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Bronchiolitis affects 20-30% of children during the first two years of life and is the most common 

reason for hospitalization among children1. It is defined as virus infection of small bronchioles and 

the surrounding tissues1. Currently, bronchiolitis is clinically diagnosed according to the typical 

symptoms, age of the patient, limited to the first episode, and considered treatment-wise as one 

disease. Depending on the region, the upper age limit for the diagnosis varies between 6 months and 

two years (mainly 12 months in Europe and two years in the USA)1.  

 

Even though bronchiolitis has been classified as one disease, it has two major virus etiologies, 

respiratory syncytial virus (RSV) and rhinovirus1. The former (RSV) dominates during the first year 

of life, especially in those aged less than three months (prevalence of 50-80%)1. When examining 

those over one-year-old, rhinovirus etiology surpasses RSV1. Overall, rhinovirus is responsible for 

20-40% of severe bronchiolitis among less than two-year-old children1. Notably, patient 

characteristics, clinical picture, pathogenesis, treatment responses, and subsequent risk of asthma 

strongly differs between these two virus etiologies, which has questioned the feasibility of common 

bronchiolitis diagnosis. 

 

The Task Force of the European Academy of Allergy and Clinical Immunology (EAACI) on 

Clinical Practice Recommendations on Preschool Wheeze has recently criticized the “common 

bronchiolitis” diagnosis and proposed new thinking that it cannot be looked at as one disease entity 

anymore1. Instead, viral etiology (RSV and rhinovirus) and major risk factors should be considered 

when forming the diagnosis. 

 

Respiratory viruses like RSV and rhinovirus infect the host via direct contact or aerosols and then 

replicate in the epithelial cells of the airways1. The epithelial cells infected by RSV merge with 

neighboring cells using fusion proteins and form syncytia, multinuclear giant cells, before 

apoptosis. Mucus and cell debris lead to a mechanical obstruction of the bronchioles. Infants with 

prematurity, chronic lung disease patients or congenital heart disease are at risk of getting a severe 

RSV infection1. The clinical picture is characterized by a young age, slow onset of dyspnea 

(preceded by upper respiratory symptoms) but the overall more severe course of the disease, 

mucusness/wet cough and rales/ronchi/inspiratory crackles in auscultation, and overall noisy 

breathing. In contrast to RSV, rhinovirus infection causes less cellular damage, and it has more 

asthma-like characteristics: older age, dry coughing, expiratory wheezing, more sudden onset of 

dyspnea, and atopic characteristics with eosinophilia in the clinical picture. 

 



The activation of the innate immune system is the first defense mechanism against these infections 

and is mainly characterized by an early burst of type-1 and -3 interferons (IFNs). This is followed 

by the launch of cytokines, including alarmins, chemokines, and growth factors that activate and 

attract innate lymphoid cells, granulocytes, dendritic cells, and monocytes to the site of infection1. 

Diminished IFN-1 and -3 levels are associated with more severe bronchiolitis. RSV can reduce the 

interferon response1. Also, ineffective inflammatory and adaptive immune responses contribute to 

severe RSV disease in very young infants. As at a very early phase, babies still rely on maternal 

antibodies; babies born from a mother with high circulating neutralizing antibodies are better 

protected from severe diseases.  

 

Rhinoviruses also directly target airway epithelial cells. A strong family history of allergy and 

asthma increases the risk of severe RV infection. Early allergic airway inflammation associated 

with a partial defect in mucosal IFN responses may explain this phenomenon; the airway mucosa of 

asthmatics, who have allergic airway inflammation, has been shown to be associated with reduced 

IFN-1 and -3 responses, which explains the severity of the rhinovirus-induced bronchiolitis among 

patients with an atopic predisposition or family history of airway allergy or asthma1. Overall, 

although RV infections are linked to milder epithelial inflammation than RSV infections, as well as 

to disrupted tight junction expression, reduced IFN expression, and high type2 cytokine levels that 

promote bronchospasm, edema, and mucus production and lead to airway obstruction and wheeze. 

 

Interestingly and in contrast to RSV, rhinovirus-indued bronchiolitis has been recognized as an 

essential risk/revealing factor for the development of school-age asthma (odds ratios ranging 4-10)1. 

This risk has been markedly increased by aeroallergen sensitization (odds ratio up to 45) and by 

single nucleotide polymorphism at locus 17q21 (odds ratio up to 26)2,3. 

 

The progress in understanding pathogenesis, comorbidities, and treatment has led to the need to 

update diagnostic and treatment guidelines for bronchiolitis. Conventionally, the treatment of 

bronchiolitis has been symptomatic, and asthma medications and many other 

medications/treatments have not been recommended. For RSV, monoclonal humanized antibody, 

palivizumab, is available for high-risk infants. It has effectively decreased the risk of hospitalization 

among preterm infants (72% reduction), those with chronic lung disease (65% reduction), and 

congenital heart disease (53% reduction), but has not decreased the subsequent incidence of 

asthma1. In contrast to RSV, there are indications from two trials (partly post hoc analyses) that 

rhinovirus affected first-time wheezing children may markedly benefit from both beta2-agonists and 



systemic corticosteroids, both in short- and long-term outcomes4,5. Interestingly, systemic 

corticosteroid treatment has reduced asthma control medication initiation by 30% in 5–7-year 

follow-ups of two trials4. These findings serve as an excellent opportunity for secondary prevention 

for asthma. There is no specific vaccination against either RSV or rhinovirus infections, but many 

are in a development process. 

 

In summary, bronchiolitis should not be considered as one disease entity anymore. Instead, we 

should divide bronchiolitis into at least two major entities depending on the viral etiologyFigure1. 

RSV is most prevalent among under 1-year-old patients and causes a mechanical obstruction of 

bronchiole due to cell debris and mucus. Prophylactic palivizumab is available for high-risk infants 

and is effective in preventing severe illness. Rhinovirus-induced wheezing is more prevalent than 

RSV among over 1-year-old hospitalized patients and often diagnosed as ‘viral wheezing’, has often 

atopic characteristics, and serves as a sign for a higher risk towards childhood asthma, especially 

among children with atopic predisposition. Rhinovirus-induced first wheezing episode among under 

two-year-old patients seems to serve as a relevant point for secondary asthma prevention. Here we 

suggest that a more individualized approach should be applied to patients with bronchiolitis who 

deserve more personalized management. The presence of two distinctive diseases within the 

bronchiolitis concept, RSV induced bronchiolitis and rhinovirus induced wheezing, should be noted 

in clinical research and patient care.  
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Figure 1. Main entities of bronchiolitis according to virus etiology and their main characteristics. 

Modified from Jartti et al. 20191. 

 

 

 

 


