


  

  
 

  
 

  
 

   
  

 
  

 
   

  
  

    
 

 
 

    

  
   

  
    

 
  

 
    

  
 

 
 

  
 

    
 

  
 

 
 

    

 

1. EXECUTIVE SUMMARY 

Xopenex (levalbuterol hydrochloride) inhalation solution (Xopenex IS), a beta2-adrenergic agonist, is 
approved for the treatment or prevention of bronchospasm in adults, adolescents and children 6 years of 
age and older with reversible obstructive airway disease. As requested by the FDA per the Pediatric 
Research Equity Act (PREA) post-marketing commitment, sponsor investigated the safety and efficacy of 
Xopenex in pediatric subjects. The purpose of this submission is to provide the reports of pediatric studies 
conducted to assess the safety and efficacy of Xopenex in subjects less than 6 years of age and to propose 
revisions to the currently approved labeling based on the outcomes of these studies.  

Majority of the adult clinical pharmacology studies, including general clinical pharmacology and dose-
ranging studies, have been previously reviewed in NDA 20837 (Clin Pharm review, Dr. Young Moon 
Choi, DARRTS date 1/24/2002).  

In the current submission, conclusions cannot be drawn from the pharmacokinetic information obtained 
from the clinical trials. Measurable concentrations of (S)-albuterol were present in subjects randomized to 
the levalbuterol treatment groups despite the protocol-defined use of levalbuterol as rescue medication. In 
addition, pre-dose concentrations of (R)-albuterol and lack of measureable post-dose concentrations 

The Sponsor is not seeking an indication for Xopenex IS in patients less than 6 years of age 
. However, the Pediatric Use 

section of the labeling is being updated to include safety information obtained from these studies for 
subjects less than 6 years of age. 

(b) (4)

confounded the exposure assessment. The collective information suggests that the pharmacokinetic data 
obtained from these studies (b) (4)

1.1 Recommendation 

The Office of Clinical Pharmacology/Division of Clinical Pharmacology II has reviewed the NDA 20-837 
Supplement 41, and recommends that no pediatric pharmacokinetic data should be included in the label. 

1.2 Phase 4 Commitments 
None 

1.3. Summary of Clinical Pharmacology Findings 

1.3.1 Background 

Sunovion has developed (R)-albuterol (levalbuterol), the (R)-enantiomer of racemic albuterol, for the 
relief or prevention of bronchospasm in patients with reversible obstructive airway disease. Sunovion Inc. 
currently markets 3 products that have levalbuterol as the active moiety: levalbuterol inhalation solution 
(IS), levalbuterol IS concentrate, and levalbuterol HFA. Levalbuterol IS is supplied in 3 mL unit-dose, 
low-density polyethylene (LDPE) vials as a clear, colorless, sterile, preservative-free, aqueous solution, in 
three different strengths of levalbuterol (0.31 mg, 0.63 mg, 1.25 mg). Each strength of levalbuterol IS is 
available in a shelf carton containing one or more foil pouches, each containing 12 unit-dose LDPE vials. 

Xopenex IS was approved for the treatment or prevention of bronchospasm in adults and adolescents (12 
years of age and older) with reversible obstructive airway disease in March 1999. In January 2002, a 
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1.3.2 Systemic Exposure by study 

1.3.2.1 Study 051-033 

Few subjects (n = 8) provided blood samples for PK analyses. Given this small number of subjects, it was 
difficult to draw conclusions about plasma concentrations of (R)- and (S)-albuterol. 

1.3.2.2 Study 091-029 

Average pre-dose plasma concentration for the levalbuterol IS 0.63 mg dose group was 0.646 (SD 3.417) 
pg/mL. Post-dose mean concentrations were 2.402 (SD 15.125) pg/mL at 25 minutes after the first dose, 
and below the limit of quantitation at 120 minutes and 360 minutes after the first dose as well as at 25 
minutes after the second dose.  Based on the confounding factor of significant pre-dose concentrations and 
lack of significant post-dose concentrations for all subjects, conclusions cannot be drawn from this study. 

1.3.2.3 Study 051-032 and Study 051-359 

In Study 051-032, mean plasma concentrations of (R)-albuterol and (S)-albuterol increased with dose (see 
table 1 and table 2 below). (S)-albuterol concentrations exceeded (R)-albuterol concentrations by 
approximately 3- to 5-fold. Of note, measurable concentrations of (S)-albuterol were present in subjects 
randomized to the levalbuterol treatment groups despite the protocol-defined use of levalbuterol as rescue 
medication. Although measurable concentrations of (S)-albuterol were observed in these subjects, these 
concentrations were a small fraction of that observed in the racemic albuterol group. 

Table 1 Plasma Concentrations of (R)-Albuterol (pg/mL) by Weight Group and Treatment Group 
(Study 051-032) 

Table 2 Plasma Concentrations of (S)-Albuterol (pg/mL) by Weight Group and Treatment Group 
(Study 051-032) 
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In Study 051-359, a six-fold increase in median (R)-albuterol concentration was observed in the 
levalbuterol HFA group and a seven-fold increase was observed in the levalbuterol IS group (Table 3). At 
4 hours post-dose, median (R)-albuterol concentration was 81 pg/mL in the levalbuterol HFA group and 
59 pg/mL in the levalbuterol IS group. Median (R)-albuterol concentration in the placebo HFA group was 
around 4.5 to 5.0 pg/mL at post-dose time points. Notably, most subjects in the levalbuterol HFA and 
levalbuterol IS groups had measureable concentrations of (R)-albuterol prior to dosing at Visit 4, whereas 
a substantial fraction of pre-dose (R)-albuterol samples were below the limit of quantification in subjects 
receiving placebo. 

For the levalbuterol HFA group, the median (R)-albuterol concentrations at 1 hour post-dose were 123.5 
pg/mL and 131.0 pg/mL in subjects 0 to < 24 months and subjects 24 to < 48 months, respectively. For 
the levalbuterol IS group, median (R)-albuterol concentrations at 1 hour post-dose were 154 pg/mL and 
125 pg/mL in subjects 0 to < 24 months and subjects 24 to < 48 months, respectively. 
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3 DETAILED LABELING RECOMMENDATIONS 

The sponsor has not suggested any Clinical Pharmacology edits to the current label and the reviewer 
concurs. 
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