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Introduction 

 Episodes of lower respiratory tract illness (LRTI) are 
common among preschoolers 

  Up to 14% to 26% of preschoolers present with recurrent 
wheezing during the first 6 years of life1,2 

 Substantial morbidity 

 Many are diagnosed with asthma3 

  20.9% seek emergency department care  

 6.5% are hospitalized each year 



Introduction 

 The etiology of these LRTI has not 
been completely elucidated 

 Initial reports showed detection of 
respiratory viruses4,5 

Bacteria have more recently been 
detected.6,7 

Antibiotics have been shown to improve: 

symptom scores8 

neutrophilic airway inflammation9   

 



Methods- Participants 

 Eligible participants: 
 12-71 month olds with recurrent severe wheezing in the 

context of clinically significant LRTIs that required systemic steroids 
and unscheduled medical care.  

 Exclusion criteria: 
 > 4 courses of systemic corticosteroids in the past 12 months 

 > 1 hospitalization in the past 12 months 

 use of long-term controllers for asthma for more than 8 months in the 
past 12 months 

 Receive systemic corticosteroids within the last 2 weeks 

 Received antibiotics for any indication in the last 4 weeks 

 ≥ 2 nocturnal awakenings in the last 2 weeks 

 Higher than NAEPP/EPR3 Step 2 therapy 



Methods- Study Design 

 
 



Methods- Study Design 

• The trial began in April 2011 with a follow-up period 
of 52 weeks 

• Study treatment used during a maximum of 3 treated RTIs not 
progressing to severe LRTI.  

• In June 2012 the follow-up period was extended to 
78 weeks for those participating in the study at that 
time (n = 164) or enrolled thereafter (n = 292) 

• Increased number of treated RTIs not progressing to a severe 
LRTI from 3 to 4.  

 



Methods- Study Design 
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Methods- Outcome Measures 

 Primary outcome measure:  the number of treated 
RTIs not progressing to severe LRTI 
 If the study physician concurred that the patient was experiencing 

LRTI the primary end point was reached.  

 Secondary pre-specified outcome measures:  
 Number of urgent medical visits  

 Measures of disease impairment reflected by symptom severity and 
albuterol use during treated. 

 Rate of study failures during APRIL 

 Rate of drug side effects 

 Determine if demographic and patient characteristics will be 
associated with Azithromycin responsiveness.  

 Including IL-8 genotyping 

 Pharmoeconomic impacts of APRIL therapy 



Methods- Microbial Data 

 

 Cultures were performed 
on participants at 
randomization (n = 86) 
and at study completion 
(n = 81).  

 Samples were inoculated 
onto sheep's blood agar 
containing Azithromycin  
 The absence or presence 

of normal flora was 
assessed, and pathogenic 
organisms were isolated 
and identified.  



Methods- IL-8 rs4073 Genotyping 

 

 A allele for a variant at position -251 in the 
promoter region of the IL-8 gene (IL-8/-251)  
has been associated with increased transcription 
rates for IL-8 gene 

 Participants were genotyped for the IL-8 rs4073 
single-nucleotide polymorphism by PCR  

 



Methods- API 

 Patients were classified for having a positive 
modified asthma predictive index (API)12: 

at least 4 wheezing episodes in the past year and 
1 major  criterion or 2 minor criteria  

 Major criteria 

 physician-diagnosed atopic dermatitis 

 parental history of asthma 

 allergic sensitization to ≥1 aeroallergen 

 Minor Criteria 

 wheezing unrelated to colds 

 blood eosinophils ≥4% 

 allergic sensitization to milk, eggs, or peanuts 



Methods- Statistical Analysis 

 Primary outcome:  similar to familiar “time to 
event” outcomes 

 Null hypothesis: azithromycin and placebo do not 
differ using the following covariates:  

 study site 

 age at randomization (12-42 months vs 43-71 months) 

 modified API18 status 

 season during which the RTI occurred (a time-dependent 
covariate) 

 whether the child enrolled before or after the study was 
extended to 78 weeks.  



Methods- Statistical Analysis 

 Secondary outcomes: used repeated measures 
analysis of variance with compound symmetry to account 
for multiple treated RTIs in the same individual.  

 Treatment-effect modification was explored in pre-
specified subgroups:  
 defined by age at randomization 

  sex 

 modified API status 

 presence of viral infection during RTI 

 season during which the RTI occurred 

  IL-8 rs4073 genotype. 



Results- 
Particpant’s Study 

Enrollment and 
Outcomes 



Results 

 708 enrolled 607 were randomized 
 140 excluded due to severity of symptoms 

 12 had poor dairy adherence 

 12 lost to follow up 

 3 withdrew consent  

 6 had physician initiated termination 

 164 did not experience a treated RTI 
 84 Azithromycin group versus 80 Placebo group 

 109 met termination criteria 

 105 patients withdrew from the study 
 51 in Azithromycin group versus 54 in Placebo group 



At Least 1 RTI versus No RTI 

 Patients who 
experienced ≥1 RTI were 
more likely to be  
 White 
 Lower rates of tobacco 

exposure  
 Higher rates of ICS, oral 

steroid and/or Monteleukast 
use in the last year 

 Otherwise characteristics 
were comparable 
between the two groups 

Results- Participants 



Azithromycin Group versus Placebo Group 

  Higher rate of daycare 
attendance in 
Azithromycin group.  

 Otherwise comparable 
distribution 

 Overall high level of 
atopy 
 52.7% sensitized to any 

allergen 

 46.8% positive modified API 

Results- Participants 



Results- Primary Outcome 

 Azithromycin (AZ) group 
had significantly lower risk 
of progressing to severe 
LRTI 

 Absolute risk for first RTI: 

 AZ group: 0.05 

 Placebo group: 0.08 

 Cumulative risk for severe 
LRTI over a max of 4 LRT: 

 AZ group: 0.24 

 Placebo group: 0.4 

 



Results- Viral Detection 



Results- Subgroup Analysis 



Results- Secondary Outcomes 



Results- Secondary Outcomes 

 Healthcare Utilization 

 ED visits:  

 3.6% in Azithromycin group 

 5.4% in placebo group 

 Hospitalizations: 28 

 13 in Azithromycin group 

 15 in placebo group 

 Microbial Resistance 

 At Randomization: 

 5 of 41 (12.2%)  in Azithromycin group 

 4 of 45  (8.9%) placebo group 

 At Study completion: 

 8 of 40 (20%) in Azithromycin group 

 7 of 41 (17%) in placebo group 

 Adverse Events: 
 Mild GI symptoms 



Conclusion 

 In preschool children with severe intermittent 
wheezing in the context of RTIs- 

 Azithromycin at first sign of RTI: 

 Reduces risk of progression to LRTI 

 Reduces symptoms severity of episodes of severe LRTI 

 Effects were detectable regardless of modified API status 

 

 



Conclusion 

 Possible mechanisms: 

 Antibacterial effects7 

 Reduction of rhinovirus replication & increase INF gene 
expression???22 

 Reduction of IL-8 levels in nasal secretions 

 Reducing neutrophilic inflammation caused by viruses 



Strengths and Limitations 

 Strengths 

 Age of Participants 

 Assessed for antimicrobial 
resistance 

 Allowed for multiple 
treated RTIs per patient 

 Treatment effect was 
present regardless of API 
status 

 

 

 Limitations 

 Extension of study 

 Study end point 

 Inclusion criteria 

 Parental reporting of 
symptoms 

 Resistance patterns only 
done in one site 

 Limited sputum studies 
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