
Their effects can now be inhibited specifically by leukotriene
receptor antagonists (Lipworth, 1999). Although they are not
currently licensed for the treatment of chronic rhinosinusitis,
randomised controlled studies have shown clinical efficacy with
leukotriene receptor antagonists (Donnelly et al., 1995; Gros-
sman et al., 1997; Shirasaki et al., 1998). Furthermore, Knapp et
al. (1990) showed that 5-lipoxygenase inhibition reduced aller-
gen induced nasal congestion and levels of leukotrienes in nasal
lavage fluid. However, these drugs have been shown to be less
efficacious than intra-nasal corticosteroids. For example in sea-
sonal allergic rhinosinusitis, zafirlukast has been shown to be
inferior to intra-nasal beclomethasone dipropionate on nasal
symptoms and biopsy (Pullerits et al., 1999), and intranasal
budesonide to be superior to montelukast in terms of peak nasal
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INTRODUCTION

Chronic rhinosinusitis is a common condition, with increasing
prevalence, occurring in up to 20% of the population (Lund-
back, 1998). Although the condition does not result in hospita-
lisation or mortality, it is distressing to patients and may result
in absenteeism from work (Blaiss, 2000). Topically delivered
intra-nasal corticosteroids are widely recognised to be the first-
line anti-inflammatory treatment for allergic chronic rhinosinu-
sitis, as reflected in guidelines (Lund, 1994). They exert their
anti-inflammatory activity in a non-selective way by affecting a
wide range of inflammatory and structural cells. 
Leukotrienes are important inflammatory mediators in the
pathogenesis of allergic and non-allergic chronic rhinosinusitis
(Bisgaard et al., 1986; Okuda et al., 1988; Naclerio et al., 1991).
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inspiratory flow, symptoms and nitric oxide (Wilson et al.,
2000).
We wished to evaluate effects of a leukotriene receptor antago-
nist (montelukast) in patients with severe, uncontrolled chronic
rhinosinusitis in a real life clinic setting. This report discusses a
series of 50 patients who attended the joint medical and surgic-
al rhinology clinic at Ninewells Hospital between October 1998
and October 1999 and were prescribed a montelukast for the
management of their chronic rhinosinusitis. Patients had been
prescribed a leukotriene receptor antagonist by either a surgeon
or physician working together. Treatment response was meas-
ured according to a validated symptom scoring system (Lund
and Kennedy, 1995) and peak nasal inspiratory flow rate which
has been shown to be comparable to rhinomanometry (Gleeson
et al., 1986; Holmstrom et al., 1990).

MATERIAL AND METHODS

Patients

The case notes of 50 consecutive patients who received leuko-
triene receptor antagonists after primary care referral for
management of their severe uncontrolled chronic rhinosinusitis
were reviewed. The data from 18 patients was not suitable for
serial analysis (before vs after) as the follow-up measurements
were incompletely documented in the notes. None of the
patients had previously been prescribed a leukotriene receptor
antagonist. Of the 32 remaining patients, 24 had been given a
diagnosis of asthma and in 22 a diagnosis of chronic rhinosinu-
sitis by their primary care doctor prior to referral. Seventeen had
a primary care diagnosis of nasal polyps. Nine patients had a pri-
or diagnosis of septal deviation and 3 patients of chronic sinu-
sitis. 
All patients underwent rigid nasendoscopy in the rhinology cli-
nic prior to commencement of the treatment. This confirmed
nasal polyposis in all 17 patients who a primary care diagnosis
and identified one extra patient with previously undiagnosed
polyps. Significant septal deviation was identified in 11 patients.
The septal deviation was considered significant if it was greater
than 50% with or without turbinate contact. Nasal discharge was
identified in 7 patients and the nasal mucosa was swollen and
oedematous in 16 patients.
Patients recorded their symptoms according to a 10 point scale
under the following headings: “facial pain”, “headache”, “nasal
blockage”, “nasal discharge”, “lack of sense of smell” and “daily
activity”. In each case 0 indicated no symptoms, or no impair-
ment of smell or quality of life; and 10 represented severe symp-
toms.
Nasal peak inspiratory flow rate (nPIFR) was measured using an
In-check™ flow meter (Clement Clarke International Ltd, Har-
low, UK). After blowing their nose, patients inspired forcefully
from residual volume to total lung capacity with their mouth
closed. All measurements were made while in the sitting posi-
tion with a good seal around a purpose built facemask. 
The forced expiratory volume in one second (FEV1), forced
mid expiratory flow rate (FEF25-75) and peak expiratory flow
rate (PEFR) were performed according to criteria of the Ameri-
can Thoracic Society (American Thoracic Society, 1987) using a

Vitalograph compact spirometer (Vitalograph Ltd, Bucking-
hamshire, UK). Forced expiratory manoeuvres were performed
from total lung capacity to residual volume. The best test value
was taken from three consistent measurements (a coefficient of
variation of less than 5% was considered acceptable). The pneu-
motachograph head was calibrated daily using a precision syrin-
ge (Vitalograph Ltd., Buckinghamshire, UK). 
The median duration of follow-up was 14 weeks with a range 6
weeks to 12 months. In all cases montelukast 10mg once daily
was used instead of zafirlukast as it is the preferred drug of its
class in our department due to its once daily dosing regimen,
and lack of pharmacokinetic interactions and unaltered food
bioavailability.

Statistical Analysis

The effect of treatment response was assessed by comparing
measurements before and after the introduction of the leuko-
triene receptor antagonist by a paired Student’s t-Test (p<0.05,
two tailed). Assessment was made regardless whether there was
a pre-existing diagnosis of asthma or not. 
An overall assessment was made of response to treatment in all
32 evaluable subjects all of whom were receiving intra-nasal cor-
ticosteroids. A subgroup analysis was then performed in 17
patients who had no change to their prescription of intra-nasal
corticosteroid, although in 7 patients there was a modification
of their histamine receptor antagonist therapy. In 4 of the 7
patients an anti-histamine had been started in the remaining 3
their anti-histamine was discontinued. A second sub-group ana-
lysis was performed on the group of 10 patients who had no
change to any medication other than the addition of a leuko-
triene receptor antagonist. Of these 10 patients, 9 patients were
not given an antihistamine and one patient was already recei-
ving this therapy. The analysis was performed using Excel 97
(Microsoft, California, USA).

RESULTS

The mean (SE) baseline characteristics for the symptoms of the
whole group of 50 patients were: facial pain 2.5 (0.4), headache
3.2 (0.5), nasal blockage 7.7 (0.4), nasal discharge 6.3 (0.5),
hyposmia 6.3 (0.6), daily activity 7.3 (0.3). The spirometry was as
follows PEF 88.1 (3.0) % predicted, FEV1 86.5 (2.6) % predicted,
FEF25-75 65.1 (3.2) % predicted, nPIFR: 103.8 (5.8) l/min, nasal
oral index 0.77 (0.04). When assessing the spirometry for
patients with a history of asthma the PEF 87.3 (3.2) % predicted,
FEV1 83.4 (4.3) % predicted FEF25-75 62.2 (3.9) % predicted; and
without asthma PEF 91.7 (3.2) % predicted FEV1 101 (4.3) %
predicted, FEF25-75 78.4 (4.3) % predicted.
The use of montelukast when combined by alterations in other
medication (usually intra-nasal corticosteroids) for chronic rhi-
nosinusitis (n=32) resulted in significant improvement in
patients experience of headache, nasal discharge & blockage,
their sense of smell and daily activity but not for facial pain
(Table 1). Subgroup analysis of patients who had not altered the
dose or type of intra-nasal corticosteroid (n=17) also showed
symptomatic improvement in their headache, nasal discharge
and blockage and their daily activity (Table 1). There were sim-
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ilar findings in patients who had no change to their medication
when seen at the clinic apart for the addition of a leukotriene
receptor antagonists (n=10) (Table 1, Figure 1).
There was no significant improvement in the spirometry or
nasal inspiratory flow rate for the group as a whole or for either
of the subgroups (Table 2). However when looking at the group
of 24 patients who were diagnosed with asthma there was a
significant (p<0.05) improvement in peak expiratory flow rate
from 86.4 (5.1) to 91.8 (4.5) % predicted. There was no improve-
ment in FEV1 or FEF25-75.

DISCUSSION

We have shown that montelukast 10mg once daily was effective
in managing patients referred with uncontrolled symptoms of
chronic rhinosinusitis including nasal blockage, nasal discharge,
headache and daily activity. Similar results were found when
only analysing those patients who had no intervention other
than the addition of montelukast. These results are in keeping
with the findings of Parnes and Chuma who found symptoma-
tic improvement in patients with sinonasal polyposis with zafir-
lukast and zileuton (Parnes and Chuma, 2000).
Leukotrienes are important inflammatory mediators involved in
the pathogenesis of chronic rhinosinusitis (Busse, 1996;
Howarth, 2000). Nasal challenge with leukotrienes have been
shown to increase nasal resistance and patients symptoms of
sneezing and nasal itch (Bisgaard et al., 1986). They are also pre-
sent in higher concentrations after nasal allergen challenge.
Numata et al. (1999) have shown that after allergen challenge
there was improvement in acoustic rhinometry measurement of
nasal volume with a leukotriene receptor antagonist (pranlu-
kast) but this was not significant with an anti-histamine (mequi-
tazine).
There is interest in patients with a triad of asthma, nasal polyps
and aspirin sensitivity. Indeed 15 of our patients had both nasal
polyps and a history of asthma, and 8 had a documented histo-

ry of aspirin sensitivity. It is recognised that these patients have
increased release of leukotrienes into nasal secretions (Picado et
al., 1992) and from peripheral leukocytes (Mewes et al., 1996);
and recently it has been shown that this is due to alternations in
leukotriene metabolism within nasal mucosal epithelium (Pica-
do et al., 1999; Kowalski et al., 2000). Furthermore, leukotriene
receptor antagonists have been shown to be beneficial in treat-
ing the nasal symptoms of these patients (Ulualp et al., 1999)

Figure 1. Mean (with standard error) scores (from 0 to 10) for facial pain,
headache, nasal blockage (blockage), nasal discharge (discharge), hypos-
mia and daily activity before (open) and after(shaded) the introduction
of leukotriene receptor antagonist therapy in the 10 patients who had no
other alteration to their medication. Astericks denotes significant
(p<0.05) difference after treatment.

Facial pain headache nasal block discharge hyposmia
Daily

activity

All patients Before            3.0
          (0.5)

           3.4
          (0.6)

7.8
(0.5)

6.5
(0.6)

6.7
(0.7)

7.5
(0.4)

32 patients After            2.1
          (0.5)

  2.0
          (0.4)

5.1
(0.6)

3.4
(0.6)

5.2
(0.7)

4.9
(0.6)

        p=0.11      p<0.005   p<0.001 p<0.001 p<0.05 p<0.001
No change to
intranasal
corticosteroid

Before   3.3
          (0.7)

  3.6
          (0.8)

7.3
(0.7)

5.1
(0.9)

6.3
(1.0)

7.5
(0.6)

17 patients After            1.9
          (0.7)

           1.8
        (0.5)

5.2
(0.8)

3.5
(0.7)

5.9
(0.9)

5.0
(0.8)

        p=0.14        p<0.05 p<0.05 p<0.05 p=0.46 p<0.005
No change to
medication

Before            2.1
          (0.9)

           2.7
          (0.9)

6.7
(1.0)

5.3
(1.1)

6.1
(1.2)

6.4
(0.7)

10 patients After 1.0
(0.7)

           1.1
          (0.5)

3.9
(0.9)

3.1
(0.9)

5.8
(1.2)

3.9
(0.9)

      p=0.39        p<0.05 p<0.05 p<0.05 p=0.75 p<0.05

Table 1. Mean (with standard error) scores (from 0 to 10) for facial pain,
headache, nasal blockage, nasal discharge, hyposmia and daily activity
before and after the introduction of leukotriene receptor antagonist the-
rapy. Data is shown for all patients, for patients who had no change to
their intra-nasal corticosteroid therapy and for patients who no altera-
tion in their therapy apart from the addition of montelukast. Signif-
icance levels for difference before and after treatment are shown
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It is interesting that our patients had sub-normal spirometry val-
ues. Even with analysing the data for patients without a history
of asthma the measure of small airways obstruction (FEF25-75)
showed only two thirds of the predicted value. In this respect it
is recognised that there is an association between upper and
lower airways inflammation (Grossman, 1997). Mechanisms of
this phenomenon include a neural reflex between upper and
lower airways (Kaufman and Wright, 1969; Kaufman et al.,
1970; Fontanari et al., 1996) and increased incidence of mouth
breathing due to nasal obstruction (Griffin et al., 1982).
There was no improvement in patients’ spirometry or nasal flow
measures. In the subgroup of patients with asthma there was
improvement in their peak expiratory flow rate but not other
spirometric measures. It is recognised that “one-off” measure-
ments or airway function are likely to be less representative of
disease control than integrated daily measures, as chronic rhi-
nosinusitis disease severity varies either spontaneously or in
response to allergen exposure and treatment. For example, in a
study comparing the effect of intranasal corticosteroid and com-
bined mediator blockage there was a significant difference with
both treatments compared to placebo with domiciliary nasal
inspiratory flow rate, but not with acoustic rhinometry or rhino-
manometry (Wilson et al., 2001). In this respect domiciliary
measures of nasal inspiratory flow have been shown to correla-
te with patients symptoms (Wilson et al., 2000). 

In conclusion, we have shown that montelukast was effective at
controlling symptoms of chronic rhinosinusitis when used
along with other chronic rhinosinusitis medication, in the
clinical setting and its addition to standard medication (intra-
nasal corticosteroids, anti-histamines) resulted in a significant
improvement of symptoms. These results are in keeping with
previous laboratory studies demonstrating clinical efficacy.
Further larger clinical studies should be performed to determi-
ne which patients will benefit most from this form of therapy, as
for example in patients with nasal polyps and associated rhino-
sinusitis.
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