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MONTELUKAST AND FLUTICASONE
PROPIONATE

To the Editor:
I read with interest the recent article by Bukstein et al.1 The
authors conclude that montelukast and fluticasone propionate
have similar outcomes in a “real-world” setting “probably as a
result of the significantly better adherence with oral monte-
lukast.” However, there are several caveats to the applicability of
these results as representative of “real-world” effectiveness, in-
cluding the dose (10 mg) of montelukast, the relevance of
adherence to improved outcomes, lack of adequate power for
infrequent events, and the fact that both groups had worsening of
symptoms at a cost of 2.2 times more for montelukast.

In their article,1 the authors state that “an adherence rate
�50% appears to be critical in improving outcomes.”2 Based
on this statement, one would expect asthma control to improve
in this “real-world” study in which the mean adherence rate was
greater than 50% for the montelukast patients. However, the
opposite effect is noted in that the mean symptom scores and
�-agonist use increased during treatment for both groups. Fur-
thermore, patients treated with montelukast filled significantly
more oral prednisone prescriptions (0.94 � 1.38) than those
treated with fluticasone (0.44 � 0.85; P � .028), and more
montelukast patients were treated with prednisone (38% vs 27%,
P � .21). These results also suggest that these patients warranted
additional controller therapy or were inappropriately diagnosed
as having mild persistent asthma at the beginning of the study.

Furthermore, the “Methods” section of the article indicates
that the dose used in the study was 10 mg/d. If this informa-
tion is correct, this amount is twice the recommended dose
(ie, 5 mg/d) for the age range studied (6–15 years). Thus, the
results would not represent an accurate evaluation of “real-
world” efficacy. Even so, this dose did not result in decreased
emergent visits compared with fluticasone and was associated
with worsening asthma symptoms.

In this study, Bukstein et al identified the daunting task of
developing a study that eliminates “unmeasured confounders
and selection bias” of retrospective observational analyses. In
their attempt to achieve this noble cause, they have designed an
open trial that is underpowered to demonstrate differences of
infrequent events and is confounded by observer bias. The first
lesson of a clinical trial design is to power a study to demonstrate
a difference in the primary outcome measure. The annual prev-
alence of an emergency department event and hospitalization in
an asthma population is approximately 8% to 20% and 2% to
4%, respectively.3 Simple calculation would have told the au-
thors that their study with 100 patients would never have dem-
onstrated a difference and that the application of statistical
methods to this comparison is inappropriate.

Open clinical trials have “real or perceived bias.” There
were more than 50% fewer fills for oral prednisone (P �
.028), suggesting greater asthma control in the fluticasone
group. Use of prednisone has been identified as a means to
reduce emergency department visits and hospitalizations. The
authors propose that the greater use of oral prednisone by 7
patients, 14% of the population taking montelukast, may have
skewed the results. However, the authors also state, “In the
Dean Health Plan, prednisone is often written for more than
one refill, and it can be prescribed based on a telephone call,
which is not considered an office visit.”1 Thus, prednisone
refills by these patients, if accomplished without an urgent
office visit or emergency department visit, could have poten-
tially also skewed the primary outcome measurement by
decreasing the number of emergent visits for montelukast.

Rather than focus on prednisone use, which may represent a
treatment failure of asthma, the authors concentrate on the
greater use of antibiotics in the inhaled corticosteroid group.
They propose antibiotic use as a measure of asthma control.
Since neither montelukast nor inhaled fluticasone has been dem-
onstrated to alter the outcomes of sinusitis or other antibiotic-
requiring illness in asthma, the cause-and-effect relationship
between the asthma therapy and antibiotic use is unclear. The
suggestion that montelukast’s effect on allergic rhinitis led to
lower antibiotic use may in fact demonstrate inappropriate an-
tibiotic prescribing rather than the failure of fluticasone therapy.

The authors also neglected to report the cost of therapy.
Asthma therapy with montelukast costs $382 (2.2-fold
greater than fluticasone propionate) more per patient per year
due to the greater average wholesale price of the medication
and the greater compliance. This greater expenditure of re-
sources was associated with no change in exacerbations but
rather with an increase in symptoms and rescue medications.

Unfortunately, this study demonstrates that uncontrolled
trials have significant limitations and real or perceived biases of
investigators are sometimes difficult to overlook. These limita-
tions can affect the ability to generalize the results to the patients
who the physician may see in a true real-world setting.

ROBERT NATHAN, MD
Colorado Springs, Colorado
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Response:
As with any study, there are a number of critical points and
limitations to understand, evaluate, and consider when draw-
ing conclusions and generalizing the results of any observa-
tional data. Many of the points outlined by Dr. Nathan are
critical ones to evaluate, because they represent elements of
an accurate picture of what can be learned from observational
studies. However, a close examination of the “Discussion”
section of our article,1 as well as a closer evaluation of the
methods applied, would reveal that these have been, for the
most part, preemptively addressed.

The “relevance of adherence to improved outcomes” seems
clear in light of the enormous volume of literature that di-
rectly links adherence to therapy with improved outcomes.
Perhaps the most elegant demonstration of this concept was
completed by Suissa and Ernst2 in which they unequivocally
demonstrated that increased compliance with inhaled corti-
costeroid therapy led to decreased rates of death from asthma
and, more recently, hospitalization rates.

Regarding prednisone fill rates, as clearly outlined in both
the “Results” and “Discussion” sections, in a small pilot
study such as this one, a few subjects who do disproportion-
ately better or worse with any given therapy can misrepresent
the overall mean data. Because this is an important confound-
ing factor to appropriate data analysis, we included both the
data represented as “group means” and “percent of any” to
provide the most accurate picture possible. Our study in fact
took deliberate care to clearly point out and address this
problem. There was a difference noted in group mean pred-
nisone fills for montelukast vs fluticasone (P � .028), which,
as discussed, was due to a few patients skewing the mean in
“group means” representation. However, when prednisone
fills were expressed as “percent of any,” there was no differ-
ence noted between therapies.

It is fundamentally incorrect to say that as per the Dean
protocol “prednisone refills by these patients, if accomplished
without an urgent office visit or emergency department visit,
could have potentially skewed the primary outcome measure-
ment by decreasing the number of emergent visits for mon-
telukast.” This contradicts the fundamental premise of statis-
tical design. This was a randomized study, and as such the
assumption is that any skewed measure of any outcome
would be equally distributed between both groups.

Dr. Nathan then states, “These results suggest that these
patients warranted additional controller therapy or were in-
appropriately diagnosed as having mild persistent asthma at
the beginning of the study.” This is precisely one of the key
findings of real-world trials that we aim to uncover. Unfor-
tunately, in the real world, patients’ conditions are incorrectly
diagnosed in terms of their severity or their disease may
progress over time. Even more importantly, some patients
with mild disease do well with monotherapy, whereas others
may have their conditions substantially controlled with com-
bination therapy. The variability of disease and limitations of
the current categorizations are critical issues to address and

understand. This is not limited to any one group of patients
(as suggested here, since patients’ conditions were diagnosed
before the patients were randomized, and both groups of
patients demonstrated an increase in �-agonist use) but rather
a finding from real-world trials that allows us as a specialty
community to shed light on these issues and ensure appro-
priate education continues on accurate diagnosis and close
monitoring of the disease over time.

The dose of montelukast reported1 was inadvertently pub-
lished erroneously, and a correction was sent to the Annals on
June 10, 2003.3 The dose of montelukast used was consistent
with standard institutional review board approval, with each
patient receiving the recommended dose of montelukast con-
sistent with their age per the Food and Dr.ug Administration–
approved packet insert.

Regarding the issue of appropriate powering, the primary
outcome measured was an acute attack that required emergent
care defined as any exacerbation-specific event that may lead
to a visit, including acute care office visits and emergency
department visits. The annual prevalences of emergency de-
partment visits and hospitalizations in an asthma population
listed by Dr. Nathan as 8% to 20% and 2% to 4%, respec-
tively, would in fact be underpowered to detect a change in
approximately 100 patients. However, as discussed in the
“Methods” section, our definition of an emergency visit in
this population included both acute care office visits and
emergency department visits, which in the Dean Health Plan
population of patients with mild asthma is approximately
29%, and as such the study is significantly powered to detect
emergent care utilization.

Dr. Nathan’s most confusing comment lists “investigator
bias” as an issue needing to be considered but provides no
specific examples in support of his claim. Again, a careful
review of the study would reveal that there is no opportunity
for investigator bias, because patients were seen by a special-
ist at the time of randomization; however, “During the sub-
sequent observation period, the subject’s medical manage-
ment was identical to that provided to similar patients in the
same managed care organization; specifically, no additional
follow-up contacts were initiated by either the study physi-
cian or any other health care professional.” Most patients,
consistent with typical practice, were followed up by their
primary care physician (including administration of the
Asthma Therapy Assessment Questionnaire), and data were
collected via medical record analysis of identified patients
when they used health care services. In other words, there
was no physician analysis incorporated into the primary end
point. This is one of the strengths of randomized, observa-
tional trials, and a clear understanding of the methods behind
this trial would negate most concerns of investigator bias.

We do not lend weight to antibiotic use over prednisone
fills as a better marker of asthma control; however, antibiotic
use represents an important marker not only in overall allergic
disease cost but also as a surrogate to asthma control in the real
world. The link between asthma, allergic rhinitis, sinusitis, and
otitis media (possible sources of antibiotic utilization) is now
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better understood, and it is important to look at a broad picture
of the impact of therapy on all associated costs. Because these
antibiotics can affect asthma control, it is important to look at
overall asthma costs in the context of dollars spent on antibiotics
(among many other things). From this perspective, we are con-
firming previous reports that montelukast has an antibiotic-
sparing effect, possibly due to its systemic effects on target
organs; however, the assumption that this is “because of a failure
of fluticasone” was not drawn.

In summary, we have agreed that there are many strengths
and limitations of any type of clinical trial.4 Because random-
ized controlled trials have significant limitations, observa-
tional studies possess equal but different limitations. This
study attempts to improve on some of the limitations of
observational studies by randomizing patients before the ob-
servational period and clearly defining the patient group. We
are very conscious of the limitations of this type of trial
design and have attempted to address nearly all of the issues
outlined by Dr. Nathan in our article.

Dr. Nathan’s comments seem clearly designed to focus on
a small piece of this picture, therapy selection in favor of
fluticasone. Although therapy selection is critical, and the
results here suggest that in the real world fluticasone and
montelukast provide similar efficacies, in this group of mild
asthmatic children there is a bigger picture to be seen for
practitioners, which I believe can serve to elevate our spe-
cialty and the care we provide to patients. This bigger picture
includes the strengths and limitations of all trial designs and
a demand for numerous trial design types, the serious effect
of compliance on outcomes, misclassification of patient se-
verity, the inability of peak expiratory flow rate to lead
patients to comply with their asthma action plan (almost no
montelukast patients filled their as-needed fluticasone pre-
scriptions as ordered), the impact of asthma on other allergic
diseases and vice versa, and understanding the variability of
disease regardless of severity classification. It is hoped that a
focus on all of these topics can provide value to practitioners
and ultimately the patients we serve.

DON A. BUKSTEIN, MD
Dean Medical Center
Madison, Wisconsin
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LEVALBUTEROL

To the Editor:
The review article in the June 2003 issue of the Annals by Dr.
Berger concludes, “Levalbuterol . . . offers a safe, well tolerated,
and efficacious bronchodilator.” That is unquestionably an ac-
curate statement. However, Dr. Berger also states, “Levalbuterol
should be considered as first-line therapy in situations in which
a short-acting �-agonist is warranted.” That latter statement
can be equally applied to albuterol (salbutamol), pirbuterol,
terbutaline, or levalbuterol (R-albuterol, R-salbutamol). Since
levalbuterol nebulizer solution costs about 3 times as much as
albuterol nebulizer solution (drugstore.com) and more than
10 times as much as a therapeutically equivalent dose of
albuterol from a metered-dose inhaler, Dr. Berger’s conclu-
sion regarding the pharmacoeconomic benefit of levalbuterol
is not supported by an objective examination of the data.
Despite intriguing preclinical data, S-albuterol, whether ad-
ministered alone or with R-albuterol as the racemate, has
been associated with no detrimental effect in clinical stud-
ies.1–3 The references used to support therapeutic advantage
of the single enantiomer, levalbuterol, in the acute care set-
ting (Dr. Berger’s references 43, 56, 57, and 61) are abstracts
that are not available as peer-reviewed publications, and his
reference 60 claiming cost saving was based on a comparison
of different patient mixes of asthma and chronic obstructive
pulmonary disease during 2 different 6-month periods in
which different treatment protocols for the racemic albuterol
and levalbuterol were used.

Inhaled bronchodilators are used most commonly and ap-
propriately in ambulatory patients for relief of acute symp-
toms on an occasional basis. When used for this purpose,
racemic albuterol is not associated with clinically important
adverse effects. Patients who require frequent use should
receive additional treatment, either a course of an oral corti-
costeroid if symptoms are acute or an inhaled corticosteroid
if symptoms are persistent. Scheduled daily use of albuterol
(either as the single enantiomer or the racemate), as was done
in the clinical studies of levalbuterol for ambulatory patients,
has no clinical indication.4 If levalbuterol has potential for
advantage over albuterol when higher doses than those stud-
ied are used, as may occur for patients in the emergency
department or hospital, this needs to be established with
further study using appropriate methods. However, there ap-
pears to be no compelling reason to use levalbuterol for
ambulatory patients rather than any other preservative-free
albuterol aerosol. The albuterol metered-dose inhaler is the
most economical formulation; it matches the efficacy of
nebulizer administration and when used with a valved hold-
ing chamber can be administered effectively even to young
children.5

MILES WEINBERGER, MD
Pediatric Allergy and Pulmonary Division
University of Iowa College of Medicine
Iowa City, Iowa
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LESLIE HENDELES, PharmD
Department of Pharmacy and Pediatrics
University of Florida Colleges of

Pharmacy and Medicine
Gainesville, Florida
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Response:
The opinions expressed by Drs. Weinberger and Hendeles
appear to be based on a misunderstanding of the purposes of
the studies and a misinterpretation of the useful data they
provide.1 They state, “Scheduled daily use of albuterol (either
as the single enantiomer or the racemate), as was done in the
clinical studies of levalbuterol for ambulatory patients, has no
clinical indication.” I would respond that the original regu-
latory studies with racemic albuterol, required for Food and
Drug Administration approval, were conducted in the same
manner. In fact, use of racemic albuterol as rescue medication
only (vs scheduled therapy) is not supported by its label, but
that is clearly the way it is currently being used by physicians
who follow widely accepted guidelines for the treatment of
patients with asthma.

Our first concern is always for our patients’ well-being, and
we are all dedicated to providing the best medication for their
treatment, particularly for those with severe disease who tend to
be the most difficult to control. It is also necessary that, as
physicians, we listen to the concerns of our patients about their
asthma and the treatment that they are receiving. Providing them
with reasonable choices regarding their therapy is critical to a
successful outcome. Prescribing physicians can no longer main-
tain the outdated perspective that the physician is always right
about what is best for patients. Unmistakably, our patients are
telling us otherwise. They frequently avoid their medications if
side effects are a problem.

There are now 3 studies that have evaluated patients’
preference for levalbuterol compared with racemic albu-

terol.2–4 All have been presented as abstracts at major asthma
and allergy meetings and are currently in the process of being
written for publication (personal communications). All show
that patients prefer levalbuterol over racemic albuterol, and
many patients claim better efficacy and fewer side effects as
their reason for this preference. Many patients state that they
do not want to use racemic albuterol after trying levalbuterol.

Side effects do matter to patients. White and Sander5

showed that approximately one third of adults and one fourth
of children are bothered by side effects to the point that they
reduce or skip doses of racemic albuterol to avoid these side
effects. However, studies show that reducing the dose of
racemic albuterol does not provide the same improvements in
bronchodilation as lower doses of levalbuterol (0.31 mg in
children or 0.63 mg in adults).6,7 Advising our patients to use
a decreased dose of racemic albuterol, in an attempt to reduce
or alleviate �-mediated side effects, may, in fact, be putting
them at risk for a worse exacerbation. Without a doubt, better
acceptance of a drug leads to better compliance with its use.

Although it is true that all inhaled, short-acting �-agonists
are considered first-line therapy for treatment of acute symp-
toms, our clinical experience has taught us that their thera-
peutic profiles differ and, overall, clinicians have chosen to
prescribe one (racemic albuterol) over the others. Just as we
have seen with inhaled corticosteroids, antihypertensives,
antiulcer drugs, and many other classes of drugs, improve-
ments are made over time. Clearly, the newer inhaled corti-
costeroids offer advantages to patients in better efficacy,
safety, and convenience. Similarly, levalbuterol provides ad-
vantages to patients in efficacy, side effects (at lower doses),
and the convenience of fewer doses.

Furthermore, the purpose of the study by investigators
Truitt et al8 (reference 60 in my review) was to objectively
examine real-world use of racemic albuterol vs levalbuterol.
They performed a retrospective comparison of the outcomes
that resulted from the way these 2 drugs are used clinically
(ie, racemic albuterol, 2.5 mg once every 4 hours, compared
with levalbuterol, 1.25 mg once every 8 hours). Their find-
ings showed that levalbuterol could be given on a less fre-
quent basis without increasing the need for as needed (PRN)
rescue therapy. Patients who received racemic albuterol more
frequently required the same number of PRN rescue treat-
ments, demonstrating that levalbuterol provided better con-
trol of their symptoms.

Further studies with levalbuterol, (S)-albuterol, and race-
mic albuterol are currently being conducted. Clearly, this
ongoing research represents a significant increase over the
amount of work that was previously performed in this field at
the time racemic albuterol was introduced to the market and
will certainly continue to add to our knowledge of this im-
portant therapeutic area of asthma management.

WILLIAM E. BERGER, MD
Mission Viejo Medical Center
Mission Viejo, California
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TOLERABILITY OF CYCLOOXYGENASE 2
INHIBITORS AND THE ADVISABILITY OF ORAL
CHALLENGE

To the Editor:
Urticaria and angioedema commonly occur after taking non-
steroidal anti-inflammatory drugs (NSAIDs). It is believed
that inhibition of cyclooxygenase 1 (COX-1) is the main
determinant of such hypersensitivity. Therefore, anti-inflam-
matory drugs with highly selective COX-2 inhibition propri-
eties, such as celecoxib and rofecoxib, are preferred in pa-
tients with NSAID sensitivity.1 Herein, we describe a patient
who presented with hypersensitivity to several NSAIDs, as
well as to celecoxib, although he uneventfully tolerated mefe-
namic acid and rofecoxib.

A 28-year-old man sought treatment at an allergy clinic
because of several episodes of generalized urticaria after
ingestion of diclofenac, acetylsalicylic acid, and paracetamol.
He had no family or personal history of atopy or chronic
urticaria.

After written consent was obtained from the patient, a
single-blind, placebo-controlled challenge with paracetamol
was performed. Initially, a full-day placebo challenge gave a
negative result. One week later, a grade dose challenge with
paracetamol gave a positive result: generalized urticaria ap-
peared 20 minutes after a 125-mg, oral dose.

Ten days afterward, a single-blind oral challenge test to
celecoxib was performed (20, 200, and 200 mg), and gener-

alized urticaria appeared again approximately 20 minutes
after the first dose of 200 mg. Ten more days later, a new
single-blind oral challenge test to rofecoxib (6.25, 25, and 25
mg) was performed with good tolerance. Although the patient
was warned to use no NSAIDs in the future, he decided to
take mefenamic acid, 250 mg twice daily for several days,
because of headache, with good tolerance.

Adverse reactions to NSAIDs are frequent, and the need to
find a safe anti-inflammatory drug for affected patients is a
common problem in clinical practice. The recently developed
COX-2 inhibitors are generally considered safe in patients
with NSAID-related urticaria and angioedema.2

Rofecoxib inhibition of COX-1 is minimal, whereas
etodolac, meloxicam, and nimesulide are in the same range of
celecoxib.3 The partial COX-1 inhibition that celecoxib
seems to produce might explain the development of urticaria
after the oral challenge in the described patient.3,4 On the
other hand, no explanation was found for the patient’s toler-
ance of mefenamic acid, a potent COX-1 inhibitor. However,
patients have been described who tolerate some NSAIDs,
such as mefenamic acid or piroxicam, but not others, such as
diclofenac, acetylsalicylic acid, and paracetamol.5

This case suggests that COX-2 inhibitors might not be as
safe as generally considered. In our opinion, cautious oral
challenge is still invaluable to evaluate the tolerance of anti-
inflammatory drugs in patients with NSAID hypersensitivity.

MIGUEL RODRı́GUEZ, MD
ERNESTO ENRIQUE, PhD
JOSÉ V. CASTELLÓ, MD
JOSÉ A. DE MATEO, MD
BERNARDINO ROCA, PhD
TAMIM MALEK, MD
Allergy Division
Department of Medicine
Hospital General de Castellón
Castellón, Spain
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