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Early life RSV Bronchiolitis is a significant risk 
factor for future wheezing and asthma

Bacharier et al. J Allergy Clin Immunol; 2012;130:91-100

48%

Asthma

Time to development of the first 3 wheezing episodes and physician’s diagnosis of 
asthma subsequent to the initial RSV bronchiolitis episode

 Prospective cohort followed through 7th birthday: 206 
infants ≤1 yr hospitalized with confirmed RSV bronchiolitis

3 wheezing episodes

80%



The chicken or the egg 
dilemma

 Early life viral bronchiolitis might be the cause of asthma

 Early life viral bronchiolitis might be a marker for genetic 
predisposition for asthma

 Multiple epidemiological studies support both sides….

 These two scenarios are not mutually exclusive*:

 The direction may depend on patient characteristics (genetics) 
and on the type of causative virus (HRV vs RSV)

Viral 
bronchiolitis

Asthma

*Beigelman A, & Bacharier L. Curr Opin Allergy Clin Immunol. 2013;13:211-6.



In many children, the RSV is the cause of future 
wheezing: the effect of Palivizumab prophylaxis

 Retrospective cohort1: palivizumab treatment in extremely 
prematurely infants (<29wks) was associated with:

 Reduced wheezing episodes and hospitalizations during the 
first 2 years of life, but not with PFTs at school age

 RCT in healthy late-preterm (GA: 33-35 wks) infants:

 Monthly Palivizumab or placebo during the RSV season:

 73% reduction in wheezing days during the first year of life 
and outside the RSV season2

 F/u at 6 yrs3:

 Reduction in proportion of children with current asthma 
(infrequent wheeze) 

 No difference in physician-diagnosed asthma, or FEV 0.5% 
1. Prais D, et al. Chest. 2016;149:801-8.
2. Blanken MO et al.  NEJM 2013;368:1791-9
3. Scheltema NM, et al. Lancet Respir Med. 2018;6:257-264.



What do we do with the 
children who already developed 

severe RSV bronchiolitis?



Prevention of asthma following RSV 
bronchiolitis 

 Conventional asthma treatments (montelukast, inhaled and 
oral corticosteroids):

 Limited to no effect on the occurrence of post-bronchiolitis 
wheezing

 Lack of efficacy of these asthma medications in this setting 
may be attributed to their limited effect on non-eosinophilic
airway inflammation:

 Acute viral bronchiolitis: Neutrophils play a predominant role 
in airway inflammation

 Potential utility for a medication with anti-neutrophil activity

 Macrolide antibiotics (i.e., azithromycin) have anti-
neutrophil activities



אזיטרומיציןהרפתקאותיי עם 

:המקום

(?2005)שלהיי ההתמחות בילדים : הזמן

קלאב ורנאל'לנו גציגלמה לא ת, אבי

אינפלמטוריות-על ההשפעות האנטי

?אזיטרומיציןשל 



* Beigelman A, et. al. Respir Res 2010; 11:90.

Reduction in the number of 
inflammatory cells in lung tissue 

(acute phase=day 8)



Reduction in BAL concentration of 
pro-neutrophilic cytokines

(Chronic phase: day 21)

* Beigelman A, et. al. Respir Res 2010; 11:90.

 The beneficial effects in the mouse model need to be investigated in children

Reduction in the number of inflammatory 
cells in the BAL (acute phase=day 8)



Overall hypothesis:

 Attenuation of airway inflammation 
associated with the acute 
bronchiolitis will decrease the 
likelihood of future recurrent 
wheezing episodes and eventually 
asthma.   

*Funding: KL2, ICTS, CDI awards



Research questions:

 Would azithromycin therapy during RSV bronchiolitis:

 Reduce IL-8 levels in upper airway secretions?

 Reduce the likelihood of developing recurrent wheezing 
(3+) over the following year?  

Study population:

 40 infants, 1-18 m/o, otherwise healthy,  admitted to SLCH 
for the first episode of lower respiratory tract symptoms 
with confirmed RSV infection

Beigelman A. J Allergy Clin Immunol. 2015;135:1171-8.



APW-RSV-I Study design

Trial Registration: Clinicaltrials.gov Identifier: NCT01486758

Beigelman A. J Allergy Clin Immunol. 2015;135:1171-8.



Results: Mean nasal lavage IL-8 levels 
over the treatment period

* p=0.03 

Beigelman A. J Allergy Clin Immunol. 2015;135:1171-8.



Probability of not having recurrent (3+) 
episodes of wheezing

Beigelman A. J Allergy Clin Immunol. 2015;135:1171-8.



APW-RSV-I: Additional clinical outcomes

 Proportion of participants who developed recurrent 
wheezing:

 Placebo: 50%

 AZM: 22%; p=0.07

 AZM treatment resulted in fewer days with 
respiratory symptoms over the following year: 
36.7 vs. 70.1 days; p=0.01

 No difference in the rate of GI adverse reactions 
between the groups during the treatment phase

Beigelman A. J Allergy Clin Immunol. 2015;135:1171-8.





APW-RSV II: specific aims

 Aim #1: Evaluate if the addition of AZM, compared to 
placebo, to routine care in infants hospitalized with RSV 
bronchiolitis reduces the occurrence of recurrent (≥3) 
wheezing episodes during the preschool years.

 Larger and longer version of APW I 

 Aim #2: Examine how AZM changes the upper airway 
microbiome community structure over time, including 
changes in the abundance of potential pathogens and 
commensal bacteria, and to determine if these changes are 
related to the reduction in the occurrence of post-RSV 
recurrent wheeze.



APW-RSV II

 General elements of the study design:

 Recruitment of 200 hospitalized RSV patients over 3 RSV 
seasons

 Randomization to AZM or placebo, stratified on non-
macrolide antibiotic use status

 Primary outcome: the occurrence of 3 episodes of wheezing 
as an intermediate outcome to asthma development 

 F/u period: 18 months - 4 yrs:

 Maximize follow up-period

 Impact:

 The APW-RSV II trial may identify the first effective 
intervention to apply during severe RSV bronchiolitis to 
prevent post-RSV recurrent wheeze, and ultimately asthma. 



What’s next

 Additional potential mechanisms: to be discussed at one of 
the next meetings

 Microbiome effects?

 Anti-viral effects?

 APW-RSV II results: in 2 yrs
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