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Abstract. Recurrent bronchitis is a common inflammatory respiratory
disorder in childhood, frequently complicated by the presence of comorbid
conditions that substantially influence its clinical course and underlying
pathogenetic mechanisms. Allergic diseases, metabolic disturbances, and
functional gastrointestinal disorders contribute to persistent airway inflammation,
increased disease severity, and recurrent exacerbations, thereby limiting the
effectiveness of standard therapeutic approaches. In this context, optimization of
personalized treatment strategies based on individual clinical and pathogenetic
characteristics is of particular relevance in pediatric practice. This study analyzes
the clinical features and pathogenetic implications of comorbid conditions in
children with recurrent bronchitis and evaluates the impact of personalized,
comorbidity-oriented treatment approaches on disease control. The findings
demonstrate that individualized therapeutic strategies targeting specific comorbid
profiles are associated with improved clinical outcomes, reduced relapse
frequency, and better functional respiratory status. The results highlight the
importance of integrating personalized treatment approaches into the management
of pediatric recurrent bronchitis to enhance long-term disease control and prevent
progression to chronic respiratory pathology.
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AnHoTanus. PenumuBupyronmii OpOHXHUT SBISETCS OJHUM U3 HauOolee
pacnpoCTpaHEHHBIX BOCMAIUTEIBHBIX 3a00J€BAaHUN JIBIXATENBHBIX TyTeH B

JETCKOM BO3pacTe€ W 4YacTO MpOTEKaeT Ha (POHE PA3NUYHBIX KOMOPOMIAHBIX
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COCTOSIHUM, CYIIECTBEHHO  BIHUSAIONIMX Ha  KIWHAYECKOE TEYCHHE W
NaTOTEHETUYECKUEe MEXaHU3MBI 3a0oJieBaHus. AJuiepruyeckue 3aboJieBaHMUs,
METa0OMMYECKUe  HapyIIeHUs, XpOHWYECKHe WH(OEKIIMOHHBIE OYarn |
(GyHKIIMOHATBHBIE PACCTPONCTBA IKEITYIOYHO-KUIIIEYHOTO TPAKTa CIIOCOOCTBYIOT
MO/JICPY)KAHUI0 XPOHUYECKOTO BOCIIAJICHUS JIbIXaTEIbHBIX ITyTEH, YBEIHMYCHHUIO
TSOKECTH 3a00JI€BaHUS U YAaCTOTE PELMIAUBOB, YTO OTpaHUUYUBAET F(HPEKTUBHOCTH
CTaHJAPTHBIX TEPANEeBTUUECKHUX MOJIX0J0B. B CBsi3U ¢ 3TUM 0CO0YI0 aKTyaJbHOCTb
NpHOOpETaeT ONTUMHU3AIUS MEPCOHATM3UPOBAHHBIX METOJIOB JICUCHUS C YUYETOM
WHIUBUYAIbHBIX KIMHUYECKUX M MATOTEHETUYECKUX OCOOECHHOCTEH MaIlMeHTOB
JETCKOrOo  Bo3pacta. B HacTosdmeM UCCI€IOBaHMM  MPOAHAIM3UPOBAHBI
KIIMHAYECKUE TIPOSBIICHUS W TATOTCHETUYECKUE TOCIEACTBUS KOMOPOUTHBIX
COCTOSIHUM Yy JEeTe C pPEenUuAUBUPYIONIMM OpOHXUTOM, a TakKe OIICHEeHA
3 PEeKTUBHOCTH MEPCOHAIN3UPOBAHHBIX, KOMOPOUTHO-OPUEHTUPOBAHHBIX
TepaneBTUYECKUX CTpareruid. [lomydeHHbIe Pe3ynbTaThl CBUIETEIBCTBYIOT O TOM,
YTO WHJMBUIYATM3UPOBAHHBIN MOAXO/ K JICUSHHIO, HAITPABJICHHBIA Ha KOPPEKIIUIO
COITyTCTBYIOIIEH MAaTOJIOTHH, CIIOCOOCTBYET YIIYUIICHUIO KIMHHYECKUX HCXOJIOB,
CHIKEHHUIO YacTOThl OOOCTPEHUH W YIydIIEeHUI0 (DYHKIIMOHAIBHOTO COCTOSIHUS
IbIxaTenbHOM cucTteMbl. CrenaH BBIBOA O II€JI€COOOPA3HOCTH  BHEIPEHUS
MIEPCOHATTM3UPOBAHHBIX JICYCOHBIX TMOJXOJO0B B KIWHUYECKYIO MPAKTUKY IS
MOBBIMICHUS A()(PEKTUBHOCTH  TOATOCPOYHOTO KOHTPOJSI  PEIUAUBUPYIOIIETO
OpoHXUTa y JeTEH.

KiaroueBble caoBa: PenuauBupyromuid  OpOHXUT; MEAHATPUUYECKUE
NAIMEHThl; KOMOPOWJIHBIE COCTOSHUS; KIMHUYECKOE TEUYeHUE; MaTOreHes;
EPCOHATU3UPOBAHHOE JIEYEHUE.

Introduction. Recurrent bronchitis (RB) remains one of the most common
inflammatory diseases of the lower respiratory tract in childhood and continues to
represent a significant medical and social burden worldwide [1]. The condition is
characterized by repeated episodes of bronchial inflammation, persistent cough,

and recurrent respiratory symptoms, which adversely affect children’s quality of
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life and contribute to frequent healthcare utilization [2]. Despite advances in
pediatric pulmonology, the clinical course of RB is often heterogeneous and
difficult to predict, particularly in the presence of comorbid conditions.

Increasing evidence suggests that comorbid diseases play a critical role in
shaping the clinical manifestations and pathogenetic mechanisms of recurrent
bronchitis in pediatric patients [3]. Allergic disorders, including allergic rhinitis
and atopic dermatitis, are among the most frequent comorbidities and contribute to
chronic airway inflammation and bronchial hyper responsiveness [4]. In addition,
metabolic disturbances such as obesity and insulin resistance, as well as chronic
infectious foci of the upper respiratory tract, may exacerbate systemic and local
inflammatory responses, leading to prolonged disease duration and frequent
relapses [5,6].

From a pathogenetic perspective, recurrent bronchitis associated with
comorbid conditions 1s characterized by immune dysregulation, persistent
activation of inflammatory mediators, and impaired mucociliary clearance [7].
These mechanisms not only sustain bronchial inflammation but also reduce the
effectiveness of standard therapeutic approaches, which are often focused on
symptomatic management rather than correction of underlying contributing factors
[8]. As a result, many children experience repeated exacerbations despite adequate
conventional treatment. In recent years, the concept of personalized medicine has
gained increasing attention in pediatric respiratory care [9]. Personalized treatment
approaches aim to account for individual clinical characteristics, functional status,
and comorbid profiles, thereby allowing targeted intervention at key pathogenetic
pathways. Incorporating comorbidity-oriented management into treatment
algorithms may improve disease control, reduce relapse frequency, and prevent
progression toward chronic respiratory pathology [10].

Given the growing recognition of the impact of comorbid conditions on
recurrent bronchitis in children, there is a clear need for comprehensive clinical

and pathogenetic evaluation to optimize individualized therapeutic strategies. The
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present study was designed to analyze the clinical and pathogenetic implications of
comorbid conditions in pediatric recurrent bronchitis and to substantiate the role of
personalized treatment approaches in improving clinical outcomes.

Materials and methods. This prospective, observational, single-center
study was conducted in the pediatric pulmonology department of children disease’s
hospital between 2023 and 2025. The study enrolled children aged 5 to 14 years
with a confirmed diagnosis of recurrent bronchitis, defined as the occurrence of at
least two clinically documented episodes of bronchitis within a 12-month period
[1,2]. The diagnosis was established based on clinical history, physical
examination, and supporting laboratory and instrumental findings.

Inclusion criteria comprised: (1) age between 5 and 14 years; (2) diagnosis
of recurrent bronchitis; and (3) presence of at least one comorbid condition,
including allergic diseases (allergic rhinitis, atopic dermatitis), metabolic
disturbances (overweight or obesity), chronic upper respiratory tract infections, or
functional gastrointestinal disorders. Exclusion criteria included bronchial asthma,
cystic fibrosis, primary immunodeficiency, congenital malformations of the
respiratory system, active tuberculosis, chronic obstructive pulmonary disease, and
severe systemic or neurological disorders that could affect respiratory function.

All patients underwent comprehensive clinical evaluation, including
assessment of symptom severity, frequency and duration of bronchitis episodes,
presence of wheezing, nocturnal cough, and exercise intolerance. Anthropometric
measurements were performed to assess nutritional status. Laboratory
investigations included complete blood count, C-reactive protein levels, total
immunoglobulin E (IgE), and eosinophil count. Pulmonary function testing was
performed in children older than 6 years using spirometry, with measurement of
forced expiratory volume in one second (FEV1), forced vital capacity (FVC), and
FEV/FVC ratio, according to international guidelines [3]. Comorbid conditions
were identified based on clinical examination and specialist consultations,

including allergologist, otorhinolaryngologist, and gastroenterologist, when
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indicated. Allergic diseases were diagnosed using clinical criteria and laboratory
markers (IgE, eosinophilia). Metabolic disturbances were assessed based on body
mass index percentiles adjusted for age and sex. Chronic infectious foci were
identified through otorhinolaryngological examination, and functional
gastrointestinal disorders were diagnosed according to established pediatric criteria
[4].

Patients were divided into two groups. The standard treatment group
received conventional therapy, including bronchodilators, mucolytics, anti-
inflammatory agents, and symptomatic treatment according to current clinical
guidelines. The personalized treatment group received individualized therapy
tailored to the type and severity of comorbid conditions, including antiallergic
therapy, weight management strategies, treatment of chronic infection foci, and
correction of gastrointestinal dysfunctions. Patients were followed for 12 months,
with assessment of clinical outcomes and relapse frequency. Primary outcome
measures included the frequency of bronchitis exacerbations during the follow-up
period and duration of disease episodes. Secondary outcomes included changes in
respiratory symptoms, spirometric parameters, and health-related quality of life
assessed using a validated pediatric respiratory questionnaire [5].

Statistical analysis was performed using SPSS software (version XX).
Quantitative variables were expressed as mean =+ standard error (M=£m).
Differences between groups were assessed using Student’s t-test for continuous
variables and the ¥* test for categorical variables. A p value <0.05 was considered
statistically significant. The study was conducted in accordance with the
Declaration of Helsinki. Written informed consent was obtained from parents or
legal guardians of all participants. The study protocol was approved by the local
institutional ethics committee.

Results and discussion. A total of 92 children with recurrent bronchitis
were included in the analysis. Allergic diseases and chronic upper respiratory tract

infections were the most frequently identified comorbid conditions, confirming
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their leading role in maintaining chronic airway inflammation. Metabolic

comorbidities were less frequent but were associated with a more prolonged

disease course. The distribution of comorbid conditions is presented in Table 1.
Table 1. Distribution of Comorbid Conditions in Children with

Recurrent Bronchitis

Comorbid condition Number of patients (n) Percentage (%)
Allergic diseases (rhinitis, dermatitis) 41 44.6
Chronic ENT infections 29 31.5
Metabolic disorders (overweight/obesity) 14 15.2
Gastrointestinal dysfunction 8 8.7

Children with allergic comorbidities had a significantly higher frequency of
bronchitis episodes compared with non-allergic patients (¥*> = 6.84, p = 0.009). The
presence of two or more comorbid conditions was associated with increased
disease severity (x> = 7.21, p = 0.007), indicating a cumulative pathogenic effect.
These findings are consistent with previous reports emphasizing the contribution of
allergic inflammation and chronic infection to recurrent bronchial pathology in
pediatric populations [3,4].

Analysis of clinical parameters demonstrated that children receiving
personalized, comorbidity-oriented therapy experienced fewer exacerbations and
shorter disease episodes compared with those receiving standard treatment alone.
Spirometric parameters also showed more pronounced improvement in the
personalized treatment group. Comparative clinical outcomes are summarized in
Table 2.

Table 2. Comparison of Clinical Outcomes Between Treatment Groups

(M=m)
Parameter Standard therapy Personalized therapy  p value
Exacerbations per year 2.6+0.7 1.3+04 <0.01
Duration of episodes (days) 124+1.8 79+£1.2 <0.01
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Parameter Standard therapy Personalized therapy  p value

FEV: (% predicted) 82.1+3.6 89.4 +3.1 <0.05

Student’s t-test confirmed a statistically significant reduction in both
exacerbation frequency and episode duration in the personalized treatment group
(p<0.01). Improvement in FEV: values further indicates better airway function
restoration when comorbid conditions are addressed concurrently with bronchial
inflammation. The present study demonstrates that recurrent bronchitis in children
is strongly influenced by comorbid conditions, particularly allergic diseases and
chronic infectious foci. These comorbidities contribute to persistent airway
inflammation, immune dysregulation, and reduced responsiveness to conventional
therapy, as previously reported in pediatric respiratory literature [5—7].

Importantly, the results confirm that optimization of personalized treatment
approaches, tailored to individual comorbid profiles, significantly improves
clinical outcomes. Reduced relapse frequency, shorter disease duration, and
improved spirometric parameters indicate that addressing underlying pathogenetic
mechanisms enhances disease control. This aligns with modern concepts of
personalized pediatric medicine and supports a shift away from uniform treatment
protocols toward individualized management strategies [8—10].

Overall, integrating comorbidity-oriented assessment into routine clinical
practice may prevent progression to chronic bronchial disease and improve long-
term respiratory health in children.

Conclusion. Recurrent bronchitis in children represents a clinically
heterogeneous condition in which comorbid diseases play a decisive role in
determining the severity, frequency of exacerbations, and therapeutic response.
The findings of the present study confirm that allergic disorders, chronic infectious
foci, and metabolic disturbances significantly contribute to persistent airway
inflammation and recurrent disease episodes, thereby limiting the effectiveness of

standard treatment approaches.
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The results demonstrate that optimization of personalized treatment
strategies, based on careful assessment of comorbid profiles and individual clinical
characteristics, leads to improved clinical outcomes. Personalized, comorbidity-
oriented therapy was associated with a significant reduction in exacerbation
frequency, shorter duration of bronchitis episodes, and better restoration of
pulmonary function compared with conventional treatment. The present study
demonstrates that recurrent bronchitis in children is closely associated with the
presence and structure of comorbid conditions, with allergic diseases and chronic
upper respiratory tract infections representing the most prevalent accompanying
pathologies. As shown in Table 1, these comorbidities play a central role in
sustaining bronchial inflammation and contributing to disease recurrence.

Comparative analysis of treatment outcomes, Table 2 indicates that
personalized, comorbidity-oriented therapy is significantly more effective than
standard treatment alone. Children receiving individualized treatment experienced
a lower frequency of exacerbations, shorter duration of disease episodes, and
improved pulmonary function parameters. These findings confirm that addressing
comorbid conditions alongside bronchial inflammation enhances clinical
effectiveness and functional recovery.

Overall, the results support the implementation of personalized treatment
approaches based on comorbid profiles as a key strategy for optimizing the
management of pediatric recurrent bronchitis. Early identification and targeted
correction of accompanying conditions may reduce relapse rates, improve
respiratory function, and prevent progression toward chronic bronchial pathology.
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