,
participating not only in the development of the disease but
also in the remodeling of the airways [19].

Specific brain activity preceding changes in bronchial
patency has led to the conclusion that a certain type of
neural activity is present in asthma. Given the importance
of regulatory systems in the pathogenesis of asthma, it is
advisable to distinguish its neurophenotype, which em-
phasizes the crucial role of dysregulation of the neuroim-
munoendocrine system in asthma, the consequences of
which are inflammation and broncho-obstruction [3, 39].

The psychological component of neuroinflammation
has been proven to play a significant role in the deve-
lopment of asthma, and asthma is considered a psycho-
somatic disease.

Psychological stress, as well as mood disorders and
anxiety states, can increase the severity of asthma symp-
toms. Chronic stress causes (or exacerbates) hormonal
resistance, leading to the need for increased therapy [16].

Patients with asthma are characterized by high levels
of anxiety, expressed in anticipation of an attack or medi-
cal care; fear, depression, fatigue, irritability, hysterical
and epileptoid personality accentuation with low levels of
social behavior; and self-destructive behavior, which can
manifest as a predisposition to addictions (alcohol, drug,
computer addiction), which creates significant difficulties
in maintaining asthma control [7].

Psychosomatic risk predetermines the clinical poly-
morphism of neuropsychiatric disorders and their difficult-
to-predict dynamics in asthma [11].

Thus, along with medication, the additional use of psy-
chotherapy is recommended [4, 25].

The nature of asthma attacks can be epileptoid. Nu-
merous studies have examined asthma in the context
of its pathogenesis’ similarities with epilepsy and other
neurogenic paroxysmal and/or inflammatory diseases.
Paroxysms of spasms, hypoxia, and bronchial edema are
caused by pathology of the diencephalic region and reflect
“autonomic epileptization”. It is impossible to avoid severe
exacerbations of asthma and severe respiratory failure
using basic treatment alone [5, 32].

CLINICAL JUDGMENT, COMPLIANCE,
AND ADHERENCE ARE IMPORTANT
COMPONENTS OF THE THERAPEUTIC
PROCESS

Currently, there is no cure for asthma. Asthma therapy
remains suboptimal and should be aimed at maximizing
quality of life while minimizing side effects and maintaining
long-term control of asthma symptoms, while minimizing
the risk of future asthma exacerbations and unwanted side
effects of therapy [4, 29].

Airflow obstruction in asthma can partially become
irreversible with conventional treatment methods alone,
which defines the concept of airway remodeling. Misdiag-
nosis of asthma recurs when prescribing therapy.

Glucocorticosteroids are the anti-inflammatory controller
therapy for asthma. Despite significant advances in asthma
diagnosis and treatment over the past 30 years, it should
be noted that half of patients receiving standard asthma
therapy remain uncontrolled, with the risk of exacerbations
and decreased quality of life remaining. The International
Guidelines for the Diagnosis and Treatment of Asthma [29]
note the main reasons for failure to control the disease while
receiving standard therapy: lack of adherence to treatment,




technically incorrect inhalation of anti-inflammatory drugs,
and failure to treat comorbid conditions [24, 30, 35].

One of the most important factors on the path to asth-
ma control is a high level of compliance on both sides: the
physician and the patient/patient’s parents. The level of
compliance is influenced by the type of therapy prescribed
and the method of drug delivery [6, 8].

60% of patients receiving therapy do not control their
asthma symptoms, and 17% only partially control them.
A significant reason for failure to achieve control and an
increased risk of asthma exacerbation is low adherence to
basic controller therapy. Adherence to treatment with drugs
for long-term asthma control is one of the key components
of successful disease therapy and exacerbation preven-
tion. Patients cite the following reasons for low adherence
to maintenance therapy medications: 79% of them do not
consider their condition a serious problem; 58% consider
daily symptoms normal; 61% take medications only when
needed; 45% are concerned about adverse reactions [1, 9].

It should be noted that patients with mild asthma are
particularly precarious: 37% experience exacerbations;
18% have fatal outcomes; and 15-20% have died with mild
asthma symptoms. The main causes of adverse asthma
outcomes are late diagnosis, poor treatment compliance,
and self-medication discontinuation. Mild asthma is preva-
lent among patients with poor adherence to therapy [29].

Simplifying the treatment regimen, in particular single-
dose dosing, can improve patient adherence and, conse-
quently, asthma control. Vilanterol/fluticasone furoate (VI/
FF) is the first and only fixed-dose combination of an inhaled
glucocorticosteroid (ICS) and a long-acting B,-agonist
(LABA) with 24-hour efficacy after a single dose [1, 35].

More recently, a triple fixed-dose combination of an
inhaled corticosteroid, a long-acting [,-agonist, and a
long-acting anticholinergic has emerged as a treatment
option for patients with difficult-to-treat/control asthma. Spe-
cifically, the inhaled fixed-dose combination of indacaterol
acetate/glycopyrronium bromide/mometasone furoate in
the Breezhaler delivery system, designed for once-daily
administration, is currently under discussion [29]. Among the
main causes of asthma control failure, incorrect inhalation
technique should be highlighted. These factors should be
considered first in patients with uncontrolled asthma symp-
toms [9, 29]. Adherence includes three specific components:
« acceptance of recommendations (the patient agrees

to take medications/follow recommendations);

+ adherence to prescriptions (the patient uses treatment
as prescribed);

« persistence (the degree to which the patient follows
prescribed treatment over a long period).

An adherent patient takes the medication promptly
and correctly, at the full prescribed dose, maintains the
recommended lifestyle and diet, and maintains psychologi-
cal well-being and confidence in the success of therapy.

A non-adherent patient violates the prescribed treat-
ment regimen, in most cases without realizing the poten-
tial consequences. Non-adherence to therapy is directly
associated with an increased frequency of exacerbations
and hospitalizations, the use of oral glucocorticosteroids,
unscheduled asthma-related doctor visits, and a reduced
quality of life. Many patients do not even begin using asth-
ma controller medications after their doctor’s prescription
[21, 37], or discontinue their controller medications prema-
turely, despite the risk of exacerbation [24].

Factors that reduce patient adherence to asthma
treatment include complex dosing regimens, side effects
and delayed effects of medications, their cost, and the
presence of concomitant diseases [9].

The following types of non-complience are dis-
tinguished: unintentional (forgetfulness, fear of high costs,
lack of understanding) and intentional (prejudice, fear of
side effects, cultural issues, financial insolvency) ones.

It is difficult to predict poor adherence because there
is no typical non-compliant patient, and low adherence
is usually due to a variety of reasons, including patient
characteristics and external factors unrelated to the
patient [33].

The best ways to identify low compliance with treatment
are patient observation, disease control assessment, well-
formulated questions about the use of basic asthma therapy,
and checking the date of prescription, expiration date, and
dose counter. Informing and educating patients, partnering
with them in treating asthma, and a simple treatment
regimen that involves a single dose of medication to control
symptoms (once a day) or a single inhaler regimen are key
to optimal adherence to treatment [1].

It should be noted that most patients with asthma prefer
to take medication once a day [1, 36].

Clinical remission of severe asthma is partly possible
through targeting biomechanisms, but it is impossible
to assess the effect of biotherapy, as biomarkers do not
reflect the complexity of inflammatory endotypes and are
insufficient for drug selection [27].

BRONCHIAL ASTHMA NEUROPHENOTYPE
AND THE CREATION OF AN INTEGRATIVE
THERAPEUTIC PROGRAM

It is impossible to achieve complete disease control
using only basic therapy. Even when remission is achieved,
treatment is continued throughout the patient’s life, often
with increased medication volumes. The adequacy of this
approach is questionable, although its necessity is clear [3,
8, 11, 17, 36]. Therefore, to achieve high treatment efficacy,
it is necessary to supplement accepted standards of asthma
therapy.

Until now, asthma patients have been treated in two
main ways: by targeting the factors that trigger the al-
lergic reaction and the various links in the pathogenesis
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of the allergic reaction; and by targeting peripheral recep-
tors located in the bronchial wall. Both of these approa-
ches essentially involve targeting trigger factors. Based
on the results of studies demonstrating the neuroparoxys-
mal mechanism of bronchospasm in asthma, a third the-
rapeutic approach is recommended: targeting the activity
of the generator neurogenic paroxysmal mechanism of
asthma attacks using anticonvulsants. This leads to their
prevention and opens new horizons in asthma treatment.
M. Lomia et al. [32] achieved compelling positive results
in the treatment of patients with AD using anticonvulsant
therapy.

Given the significant role of psychological factors in
the development of AD, an important approach to its treat-
ment is the introduction of psychological correction me-
thods that alter the pattern of brain activity toward norma-
lizing the interactions between brain regions using various
techniques and standardized therapeutic programs [5, 25].

American scientists have proposed using mindfulness
meditation programs, or mindfulness therapy (self-regulation
of attention), with the perception of the external and internal
world as it is: without criticism, evaluation, or condemnation.
This technique allows for the integration of neuroscience
and pharmacotherapy in the treatment of AD [25].

Thus, to improve the effectiveness of AD treatment in
patients, it is necessary to consider the use of anticonvul-
sants and psychological correction methods in addition to
the medications currently being taken [5, 11, 25, 32].

Monitoring children with asthma requires a multidis-
ciplinary team of specialists (including a psychologist,
psychotherapist, allergist, and pediatrician). This will help
identify new therapeutic strategies, periconceptual pre-
vention of exacerbations, and, possibly, pave the way to
a cure for asthma.

As already noted, given the importance of regulatory
systems in the pathogenesis of asthma, it is advisable to
identify its neurophenotype, which will allow for an objec-
tive assessment of the crucial role played by the under-
lying cause of asthma pathology — dysregulation of the
neuroimmunoendocrine system, which results in inflam-
mation and bronchoconstriction.

The heterogeneity of asthma and the antitrigger ap-
proach to treatment are the basis for unresolved therapeutic
issues. The lack of clarity in understanding the cause-and-
effect relationship of the mechanism of asthma develop-
ment gives rise to numerous descriptive clinical variants
(pheno-endotypes), which do not address the underlying
problem. Without a radical intervention to address the
underlying cause of asthma, the possibility of recovery is
excluded.

CONCLUSION
A number of mistakes are made in the diagnosis of
asthma in children:

+ failure to differentiate asthma from bronchial obstruc-
tion in other diseases in young children;

« misinterpretation of complaints (such as distant
wheezing);

+ replacing the diagnosis of asthma with a less serious
one, followed by inadequate therapy;

« overestimating the importance of additional examina-
tion data and misinterpreting them.

The following errors are made in the treatment of pa-
tients with asthma:

« underestimating the significance of relatively mild
asthma and inappropriate therapy;

+  poor patient adherence to prescribed treatment;

« erroneously focusing the therapeutic vector on the
consequence rather than the cause of the disease,
excluding the possibility of recovery;

« underestimating the significance of neuroinflam-
mation in asthma, which makes it advisable to
identify the neurophenotype of asthma with the
targeted use of anticonvulsants and psychological
correction in treatment, along with accepted drug
therapy.

Thus, an integrative diagnostic program for
asthma in children, developed based on the results of
numerous studies, includes the following:

+ dissemination of in-depth knowledge of modern asth-
ma diagnostic criteria among practicing physicians
using innovative technologies;

+ careful compilation of a clinical profile of the patient;

* identification of comorbid pathology (allergic patho-
logy);

+  clearly defining the child’s examination vector to clarify
the asthma phenotype and endotype for subsequent
phenotype-specific therapy;

«  careful monitoring of the patient’s condition, determi-
ning their degree of adherence to treatment;

+ further research to establish a causal relationship in
the development of asthma and possible changes
in the therapeutic vector.

The proposed steps in adjusting the programmatic
diagnostic and therapeutic approach to asthma will help
bring us closer to solving one of the most important medi-
cal problems — the cure of asthma.
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OOMNONHUTENIbHASA
WHOOPMALIUA

Bknap aBTopoB. Bce aBTOPbI BHECN CYLLECTBEHHDIN
BKNaj B pa3paboTky KOHLenuu1, NpoBeaeHue uccneaosa-
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