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ABSTRACT

Many asthmatics also have allergic rhinitis. The
important link between upper and lower airway dis-
ease seems to be through a common pathology
which affects similar epithelial structures, and the
inflammatory process is the common factor where
upper and lower airway diseases coexist.
Inadequately controlled allergic rhinitis in asthmatic
patients can contribute towards increased asthma
exacerbations and poorer symptom control, which
may increase medical resource use. Prompt and
effective treatment of nasal disease with an anti-
inflammatory therapy can have a marked beneficial
effect. Recently there has been renewed interest in
the value of the leukotriene receptor antagonists in
the systemic management of these two closely
linked diseases. Among children with asthma and
concomitant allergic rhinitis, initiating montelukast
compared with initiating inhaled steroids (for asth-
ma) in usual practice resulted in lower costs of asth-
ma 'rescue and acute' medications and lower costs
of (anti)allergy medications. Appropriate therapy of
one or both conditions may alter the natural course
of the overall inflammatory airway disease, and
would almost certainly impact on patients' quality of
life as well as the treatment costs.

Both asthma and allergic rhinitis (AR) are defined as
inflammatory conditions,’? and share common trigger
factors (including allergens). An estimated 58-78% of
asthmatics also have AR.** Some authors have noted
that the vast majority of asthmatics have upper airway
disease.®® AR occurs in between 4.5% and 38.3% of
the general population.”® Asthma occurs in up to 38%
of individuals with AR.? A recent International Study of
Asthma and Allergy in Children (ISAAC) investigated
the complex of asthma, AR and eczema, and found
that both asthma and AR are common in South
Africa.”® Many surveys have documented a rising
prevalence of both these conditions."""®

What then is the causal or mechanistic link between
upper and lower airway diseases in these conditions?
The important link seems to be through a common
pathology which affects similar epithelial structures,
and the inflammatory process is the common factor
where upper and lower airway diseases coexist. The
so-called sino- or nasal-bronchial reflex has been called
into question by Bardin et al.'® In an isotope scanning
study, they failed to document any upper airway fluid
passing down into the lower airway. It has also been
postulated that rhinitis or nasal blockage and subse-
quent mouth breathing may contribute to greater
inhalation of poorly humidified air as well as allergens
and irritants."’
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Evidence for this coexisting disease theory comes from
pathological, clinical, pharmacological and chal-
lenge/provocative studies.’® AR and asthma share a
common immunopathology,'®% including similar cellu-
lar, cytokine, mediator and phasic responses. One of
these mediator groups are the cysteinyl leukotrienes
(CysLts). Cyslts are lipid mediators synthesised from
arachidonic acid, a normal constituent of the phospho-
lipid bilayer present in many biological membranes, par-
ticularly the mast cell, eosinophils, basophils and
macrophages. There are two distinct classes but the
leukotrienes (LTs) LTC,, LTD,, and LTE, are the most
important in asthma. Activation of cytosolic phospholi-
pase A2 liberates arachidonic acid from the membrane
phospholipid. Arachidonic acid interacts with 5-lipoxy-
genase activating protein (FLAP) and the enzyme 5-
lipoxygenase (5-LO) to form BHETE and ultimately
unstable LTA,. This is converted to LTB4, chemo-attrac-
tant for neutrophils, and via LTC, synthases to LTC,,
LTD, and LTE,.

These LTs have numerous actions that contribute to
allergy biology. They augment the pathophysiological
effects on the allergic airway produced by polarisation
of the immune response derived from the production
of T-helper 2 (Th,) lymphocytes and subsequent activa-
tion of mast cells, eosinophils and macrophages to pro-
duce the interleukins (ILs), IL-3, IL-4, IL-5, IL-13 and pro-
inflammatory cytokines, tumour necrosis factor alpha
(TNF-a), granulocyte macrophage colony-stimulating
factor (GM-CSF), eotaxin, and endothelium-transform-
ing growth factor beta (TGF-B). Thus on activation,
epithelial cells, mast cells, eosinophils, neutrophils,
macrophages and fibroblasts release a wide range of
inflammatory mediators with further amplification of
CyslLt leading to exaggeration of inflammation and
remodelling of lower airways.

In addition it has been shown that nasal mucosal
inflammation exists in asthma regardless of the pres-
ence of AR in many subjects.?' Bronchial allergen chal-
lenge has also been shown to increase eosinophil pres-
ence in nasal tissue.?? Lastly, the association between
upper and lower airway disease can be found in the
response to therapy. Welsh et al?® documented
improvement in asthma symptoms in patients with
both AR and asthma treated only with topical nasal
steroids during the ragweed pollen season. Topical
nasal therapy does not enter the lung, and direct thera-
peutic effect is limited to the upper airway; conse-
quently this pulmonary effect must either be through a
neural mechanism or, more likely, by modification of
the generalised inflammatory cytokine response.
Similar studies have shown improvements in lung
function parameters from nasal therapy.?*?®

AR and asthma

Inadequately controlled AR in asthmatic patients can
contribute towards increased asthma exacerbations
and poorer symptom control, which may increase med-
ical resource use. Asthma-related medical resource
use and attacks in asthmatic patients who did and did
not have concomitant AR and were adding mon-
telukast or salmeterol to baseline treatment with
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inhaled fluticasone, were assessed.”® A post hoc
resource use analysis of a 52-week, double-blind multi-
centre clinical trial (IMPACT: IMProving Asthma Control
Trial) including 1 490 adults with chronic asthma, aged
15-72 years, with FEV; 50-90% of predicted and 12%
increase in FEV, after salbutamol administration, treat-
ed with either montelukast 10 mg daily or salmeterol
50 mg twice daily in addition to fluticasone 200 mg,
was undertaken. Asthma-related medical resource use
included medical visits (defined as either an unsched-
uled visit (to a general practitioner, a specialist or a
nonmedical provider) or a specialist visit), emergency
room visits and hospitalisations during follow-up.
Asthma attacks were defined as the worsening of asth-
ma requiring unscheduled visit, emergency visit, hospi-
talisation or oral/intravenous/intramuscular cortico-
steroids. A self-reported history of concomitant AR
was identified in 60% of the patients (N = 5 893).
Univariate analysis suggests that significantly more
patients with concomitant AR experienced emergency
room visits (3.6% vs 1.7%, P50.029) and asthma
attacks (21.3% vs 17.1%, P50.046). Multivariate analy-
sis adjusting for treatment group, age and baseline
asthma severity confirmed these results since the
presence of concomitant AR in patients with asthma
increases the likelihood of emergency room visit (odds
ratio (OR) 52.35, 95% confidence interval (Cl) 51.12-
4.80) and asthma attack (OR 51.35, 95% CI 51.03-
1.77). Patients with asthma alone compared with
patients with both conditions did not differ in terms of
unscheduled or specialist visits and hospitalisations.
Presence of self-reported concomitant AR in patients
with asthma resulted in a higher rate of asthma attacks
and more emergency room visits compared with asth-
ma patients without concomitant AR.

The studies listed confirm suspicions held by doctors
for many years, that upper and lower airway diseases
are linked by inflammation, and this link between
chronic rhinitis and asthma should be sought in
patients presenting with one disease and certainly in
patients with difficult asthma. Uncontrolled AR can
lead to worsening of coexisting asthma. Prompt and
effective treatment of nasal disease with an anti-
inflammatory therapy can have a marked beneficial
effect. Appropriate therapy of one or both conditions
may alter the natural course of the overall inflammato-
ry airway disease, and would almost certainly impact
on patients’ quality of life as well as the treatment
costs.

Leukotriene receptor antagonist
(LTRA) therapy

Recently there has been renewed interest in

the daily rhinitis symptoms score, compared with
placebo: the difference in mean change from baseline
between montelukast and placebo [with 95% ClI;
p value] was -0.12 [-0.18, -0.06; p < 0.001]. Similar
improvements were seen in the main components of
the primary endpoint, the daytime nasal symptoms
score (-0.14 [-0.21, -0.07; p £ 0.001]) and the night-time
symptoms score (-0.10 [-0.16,-0.04; p < 0.001]).
Significant improvements were also seen in the Global
Evaluations of Allergic Rhinitis by Patient (p < 0.001)
and by Physician (p < 0.001), and rhinitis quality of life
questionnaire (RQLQ) overall score (p = 0.002).

In order to determine the effectiveness of montelukast
treatment in improving the control of asthma symp-
toms during the allergy season in patients with active
asthma and seasonal aero-allergen sensitivity, adults
with a history of chronic asthma who are also sympto-
matic during the allergy season and with skin test sen-
sitivity to seasonal aero-allergens were enrolled in a
randomised, parallel-group, multicentre study with a
1-week, single-blind, placebo run-in period followed by
3 weeks of double-blind treatment during the spring of
2004.% After the run-in period, eligible patients were
randomly assigned to receive either oral montelukast
(10 mg) or placebo. Daytime and night-time asthma
symptom scores, beta,-agonist use, and morning and
evening peak expiratory flow rates were recorded daily
using an electronic diary. The primary endpoint was
mean change from baseline to week 3 in the daytime
asthma symptom score. Of 455 randomised patients,
433 completed the study. Compared with placebo,
treatment with montelukast resulted in a significant
improvement from baseline in the daytime asthma
symptom score (0.54 vs 0.34; p = 0.002) and in beta,-
agonist use, night-time symptoms, and peak expiratory
flow rates. Few patients in the montelukast and place-
bo groups discontinued study participation because of
asthma (1.3% and 3.0%, respectively). In patients with
chronic asthma and seasonal aero-allergen sensitivity,
montelukast treatment provided significant asthma
control during the allergy season compared with place-
bo.

In a further study to evaluate the effect of asthma-con-
troller initiation, either montelukast or inhaled corticos-
teroids (ICS), on asthma rescue/acute and anti-allergy
medication costs among children with asthma and con-
comitant AR treated in usual practice, a retrospective
cohort study (1 236 of the 3 217 children were
matched to ICS and montelukast groups) was con-
ducted.? Results are shown in Table .

the value of the LTRAs in the Systemlc man- Table I. Medco Study: Post-pre cost differences (US$ per child/per
agement of these two closely linked dis- . o L

eases. In a study of patients with seasonal month) of all studied medications (unadjusted) .

AR in addition to asthma, there was statisti- :\fv°:‘t:1'g;‘a‘°’t I(?VS— 618) p value
cally significant improvement in both asthma = =

and AR symptom scores after 2 weeks of | Combined cost ($) 5.65 12.08 0.0003
montelukast use (10 mg daily).?” This was a Rescue/acute medications: 0.94 3.82 0.0026
randomised,.multicentre study of paft{erjts Short-acting B-agonists 1.79 334 0.008
(N = 831) with seasonal allergen sensitivity, N

active symptoms of seasonal AR, and active Antibiotics —0.65 =0.51 0.096
asthma. After a 3-5-day single-blind placebo Oral corticosteroids -0.20 -0.04 0.068
run-in period, patients received either mon- (Anti)allergy medications: 5.29 10.06 <0.001
telukast 10 mg or placebo during a 2-week Antihistarines 444 743 0.0037
double-blind treatment period. The primary ) ' ' ’
endpoint was the daily rhinitis symptoms Nasal steroids 0.85 263 <0.0001
score, defined as the average of the daytime Other respiratory medications”  0.68 -1.79 0.0458
nasal symptoms and the night-time symp-

toms scores, as self-rated by patients in daily *Inhaled corticosteroids

diaries. Montelukast significantly reduced "Xanthines, mast cell stabilisers, anti-leukotrienes other than montelukast
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Among children with asthma and concomitant AR, ini-
tiating montelukast compared with initiating ICS in
usual practice resulted in the following:

1. Lower costs of asthma ‘rescue and acute’ medica-
tions:

e Significantly smaller increase in costs of SABA:
m SABA costs greater by 87% in ICS group
e Decrease in costs of antibiotics
e Decrease in costs of oral corticosteroids
2. Lower costs of (anti)allergy medications:
e Significantly smaller increase in costs of:
= Prescription antihistamines: Costs greater by
67% in ICS group.
m Nasal steroids: Costs greater by 209% in ICS
group.
3. Cost of other respiratory medications decreased in
both groups.

Conclusion

Asthma and AR are common diseases and where they
occur together there is now evidence that the use of
montelukast will alleviate symptoms of both diseases.
In addition this is a cost-saving exercise which makes
this form of therapy truly cost-effective.
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