
 

   

Characterizing the Response to a Leukotriene Receptor Antagonist (LTRA) and an Inhaled 
Corticosteroid (CLIC) 

 
Research Hypothesis 
 
The proposed research hypothesis for the CLIC trial is as follows: 

In children with mild to moderate persistent asthma, there may be considerable difference 
within individual subjects in the magnitude of response as determined by improvement in 
FEV1, for inhaled fluticasone propionate and montelukast when they are administered at 
recommended doses.  This variation in response may be related to the patient’s asthma 
phenotype and/or genotype associated with asthma, allergy or the pathways for 
metabolism or receptors associated with medications used to treat asthma. 

 
Despite the variety of long-term control medications available for asthma therapy, there remains 
confusion and continued controversy as to the response to these agents for individual patients.  
Because of this, the choice of a long-term control medication is often made based on 
convenience, such as ease of administration, and relative safety.  The confusion surrounding the 
choice of a long-term control medication is confounded by the introduction of new classes of 
medications, alternatives within a class of medications, and novel drug delivery systems.  The 
goal of this trial is to determine the feasibility of identifying a method to associate response to a 
medication through changes in pulmonary function with the phenotypic features of asthma and 
the genotype of the individual.  Ultimately, we would like to determine whether the identification 
of an asthma phenotype and the individual’s genotype can be used to predict the response to a 
medication.  
 
In this initial study, we will evaluate children ages 6 to 18 years of age with mild to moderate 
persistent asthma (FEV1 ≥ 70% predicted) and a bronchodilator response (≥ 12% improvement 
of FEV1 after treatment with albuterol metered dose inhaler) to answer the following questions: 
 
Is response to inhaled fluticasone propionate independent of the response to oral montelukast 
when they are administered over separate treatment periods? 
 
Are there subgroups of patients that respond favorably to both medications? 
 
Can the response to each medication be related to an asthma phenotype and/or the individual’s 
genotype? 
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It is clear from previous work that inhaled glucocorticoids are the preferred medication for the 
management of moderate to severe persistent asthma.  However, concerns regarding the risk for 
adverse effects have resulted in hesitancy to utilize inhaled glucocorticoids as the first line 
medication in the management of mild persistent asthma.  The orally administered leukotriene 
receptor antagonists are easily administered and appear safer than inhaled glucocorticoids.  
Physicians have questioned whether methods could be derived to assist in the selection of 
medications as first-line long-term control therapy. 
 
Background and Rationale 
 
Asthma is a chronic respiratory disease characterized by reversible airflow limitation and airway 
hyperresponsiveness to a variety of stimuli (1).  Mucosal inflammation within the airways has 
been associated with severe, fatal asthma (2), and recent studies using the flexible fiberoptic 
bronchoscope have also documented mucosal inflammation within the airways of moderate and 
even mild asthmatics (2-5). The preponderance of information suggests that airway inflammation 
is responsible for many of the clinical manifestations of asthma. 
   
Refractoriness to oral glucocorticoid (GC) therapy has been demonstrated in patients with severe 
persistent asthma, for example, less than 15% improvement in FEV1 following a course of oral 
glucocorticoid therapy in patients with FEV1 less than 70% predicted (6-8).  It is not clear whether 
refractoriness to glucocorticoid therapy occurs in patients with mild and moderate persistent 
asthma treated with inhaled glucocorticoids.  Defining this population has not been attempted to 
date.  Similarly, variation in pulmonary response to leukotriene modifiers has not been evaluated.  
Response to therapy in older children and adults is presently measured by clinical parameters 
and pulmonary function parameters, specifically FEV1. It would be useful to define easy and 
reliable methods to characterize response to inhaled glucocorticoid and leukotriene antagonist 
therapy.  This information could then be used to identify potential mechanisms for variation in 
response, for example, features of drug metabolism, receptor expression, or mediator synthesis.  
If a level of response with these medications can be related to an asthma phenotype and/or 
genetic polymorphisms, it is possible that this information could be used in a prospective manner 
to select medications that would most likely result in a favorable clinical response.  
 
Potential explanations for variation in response to glucocorticoid therapy in severe asthma 
patients has been related to altered drug disposition, glucocorticoid receptor abnormalities, 
glucocorticoid receptor ß expression, increased transcription factors, and increased expression 
of pro-inflammatory cytokines (7-21).  Pharmacokinetic abnormalities are often associated with 
induction of steroid metabolism related to anticonvulsant therapy but there are also significant 
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variations in elimination in the absence of enzyme inducers and inhibitors (9).  Mechanisms for 
this intrinsic variation in metabolism have not been explored and related to the variation in 
response to steroid therapy in asthma patients (10). 
 
A recent report by Malmstrom et al demonstrates the significant variation in response to inhaled 
beclomethasone dipropionate and montelukast in adult patients with chronic asthma (22).  This 
parallel study of beclomethasone dipropionate and montelukast in adults sponsored by Merck, 
Inc. indicated that the response to therapy can vary considerably for both medications.  On 
average, the response to oral montelukast was approximately 70% of that obtained with inhaled 
beclomethasone dipropionate.   Based on standard comparison studies such as this report, it is 
often assumed that patients respond to both medications with a comparatively better response to 
inhaled steroids.  However, it is interesting to examine the variability of response within the two 
treatment groups.  Patients varied from having no response to those having greater than 30% 
increase in FEV1 to each treatment, with an average increase of 10%.  Approximately 25% of the 
patients failed to improve FEV1 following inhaled beclomethasone dipropionate and 
approximately 33% failed to increase FEV1 following montelukast therapy.  To date, a crossover 
study has not been performed to determine whether the response to one medication is 
completely independent of the response to the alternative medication.   
 
In clinical management, perhaps these two treatments could be used more effectively if patients 
were characterized based on asthma phenotype or genotype prior to initiating treatment.  This 
information could be then used to select the most appropriate treatment or to modify the 
therapeutic regimen, for example, administering a higher daily dose of the medication or 
administering the medication in shorter dosing intervals. 
 
The CLIC protocol will examine the variation in response to an inhaled glucocorticoid and a 
leukotriene receptor antagonist in children with mild to moderate persistent asthma characterized 
for asthma phenotype.  The response to the two medications will be evaluated in individual 
patients.  This data base will be used to identify phenotypes of response and to relate this 
response to the patient’s asthma phenotype and to selected genetic markers, related to disease, 
drug receptors, and drug metabolism. 
 
Specific Aims 
 
1. To determine if response to inhaled fluticasone propionate is independent of the response 

to montelukast in children with mild to moderate persistent asthma. 
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2. To isolate patient populations that respond favorably to both medications, to one 
medication but not the other, and poorly to both medications. 

 
3. To examine whether the patient’s asthma phenotype and genotype for selected markers 

can be linked to the response to inhaled fluticasone propionate and montelukast in this 
carefully characterized patient population. 

 
Study Design 
 
The selected design of this study is a randomized, double-blind crossover study, comparing 
montelukast to inhaled fluticasone propionate in mild-to-moderate persistent asthma in 210 
children of ages 6 to 18 years.  There will be a one-week assessment/characterization period to 
qualify and characterize patients.  Children will be randomized to one of two crossover treatment 
sequences and receive active leukotriene receptor antagonist (LTRA) for 4 weeks and 
fluticasone propionate (ICS) for 8 weeks.  
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Assessment/ 
Characterization Treatment Phase

Follow-
Up

ICSLTRASequence 2:

ICS LTRASequence 1:

Visit:
Week:

6
16

ENO
FO/FEV1
ACQ/MATAQ
RD
Preg

1
-1

Consent
ENO
FO
MAXBD
CBC
ECP
Chem
IgE
Gen
ULT
Preg
DEPFM
DD

5
12

ENO
FO/FEV1
ACQ/MATAQ
RD

ENO
FO/FEV1*
Meth
Skin
ACQ/MATAQ
RD

2  
0 4

3         

ENO
FO/FEV1
ACQ/MATAQ
RD

8

ENO
FO/FEV1
ACQ/MATAQ
RD

4         

FEV1*
RD
Collect EPFM
EXIT 

18
7

2

TC

10

TC

 
ACQ = Asthma   Control Questionnaire; MATAQ = Modified Asthma Therapy Assessment Questionnaire; CBC = complete blood 
count, total eosinophil count; Consent = Obtain Informed Consent; ECP = plasma eosinophilic cationic protein; Chem = 
chemistry; IgE = serum IgE; Preg = pregnancy test in those reaching menarche; ENO = exhaled nitric oxide; DD = dispense 
diary; DEPFM = dispense electronic peak flow meter; RD = review symptom diary; FO/FEV1 = forced oscillation and spirometry 
before and after bronchodilator treatment (* indicates no bronchodilator testing at this visit); ULT = urinary leukotriene 
measurement; max BD = maximal bronchodilator response; Gen = genetics analysis; Skin tests = allergen skin tests; TC = 
Telephone Call; EXIT = completion and discharge from study.  Treatments: ICS = inhaled corticosteroid.  Inhaled fluticasone 
propionate (Flovent Diskus® 100 mcg per inhalation) or corresponding placebo administered as one inhalation twice daily.  LTRA 
= leukotriene receptor antagonist.  Montelukast tablet (5 mg for those 6 to 14 years and 10 mg for those 15 to 18 years) or 
corresponding placebo administered as one tablet once daily at night.   

 
This is a two-sequence crossover study incorporating a leukotriene receptor antagonist (LTRA) 
and an inhaled corticosteroid (ICS) and their corresponding placebo formulations.  The 
treatments selected are based on the availability of published dosing schedules specific for the 
age group and level of severity to be included in this study protocol.  The LTRA is montelukast 
oral tablet (5 mg for those 6 to 14 years and 10 mg tablet for those 15 to 18 years of age) 
administered as one tablet by mouth at night.  The ICS is fluticasone propionate (100 mcg per 
inhalation, Diskus®) administered as one inhalation twice daily. A mouth-rinsing technique will be 
applied following the inhaled fluticasone propionate administration to minimize oral absorption.  
During an active LTRA treatment period, the subject will receive active LTRA and placebo ICS.  
During an active ICS treatment period, the subject will receive active ICS and placebo LTRA. At 
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each visit, the subject will be given a set of new medications.  A supply will be given sufficient for 
the time to the next visit to allow for small variations in the visit time. 
 
Timelines 
 
The CLIC trial will initiate enrollment of patients in January 2002.  It is anticipated that the last 
patient visits will occur in February 2003. 
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