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Abstract. Broncho-obstructive syndrome (BOS) is one of the most common
symptom complexes accompanying various diseases of the bronchopulmonary
system. Its development can be caused by many factors, including congenital and
hereditary pathologies of the respiratory system, anomalies in the formation of the
bronchi, respiratory distress syndrome of the newborn, primary immunodeficiency
states, aspiration of foreign bodies, consequences of perinatal lesions,
gastroesophageal reflux, thymus hyperplasia, enlargement of the intrathoracic
lymph nodes, tumor processes and other pathological conditions. Clinical
manifestations of broncho-obstructive syndrome are characterized by prolonged
exhalation, the appearance of expiratory noises (wheezing), varying degrees of
respiratory failure, retraction of compliant areas of the chest, as well as possible
signs of hypoxemia, including perioral or diffuse cyanosis. Diagnosis of broncho-
obstructive syndrome is based on a comprehensive analysis of anamnestic data,
clinical symptoms, physical examination results, instrumental and laboratory
research methods. The key diagnostic methods are lung auscultation, spirometry
assessment, pulse oximetry, chest radiography, bronchoscopy and, if necessary, CT
of the respiratory organs. Treatment of broncho-obstructive syndrome should be
comprehensive and aimed primarily at eliminating the cause of bronchial
obstruction. Therapeutic tactics include bronchodilators, mucolytics, anti-
inflammatory and antibacterial drugs (in the presence of infection), as well as
oxygen therapy in case of severe hypoxia. Inhaled glucocorticosteroids can be used
for chronic forms of BOS, and surgical treatment in case of anatomical anomalies
of the respiratory tract. Broncho-obstructive syndrome is a serious clinical
condition that requires timely diagnosis and adequate treatment aimed at both
relieving symptoms and eliminating the underlying cause of the pathology.
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OCOBEHHOCTHU BPOHXNOOBCTPYKTUBHOI'O CHHAPOMA Y

MAJIEHBKUX JIETEHA
AnHoTanus. bpouxooOctpykTuBHbli cuHapom (bOC) — oaun wu3
Hauboee pacnpoCTpaHEHHBIX CUMIITOMaTHYECKUX KOMILJIEKCOB,

COMPOBOXKIAIOIIMX pa3IMyHble 3a00JIeBaHMs OpPOHXOJEroyHo cuctembl. Ero
pa3BUTHE MOXET ObITh BBI3BAHO MHOTHUMHU (DaKTOpamu, BKIIIOYAs BPOXKJCHHBIC U
HACJIEICTBEHHbIC MATOJIOTUHU JIbIXaTeIbHOM CHUCTEMbI, aHOMAJUU B (DOPMUPOBAHUU
OpOHXOB, PECHUPATOPHBIM JTUCTPECC-CUHAPOM HOBOPOXKJICHHBIX, TEPBUYHBIC
UMMYHOJIE(UIIUTHBIE COCTOSIHUSA, ACHUPAIMI0 HHOPOJIHBIX TEJ, IMOCIEICTBUS
MEepUHATAIBHBIX TMOpPaXeHUH, racTtpod3odareanbHblii pedIroke, THUIMEPIIa3Uio
TUMYyCa, YBEIWYCHHE BHYTPUTPYAHBIX JIUM(PATHIECKUX Y3JIOB, OITyXOJIEBbIC
IIpOLIECCHl M JPYrMe€ MAaTOJOTMYECKHE COCTOSHHA. KIMHUYECKHe NpOsBICHUS
OpOHXOOOCTPYKTUBHOTO CHHApPOMA XapaKTEePHU3YIOTCS yIJIMHEHHEM BBIJIOXA,
MOSIBJIECHUEM IIYMOB BBbIIOXAa (XPHUIIOB), Pa3jIM4YHON CTENEHbIO JbIXaTEIbHOU
HEJJOCTATOYHOCTH, BTSKEHUEM MOJIATIMBBIX YYaCTKOB IPYJHOM KIIETKH, a TaKkKe
BO3MOXXHBIMH TPU3HAKAMU TUIIOKCUH, BKJIOUYas NEepUOpalbHbIA Wi AU y3HbII
uuano3. JluarHoctuka OpOHXOOOCTPYKTHBHOTO CHHApPOMA OCHOBBIBA€TCS Ha
KOMIUJIEKCHOM aHaju3€ aHAMHECTHMYECKUX JaHHbBIX, KIMHUYECKUX CUMIITOMOB,
pe3ynbTaToB (PU3MKAIBLHOTO 00CIEAOBAHMS, UHCTPYMEHTAIBHBIX U J1a00PaTOPHBIX
METOAOB uccieaoBaHud. KiroueBbIMM METOJaMHM JIHArHOCTHKU  SIBJISIOTCS
ayCKyJbTallusl JIETKUX, CIUPOMETPHUSA, MYJIbCOKCUMETPHs, pPEHTreHorpadus
TPYAHOU KJIETKH, OpoHXOCKomus U, npu HeobxomumocTH, KT apixaTenbHBIX
opraHoB. Jledyenne  OpOHXOOOCTPYKTUBHOTO  CHHAPOMA  JOJDKHO  OBITH
KOMIUIEKCHBIM, W HampaBJEHO IMPEeXAE BCEro0 Ha YCTPAHCHUE MPUUYUHBI
OponxuanbHOM OOCTpykuuu. TepameBTHUecKass TaKTHKa BKJIIOYaeT B ceOs
OpOHXOUIATATOPBI, MYKOJIUTHKH, MPOTUBOBOCIIAJIUTENLHbBIC u
aHTUOAKTEepUAIbHbIE Tpernaparbl (MIpU  HAIWYUM  HUHQPEKIHH), a TaKxKe
KUCJIOPOJHYIO TEPAINMI0 B CIIydae TSKEIOM THUINOKCUU. HWHramauuoHHbie
[IIFOKOKOPTUKOCTEPOUIBl MOTYT MPUMEHAThCA Npu XpoHudeckux ¢opmax BOC, a
XUPYPruyeCcKoe JICUEHUE — MPU aHATOMUYECKUX aHOMAJIUAX JIbIXaTeJIbHbIX MyTeH.
BpoHX000CTPYKTUBHBIA CHUHAPOM — 3TO CEPbE3HOE KIMHUYECKOE COCTOSIHUE,
TpeOyroliee  CBOEBPEMEHHOM  JIMarHOCTMKM M aJIEKBAaTHOTO  JICYEHUS,
HAIPABJICHHOT'O0 KaK Ha O0JIETYEHHME CUMITOMOB, TaK U Ha yCTPAaHEHHWE OCHOBHOM
MIPUYUHBI TATOJIOTUU.

KiroueBble c¢jioBa: OPOHXOOOCTPYKTHBHBIM CHHIPOM, JETH, KIMHUYECKUE
MIPOSIBJICHUSI, IUATHOCTUKA, JICUCHHE, JIbIXaTeIbHAsA HEJIOCTATOYHOCTh, TEPAIHUSI.

Introduction. Broncho-obstructive syndrome (BOS) is one of the most
significant problems in modern pediatrics, occupying a leading position in the
structure of respiratory pathologies in young children [1,3,5,10,20]. The high
prevalence of this syndrome among bronchopulmonary diseases, its severe course,
and potential complications make it a topic of medical research.
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BOS is a complex of symptoms arising from obstruction of bronchial
patency of organic or functional origin. Clinical manifestations include paroxysmal
cough, expiratory dyspnea, episodes of suffocation, and wheezing on exhalation
[6,8,14, 17]. In children in the first years of life, broncho-obstruction accompanies
30-50% of acute respiratory infections, the main cause of which is acute
obstructive bronchitis (AOB) [2,9,11,21]. BOS accompanies a wide range of
bronchopulmonary diseases, including congenital and hereditary pathologies of the
respiratory system, bronchial developmental anomalies, respiratory distress
syndrome, immunodeficiency states, foreign body aspiration, perinatal pathology,
gastroesophageal reflux, thymic hyperplasia, hilar lymphadenopathy, and
neoplasms [12, 13, 22]. The similarity of clinical manifestations in various diseases
significantly complicates timely diagnosis and the selection of effective treatment
tactics, which can contribute to a protracted or recurrent course of the pathology.

Epidemiology and causes of BOS. Statistics on the prevalence of BOS in
young children vary. According to several studies, every third child under three
years of age has experienced at least one episode of bronchial obstruction [17,18].
Other authors indicate that already in the first year of life, many children
experience acute bronchiolitis or obstructive bronchitis caused by a viral infection
[4,7,15].

Viral bronchiolitis experienced in early childhood often predicts recurrent
episodes of broncho-obstruction in preschool age [16,19]. Furthermore, there has
been a steady increase in the incidence of bronchial asthma among children, with
this disease increasingly being diagnosed in infants in recent years [4,21].

Among infants, who frequently suffer from respiratory infections, the
incidence of BOS reaches 50% or more [19,22]. At the same time, broncho-
obstruction developing against the background of lower respiratory tract infections
occurs in 5-40% of cases [11,12].

The high prevalence of BOS, its clinical diversity, the characteristics of its
course, and potential consequences make this problem a subject of active study by
both researchers and practicing physicians. Differential diagnosis of broncho-
obstructive syndrome remains a complex task, necessitating further in-depth study
of this pathology [20].

The most common pathogens of bronchiolitis in young children are
respiratory syncytial virus (RSV), rhinovirus, and mixed viral infections, including
parainfluenza, influenza, metapneumovirus, enterovirus, coronavirus, and
adenovirus [1,3,5]. RSV accounts for up to 70% of hospitalizations of infants with
bronchiolitis under one year of age.

Viral infections can increase the production of neurotrophins, which may
contribute to the remodeling of airway nerve structures and increased nonspecific
reactivity [7,8]. However, the role of RSV in the development of bronchial asthma
after bronchiolitis becomes apparent only in combination with certain genetic
factors or environmental exposures [21].

Atopy is an important predisposing factor for the subsequent development of
bronchial asthma in children with virus-induced BOS. A high risk of developing
asthma is observed in children who experienced BOS in infancy and who have
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signs of allergic predisposition, such as sensitization to allergens, atopic dermatitis,
eosinophilia, or elevated levels of allergen-specific immunoglobulin E [20,22].

Clinical manifestations of BOS. Broncho-obstructive syndrome (BOS)
manifests itself most clearly in children in the first years of life, due to the
structural and functional characteristics of the respiratory system at this age. These
include narrow airways, insufficient elasticity of lung tissue, soft bronchial
cartilage, mild chest rigidity, a tendency toward edematous reactions,
hyperproduction of viscous mucus, and underdevelopment of bronchial smooth
muscle structures [17,21].

Clinical manifestations of BOS include prolonged expiration, expiratory
noise in the form of wheezing and noisy breathing, episodes of suffocation, and
active participation of accessory muscles in the respiratory process. In English-
language medical literature, this symptom complex is known as "wheezing"
syndrome, since wheezing (both remote and detected by auscultation) is the key
sign of broncho-obstruction [7,16,22].

Early symptoms, such as shortness of breath and wheezing, appear in most
children during the first years of life [20,21]. According to various data, between
30% and 50% of infants experience at least one episode of broncho-obstruction,
with 30% of children experiencing their first episode before the age of one year
[1,8,22]. However, in 80% of children, such symptoms disappear as they grow
older, and in the remaining 20%, BOS persists into later years [21].

Research by Morales E. et al. shows that recurrent wheezing is detected in
40% of preschool children [22]. According to Zaitseva O.V., bronchial asthma
(BA) causes broncho-obstruction in 30-50% of young children [6]. Nearly half of
patients with ARIs show signs of bronchial obstruction of varying severity in their
clinical presentation [8,9,15]. In particular, wheezing associated with ARIs is
recorded in 50% of children under six years of age [12].

Diagnosis. Primary care physicians, when encountering manifestations of
BOS in children, most often diagnose obstructive bronchitis or bronchiolitis, which
are accompanied by respiratory failure and typically occur in the context of an
acute respiratory infection [13,16,22].

In some cases, broncho-obstruction can be caused by allergic inflammation
of the tracheobronchial tree, mechanical bronchial obstruction, or vascular
disorders [15,16].

Diagnosing broncho-obstructive syndrome (BOS) in young children presents
certain difficulties, as functional respiratory examination methods are
uninformative at this age. Furthermore, obtaining sputum for cytological and
bacteriological analysis, which is necessary to confirm the diagnosis, is difficult
[21]. In cases of frequent recurrences of BOS that are resistant to standard drug
therapy, endoscopic examination of the bronchial tree may be required. This
method allows for visual assessment of changes in the bronchi and analysis of the
obtained biospecimens [18].

However, due to its invasive nature, bronchoscopy is rarely used in young
children [14,17].
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The diagnosis of bronchial obstruction is established based on the patient's
medical history, clinical manifestations, and physical and instrumental examination
data. For children over 5-6 years of age, the functional state of the respiratory
system 1s assessed using spirography (analysis of the flow-volume curve) and
pneumotachometry (peak flowmetry). Particular attention is paid to family history,
in particular the presence of allergic diseases in relatives and frequent episodes of
bronchoobstruction in the child. In cases of recurrent BOS, the examination
includes a range of diagnostic methods:

1. Complete blood count.

2. Serological tests for chlamydial, mycoplasmal, cytomegalovirus, and herpes
infections (IgM and IgG are tested; if IgM is absent and diagnostic IgG titers are
detected, testing is repeated after 2-3 weeks to analyze antibody dynamics).

3. Determination of specific antibodies to helminths (toxocariasis, ascariasis).

4. Allergological examination, including determination of total and specific IgE,
skin prick tests, and additional immunological tests after consultation with an
immunologist.

Highly informative diagnostic methods include PCR analysis and
bacteriological examination of sputum obtained by bronchoscopy or deep
expectoration.

However, upper respiratory tract swabs reflect the composition of the
nasopharyngeal microflora more than the bronchopulmonary system.

Chest X-rays are performed in the following cases:

* suspected complications (e.g., atelectasis);

* the need to rule out pneumonia;

* the possibility of a foreign body;

* frequent recurrences of BOS, if X-ray examination has not been performed
previously.

If indicated, bronchoscopy, CT scan of the lungs, and other tests may be
performed. Severe forms of broncho-obstruction, as well as frequent recurrences of
BOS, require mandatory hospitalization to determine the cause of the disease and
select effective treatment.

Treatment. Treatment of broncho-obstructive syndrome (BOS) should be
aimed at eliminating the factors causing airway obstruction. According to current
clinical guidelines, bronchodilators, primarily administered by inhalation, play a
key role in the treatment of BOS. This method of administration ensures high local
drug concentrations, reduces the risk of systemic side effects, and allows for a
reduction in the required dosage. Effective delivery of the drug to the respiratory
tract is achieved using metered-dose inhalers (MDIs) and nebulizers. First-line
medications include short-acting [2-adrenergic agonists (salbutamol, terbutaline,
fenoterol). Their effect develops within 5-10 minutes after inhalation and lasts for
4-6 hours. For children, inhalation is performed using special devices such as
babyhalers, spacers, or volumatic devices. The recommended single dose of
salbutamol via spacer is:

* 200 mcg for children under 2 years old,
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* 100 mcg for children over 2 years old.

These medications are highly selective and have a minimal risk of adverse
reactions.

Given the pathogenesis of BOS, anticholinergic bronchodilators such as
ipratropium bromide can also be used. In pediatric practice, the most commonly
used combination drug is Berodual, which combines adrenergic receptor
stimulation and M-cholinergic receptor blockade. It contains ipratropium bromide
and fenoterol, their synergistic action enhances the antispasmodic effect and dilates
the bronchi.

The average single dose for children under 6 years of age is 2 drops per 1 kg
of body weight 3-4 times daily. Before inhalation, the drug is diluted in 2-3 ml of
saline.

For severe forms of BOS, topical or systemic glucocorticosteroids (GCS)
may be prescribed. In the acute phase, the use of inhaled corticosteroids (ICS) via a
nebulizer is preferable, as their therapeutic effect becomes pronounced after 1-2
weeks of treatment.

Additionally recommended:

* Oral rehydration, which helps improve bronchial drainage.

* Mucolytic and expectorant therapy (Lazolvan - ambroxol, acetylcysteine - under
medical supervision in children under 3 years of age).

* Physiotherapy methods (massage, postural drainage, breathing exercises).

For persistent dry cough without expectoration, alkaline diet is helpful.

It is important to note that first-generation antihistamines (Fenistil, Fenkarol,
Peritol, Suprastin) impair mucociliary clearance and are not recommended for
BOS.

If necessary, children with atopy are prescribed new-generation
antihistamines (Claritin, Erius) once daily.

If BOS develops due to viral bronchiolitis or obstructive bronchitis, antiviral drugs
(interferon, Viferon, etc.) may be included in the treatment regimen. Antibiotics
are prescribed only if a bacterial infection is present.

Conclusion

Broncho-obstructive syndrome, especially in young children, remains an
important clinical problem. It often develops as a result of acute and recurrent
infections, as well as allergic inflammation or mechanical airway obstruction.

This requires a thorough diagnosis, including instrumental and laboratory
tests. However, comprehensive diagnostic measures should not delay the timely
initiation of treatment, as prompt and effective therapy plays a key role in reducing
the risk of complications.
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