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ABSTRACTS: Background: Broncho-obstructive syndrome (BOS), characterized by wheezing
and airflow limitation, is a common complication of acute bronchitis in children. Respiratory
Syncytial Virus (RSV) and Rhinovirus (RV) are the predominant etiological agents, yet their
pathophysiological mechanisms and long-term prognostic implications differ significantly.
Objective: This article aims to analyze the clinical and etiological relationship between BOS and
specific viral pathogens (RSV and Rhinovirus) in pediatric patients and to evaluate their
differential impact on disease severity and future asthma risk. Methods: A systematic review of
studies published between 2019 and 2024 was conducted using PubMed and Scopus databases.
The analysis focused on pediatric cohorts presenting with acute wheezing bronchitis, comparing
viral prevalence, clinical phenotypes, and inflammatory markers associated with RSV and RV
infections. Results: RSV is identified as the primary cause of BOS in infants under 12 months,
driving obstruction via direct epithelial necrosis and mucus plugging. In contrast, Rhinovirus is
more prevalent in children over 12 months and is strongly associated with atopic predispositions.
Children with RV-induced BOS show a significantly higher risk of developing asthma compared
to those with RSV-induced episodes. Conclusion: Differentiation between RSV and RV
etiologies in BOS is clinically relevant. While RSV management focuses on supportive care for
obstruction, RV-associated wheezing may warrant earlier targeted anti-inflammatory strategies
and close monitoring for asthma development.

Keywords: Broncho-obstructive syndrome, acute bronchitis, children, RSV, Rhinovirus,
wheezing, asthma.

BOLALARDA BRONXOOBSTRUKTIV SINDROM BILAN KECHUVCHI
BRONXITNING VIRUSLI ETIOLOGIYASI: RSV VA RINOVIRUSNING O‘RNI.

ANNOTATSIYA: Kirish: Xushtaksimon nafas va havo oqimining cheklanishi bilan
ifodalanadigan bronxoobstruktiv sindrom (BOS) bolalarda o‘tkir bronxitning keng tarqalgan
asoratidir. Respirator-sinsitial virus (RSV) va Rinovirus (RV) asosiy etiologik omillar
hisoblansa-da, ularning patofiziologik mexanizmlari va uzoq muddatli prognozlari bir-biridan
sezilarli farq qiladi. Maqgsad: Ushbu magqola bolalarda BOS va o‘ziga xos virusli patogenlar
(RSV va Rinovirus) o‘rtasidagi klinik va etiologik bog‘liglikni tahlil qilish hamda ularning
kasallik og‘irligi va kelajakdagi astma xavfiga ta’sirini baholashga qaratilgan. Usullar: PubMed
va Scopus bazalarida 2019-2024 yillarda chop etilgan tadqiqotlar tizimli tahlil qilindi. Tahlilda
o‘tkir xushtaksimon bronxit bilan murojaat qilgan bolalar kogortalari o‘rganilib, RSV va RV
infeksiyalari bilan bog‘liq virus tarqalishi, klinik fenotiplar va yallig‘lanish markerlari
solishtirildi. Natijalar: RSV 12 oygacha bo‘lgan chaqaloglarda BOSning asosiy sababchisi bo‘lib,
to‘g‘ridan-to‘g‘ri epitelial nekroz va shilliq tiqilishi orqali obstruksiyani keltirib chiqaradi.
Aksincha, Rinovirus 12 oydan katta bolalarda ko‘proq uchraydi va atopik moyillik bilan kuchli
bog‘ligdir. RV chagirgan BOS bilan og‘rigan bolalarda astma rivojlanish xavfi RSVga qaraganda
ancha yuqori ekanligi aniqlandi. Xulosa: BOSda RSV va RV etiologiyasini farqlash klinik
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ahamiyatga ega. RSVni davolashda obstruksiyani bartaraf etishga qaratilgan simptomatik
yondashuv ustunlik qilsa, RV bilan bog‘liq xushtaksimon nafasda erta yallig‘lanishga qarshi
strategiyalar va astma rivojlanishini nazorat qilish talab etiladi.

Kalit so‘zlar: Bronxoobstruktiv sindrom, o‘tkir bronxit, bolalar, RSV, Rinovirus, xushtaksimon
nafas, astma.

BUPYCHASA 9TUOJIOI'US BPOHXUTA C BPOHXOOBCTPYKTUBHBIM
CHUHJIPOMOM Y JIETEN: POJIb PCB 1 PHHOBUPYCA.

AHHOTANLMUSA: Baenenue: bponxooOctpyktuHbiil cunapom (BOC), xapakrepusyroomuics
CBUCTSIIMM JbIXaHUEM U OTPaHUMYEHUEM BO3AYIIHOIO IOTOKA, SBJISETCS YAaCThIM OCIIOKHEHHUEM
octporo Oponxuta y aereil. PecnuparopHo-cunuutuansssiii Bupyc (PCB) u Punosupyc (PB)
SIBIISTIOTCS TIPE00IaIalONIMMU ATHOJIOTHYECKUMHU areHTaMH, OJHAKO MX MaTO(PH3MOIOTHYECKHE
MEXAHU3MBI U JOJTOCPOYHBIE IIPOTHOCTUYECKHUE MOCIEACTBUS CYIIECTBEHHO pa3indarorcs. Llemns:
JlanHas ctarhbs HalpaBjieHa Ha aHAIW3 KIMHUYECKOW M ATHOJIOTHYecKor cBsizu Mexay bOC u
cneunduyeckumu BupycHsiMu naroreHamu (PCB u PunoBupyc) y aerelt, a Takke Ha OLIEHKY UX
QG epeHIMaTbHOTO BIUSHIS Ha TSHKECTh 3a00JIeBaHUS M PUCK Pa3BUTHS acTMbI. MeTonsl: Bput
IpOBEJIeH cUcTeMaTHYecKuil 0030p ucciaenoBaHui, onyOnukoBaHHbIX B niepuoz ¢ 2019 no 2024
ron B Oa3ax manHeix PubMed m Scopus. AHamu3 ObUI COCPEOTOUEH Ha TMEIUATPHUECKUX
KOrOpTax ¢ OCTPhIM OOCTPYKTUBHBIM OPOHXUTOM, CPAaBHUBAIMUCH PACIIPOCTPAHEHHOCTh BUPYCOB,
KJIMHUYEeCKHe (PEHOTHITBI 1 MapKephl BocniasieHus npu uHdexusx PCB u PB. Pesynsrater: PCB
ornpejeneH kak ocHoBHas npuuuHa bOC y nereit 1o 12 mecsiues, BbI3bIBas 0OCTPYKLUIO 3a CYET
IPSIMOIO  SIUTENMAIBHOTO HEKpo3a M 3aKymnopku ciausbio. Hamporus, PunoBupyc uaie
BCTpewaeTcss y Jered crapme 12 MecalneB M TECHO CBfA3aH C  aTONMWYECKOU
npeapacnosnokeHHocTbio. Y aereir ¢ BOC, Bei3BaHHBIM PB, prck pa3BuTHs acTMbl 3HaYUTEIBHO
BBIIlIE 10 CPaBHEHHUIO C dMnu3oaaMu, Bbi3BaHHbIMEU PCB. 3axmouenue: Huddepenunanus
stuosnoruu PCB u PB npu BOC umeer knunnuyeckoe 3HaueHue. B to Bpems kak sneuenne PCB
(dokycupyeTcsi Ha MOJICP)KUBAIOLIECH Tepanuu, CBUCTSILIEE AbIXaHUE, accoluupoBaHHoe ¢ PB,
MOXET MOoTpeOoBaTh OoJiee paHHUX MNPOTHBOBOCHIAIMTENBHBIX CTPAaTeTHH M THIATEIHHOTO
MOHMTOPHHIA PAa3BUTHS aCTMBI.

KuroueBble ci10Ba: BpoHX00OCTPYKTHUBHBIN CHHAPOM, OCTPbIi OpoHXUT, netu, PCB, Punosupyc,
CBUCTSIIIIEE AbIXaHHUE, aCTMA.

INTRODUCTION

Acute bronchitis accompanied by Broncho-obstructive Syndrome (BOS)—often clinically
termed "wheezing bronchitis" or "obstructive bronchitis"—is one of the most frequent reasons
for hospitalization in pediatric practice. The syndrome is defined by a constellation of symptoms
including tachypnea, expiratory wheezing, prolonged expiration, and auxiliary muscle use,
resulting from narrowing of the lower airways.

While anatomical and physiological features of the pediatric respiratory tract (narrow airways,
compliant chest wall) predispose children to obstruction, viral infections are the primary triggers.
Among the myriad of respiratory viruses, Respiratory Syncytial Virus (RSV) and Rhinovirus
(RV) account for the vast majority of cases. However, recent evidence suggests that these two
pathogens are not merely interchangeable triggers but represent distinct pathophysiological
pathways with different implications for the child's future respiratory health, particularly
concerning the development of bronchial asthma.
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LITERATURE REVIEW

The Burden of BOS BOS affects approximately 30-50% of children at least once before school
age. The "march" from acute viral wheezing to chronic asthma is a subject of intense research.
RSV Pathogenesis RSV is the prototypical cause of bronchiolitis and obstructive bronchitis in
infants. The mechanism of obstruction in RSV infection is primarily structural/cytopathic. RSV
infects the ciliated epithelial cells of the bronchioles, causing syncytia formation, cell necrosis,
and sloughing of debris into the lumen (Meissner, 2016). This, combined with copious mucus
production and submucosal edema, mechanically blocks the small airways. The immune
response is neutrophil-predominant.

Rhinovirus Pathogenesis Rhinovirus (RV), particularly species A and C, has emerged as a major
cause of wheezing, especially in children older than one year. Unlike RSV, RV causes minimal
cytolysis. Instead, it disrupts the epithelial barrier integrity and triggers the release of alarmins
(e.g., IL-25, IL-33), which activate type 2 innate lymphoid cells (ILC2). This pathway leads to
eosinophilic inflammation and bronchospasm, closely mimicking the pathophysiology of allergic
asthma (Jackson et al., 2020).

METHODS

This study utilizes a comparative analytical approach based on a review of current medical
literature and clinical guidelines.

Data sources - Relevant articles were sourced from PubMed, Cochrane Library, and Google
Scholar (2019-2024). Key comparisons - The analysis focused on: 1) Age distribution of RSV vs.
RV induced BOS. 2) Clinical severity scores. 3) Biomarkers (Blood eosinophils, IgE).
Recurrence rates and asthma diagnosis at follow-up.

RESULTS

Prevalence by Age Analysis shows a distinct age-related dichotomy. RSV is the causative agent
in 60-75% of BOS cases in infants <12 months, usually peaking during winter months.
Rhinovirus becomes the dominant pathogen (up to 50-60%) in toddlers (1-3 years) and school-
aged children, often with peaks in spring and early autumn.

Clinical and phenotypic differences Table 1 summarizes the key distinctions found in the review
between the two viral etiologies.

Table 1: Comparative characteristics of BOS etiology: RSV vs. Rhinovirus

Feature RSV-induced BOS Rhinovirus (RV)-induced
BOS

Primary age group Infants (< 1 year) Toddlers and preschoolers (> 1
year)

Mechanism of | Mucus plugging + cellular debris | Smooth muscle spasm +

obstruction (Necrosis) Airway edema

Risk factors Prematurity, = Congenital heart | Atopy  (Eczema), parental

disease asthma

Response to | Often poor or inconsistent Frequently positive (Reversible

Bronchodilators obstruction)

Laboratory findings Neutrophilic leukocytosis Often Eosinophilia (>3-4%)

Long-term asthma risk | Moderate (associated with | High (Strong predictor of
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"Transient Wheezing") persistent asthma)
Seasonality Late Autumn - Winter Spring - Early Autumn

Impact on asthma development children hospitalized with RV-induced BOS have a significantly
higher odds ratio (OR ~4.0-10.0) for developing asthma by age 6 compared to those with RSV-
induced BOS. This is particularly true for children sensitized to aeroallergens (aeroallergen
sensitization).

DISCUSSION

The differentiation between RSV and RV induced bronchitis with BOS is crucial for
personalized management.

Diagnostic challenges - Clinically, both present with wheezing. However, a history of eczema or
a family history of asthma in a wheezing toddler points strongly towards an RV etiology. Rapid
PCR testing can confirm the diagnosis but is not always available in resource-limited settings.
Therapeutic implications - The poor response of RSV-induced obstruction to beta-agonists (like
salbutamol) is explained by the fact that the obstruction is due to debris, not smooth muscle
spasm. Conversely, RV-induced BOS, which involves airway hyperreactivity, often responds
well to bronchodilators and may require systemic or inhaled corticosteroids (ICS) to dampen the
type 2 inflammatory response.

Prognosis - Pediatricians should view RV-induced wheezing not just as an acute infection but as
a "stress test" for the airways, revealing a susceptibility to asthma. These children require closer
follow-up.

CONCLUSION

Broncho-obstructive syndrome in children is a heterogeneous entity driven largely by viral
pathogens. Current evidence underscores that RSV and Rhinovirus represent two distinct
endotypes of wheezing:

RSV causes obstruction primarily through viral-mediated tissue damage and mucus, affecting
mostly infants, with a variable link to long-term disease.

Rhinovirus triggers obstruction through inflammatory pathways linked to atopy, affecting older
children, and serves as a potent marker for future asthma risk.

Clinical Recommendation: In managing a child with acute bronchitis and BOS, the clinician
should assess risk factors (age, atopy). For recurrent RV-associated wheezing, early introduction
of controller therapy (e.g., intermittent or daily ICS) may be considered to mitigate exacerbations,
whereas RSV management should remain supportive.
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