Editorial

Leukotriene modifiers: What is their
position in asthma therapy?

Leukotrienes have been recognized as potent media-
tors of inflammation released by a number of cells
involved in the inflammatory response to an allergic
stimulus, namely mast cells, basophils, eosinophils, neu-
trophils, and macrophages, al present in the airways of
patients with asthma. They are produced by the 5-lipoxy-
genase pathway of arachidonic acid metabolism and
mediate bronchoconstriction and inflammatory changes
important in the pathophysiology of asthma, such as the
permeability of the microvasculature, mucus secretion,
neutrophil recruitment, and airway edema.l

In 1996, 2 medications in the leukotriene modifier
class were approved for usein the treatment of asthmain
the United States: zileuton, a 5-lipoxygenase enzyme
inhibitor, and zafirlukast, a specific LTD, receptor antag-
onist. Another LTD, antagonist, montelukast, has recent-
ly been approved by the Food and Drug Administration.
One of the advantages of montelukast over the previous
2 medicationsin this class is that studies were conducted
in children as young as 6 years of age and are presently
being conducted in children with asthma as young as 2
years of age. This has implications for the treatment of
asthma in young children. In general, the medications in
this class have the following properties in subjects with
mild-to-moderate persistent asthmaz5: (1) immediate
bronchodilator effect as demonstrated by improvement in
FEV, by 10% to 15% over baseline, (2) reduction of as
needed bronchodilator use by approximately 33% per
day, (3) improvement in FEV, over time with chronic
administration by approximately 10%, (4) reduction in
nocturnal symptoms, (5) reduction in acute exacerbations
requiring rescue medication, (6) ability to reduce inhaled
glucocorticoid dose, (7) additive effect to inhaled gluco-
corticoid therapy, (8) additive effect to inhaled [3-agonist
effect, (9) reduced cellular inflammatory response to an
inhaled allergen challenge in allergen-sensitized patients,
(10) reduction in blood eosinophil count demonstrated
for zileuton and montel ukast suggesting areduced chron-
ic inflammatory response, (11) improved exercise toler-
ance demonstrated with single-dose (zafirlukast) and
chronic therapy (montelukast), (12) efficacy in blocking
aspirin-induced pulmonary response in aspirin-sensitive
patients, and (13) no indication of tolerance or tachyphy-
laxis to the medication with chronic administration.

JAllergy Clin Immunol 1998;102:170-2.
Copyright © 1998 by Mosby, Inc.
0091-6749/98 $5.00 + 0 1/1/92103

170

Thereport by Hamilton et al® in thisissue of The Jour-
nal indicates that pranlukast, another in a series of
leukotriene receptor antagonists, can attenuate allergen-
induced early- and late-phase pulmonary responses. Of
particular interest, the increase in airways hyperrespon-
siveness measured after 24 hours that occurs after an
alergen challenge was a so attenuated. The investigators
conclude that this observation adds further support for an
important role for the cysteinyl leukotrienes in mediating
alergen-induced asthmatic responses. Several studies
have shown that pranlukast can alter airways hyperre-
sponsiveness over time when administered on a regular
basis.”8 Another interesting study with pranlukast con-
ducted by Tamaoki et al® demonstrated that pranlukast
prevented a breakdown in symptom control and pul-
monary function, as well as an increase in serum
eosinophilic cationic protein and exhaled nitric oxide
when the dose of inhaled beclomethasone dipropionate
was reduced by one half in patients with moderate per-
sistent asthma. Although attenuation of the early- and
late-phase response to an allergen challenge in allergen-
sensitive patients has been demonstrated with several
other leukotriene modifiers, there is only one study, the
study conducted with zafirlukast, that shows an effect on
the attenuation of increased airways hyperresponsiveness
after alergen challenge in alergen-sensitive subjects.10
This was measured only 6 hours after the allergen chal-
lenge. The available studies with pranlukast support a
potential antiinflammatory effect of this medication and
perhaps some unique properties of pranlukast as com-
pared with the other leukotriene modifiers. Thereforeitis
important to obtain similar information on the other
available leukotriene modifiers. Until then, the results
obtained with pranlukast can not be extended to these
other leukotriene modifiers.

PRESENT STATUS OF ASTHMA THERAPY

Recent guidelines for the diagnosis and treatment of
asthma highlight inhaled glucocorticoids as the corner-
stone of asthma therapy and the preferred long-term con-
troller medication for asthma management.11 It is appar-
ent that inhaled glucocorticoids are effective in control-
ling asthma symptoms and reducing the intensity of the
inflammatory response. This effect lasts only as long as
the treatment continues. Thereis no known treatment that
can induce alasting remission in the disease. Understand-
ing the onset and progression of the inflammation, as well
as its persistence, could provide insight into defining
appropriate strategies for treatment depending on the



J ALLERGY CLIN IMMUNOL
VOLUME 102, NUMBER 2

stage of the disease. For example, it has been suggested
that early recognition of the onset of asthma and early
intervention with inhaled glucocorticoids could prevent
irreversible changes in pulmonary function.12 Alterna-
tives to inhaled glucocorticoids identified in recent guide-
lines include cromolyn, nedocromil, theophylline, and the
leukotriene modifiers (specifically zileuton or zafir-
lukast).11 No studies show that these medications have an
effect on reducing airway inflammation that is compara-
ble with that of inhaled glucocorticoids.

There are practical clinical and patient problems that
affect the success of asthma management in individual
patients. Limited application of pulmonary function test-
ing, poor adherence to prolonged treatment programs,
cost of medical care, accessto medical care, poor asthma
knowledge of caretakers in day care and school pro-
grams, inability to monitor inflammation and gauge
treatment based on measures of inflammation, and the
complexity of the many forms of treatment administra-
tion and dosing schedules are a few of these problems.
We have no practical measure of airways inflammation
for clinical application and therefore we must rely on
symptoms and pulmonary function to guide therapy.
Some medications, described as controllers, relieve and
even prevent symptoms and also improve pulmonary
function, but do not prevent or resolve airways inflam-
mation (eg, long-acting [3-agonists).

The leukotriene modifiers offer a potential advantage
of ease of administration as compared with the need for
careful administration of inhaled medications. Unlike
theophylline, the leukotriene modifiers do not have anar-
row margin of safety. The newest leukotriene modifier,
montelukast, can be administered once daily, has no
reported drug interactions, and to date has a good safety
profile even in children as young as 6 years of age.5

POTENTIAL APPLICATIONS OF
LEUKOTRIENE MODIFIERS IN ASTHMA
THERAPY

This is an interesting new class of medications that
have the benefits of oral administration. Potentia appli-
cations of these medications include the following:

1. They are an aternative to inhaled glucocorticoid
therapy in patients with mild persistent asthma who
are unable to take inhaled medication, and they offer
the convenience of oral administration. It is not clear
whether they could prevent potential irreversible
changes caused by inflammation associated with asth-
ma, but it is not clear whether any medication, other
than inhaled glucocorticoids,12 could be helpful in
alleviating this component of asthma pathogenesis.

2. As a supplement to inhaled controller medications

they can reduce the need for high-dose inhaled gluco-

corticoid therapy.

3. They are medications with a different mechanism of

action that could have an additive effect with other med-

ications in improving the overall response to treatment.

4. They could be a potential benefit in the manage-

ment of asthma patients with aspirin sensitivity.

Editorial 171

5. They could allow an opportunity to individualize the
approach to therapy as we begin to understand the dif-
ferences in asthma pathophysiology among patients.
Perhaps some patients have a primary leukotriene-
mediated disease process.

AREAS OF NEED

Although the studies by Hamilton et al® and others’-®
suggest pranlukast may have unique antiasthma proper-
ties as compared with other leukotriene modifiers, addi-
tional comparisons are needed between the leukotriene
modifiers, as well as other long-term controller asthma
medications. Of note, there are no available broncho-
scopic studies showing a reduction in airway inflamma-
tion of persistent asthma with chronic use of the
leukotriene modifiers. Inhaled corticosteroids clearly
reduce inflammation in the airways of asthmatic
patients.13 In addition, there are no studies that show a
reduction in collagen deposition with chronic therapy
with a leukotriene modifier similar to that reported with
inhaled glucocorticoid therapy.14 Collagen deposition
has been implicated as a component of airway remodel-
ing. It would also be very useful to demonstrate that this
class of medications has an effect on other alergic disor-
ders, such as rhinitis, atopic dermatitis, conjunctivitis,
and potentially sinusitis and otitis. The latter property
would enhance the selection of aleukotriene modifier as
afirst-line, long-term controller medication as compared
with an inhaled antiasthma medication. To date, there
have been no reports of their beneficial effectsin patients
with severe persistent asthma (ie, oral steroid—sparing
effect) or improvement in clinical parameters. This does
not mean that they may not be useful in patients with
severe persistent asthma, just that studies are needed to
verify their effect in this group of patients.

Another interesting observation, first reported by
DuBuske et al,15 suggests that a proportion of patients
may not respond to leukotriene modifier therapy. Zileu-
ton was the medication evaluated in this study, and
approximately 25% of the patients evaluated in an open-
label trial failed to show significant improvement in pul-
monary function. This has raised questions of whether
there may be genetic differences that could influence
response to treatment. In et al.16 recently reported muta-
tions in the human 5-lipoxygenase gene promoter that
can modify reporter gene transcription. Further studies
are needed to determine whether genetic differences in
expression of 5-lipoxygenase influence the asthmatic
response, as well as the capacity of 5-lipoxygenase
inhibitors to alter the asthmatic response.

The report by Hamilton et al® advances our understand-
ing of this specific leukotriene modifier, pranlukast, on
influencing an important consequence of dlergen-induced
inflammation, namely bronchial hyperresponsiveness.
However, there are a number of gaps that must be filled in
our understanding of the mechanism of action of praniukast,
as well as of the other leukotriene modifiers. If airways
inflammation is a key component of asthma and it influ-
ences disease progression, then the challenge for the future
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will be to show that the leukotriene modifiers have signifi-
cant effects on reducing airway inflammation and disease
progression. This would be important in establishing the
role of leukotriene modifiers in asthma control. If thisis
accomplished, the leukotriene modifiers may become one
of the preferred long-term controller therapies for asthma.

Sanley J. Szefler, MD
Deputy Editor
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