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Fluticasone propionate nasal spray is more effective and has a
faster onset of action than placebo in treatment of rhinitis
medicamentosa

H. HALLEN, J. ENERDAL and P. GRAF

Department of Otorhinolaryngology, 8er Hospital, Karolinska Institute, Stockholm, Sweden

Summary

Background Controversy still exists about the treatment of rhinitis medicamentosa and
treatment has never been objectively evaluated.

Objective To study the effect of fluticasone propionate aqueous nasal spray compared to
placebo nasal spray in the treatment of rhinitis medicamentosa.

Methods A parallel randomized, double-blind study was conducted to evaluate the
treatment of rhinitis medicamentosa. Two groups containing 10 patients with rhinitis
medicamentosa in each group stopped their overuse of nasal vasoconstrictor spray
immediately and were treated with either fluticasone propionate nasal spray once daily
200ug, or placebo nasal spray for 14 days. The nasal mucosal swelling was recorded with
rhinostereometry, acoustic rhinometry and a peak inspiratory flow meter. Nasal stuffiness
was estimated on a visual analogue scale in the morning and in the evening of each day.
Results The mucosal swelling decreased after 7 and 14 days of treatment with fluticasone
propionate as well as placebo, but the reduction was significantly greater after treatment
with fluticasone propionate. The symptom scores for nasal stuffiness showed a marked
reduction during the treatment period in both groups, but there was a faster onset of
symptom reduction after treatment with fluticasone propionate.

Conclusion Fluticasone propionate is more effective and has a faster onset of action than
placebo in the treatment of rhinitis medicamentosa. An adequate treatment of these patients
consists of a combination of vasoconstrictor withdrawal and a topical corticosteroid to
alleviate the withdrawal process.
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in the physiology or the histology of the nasal mucosa are
due to the underlying nasal disorder or if the pathology is
Rhinitis medicamentosa is caused by nosedrop overusgue to the overuse of decongestants. In previous studies and
and is characterized by nasal obstruction and a loss dh clinical practice it has been found that common reasons
responsiveness to nasal decongestants. The pathophysioldgy beginning to overuse nasal decongestants include allergic
of rhinitis medicamentosa is still unknown. It is very rhinitis, vasomotor rhinitis, chronic sinusitis, pregnancy,
difficult to study the pathophysiology since there arenasal polyps or the common cold [1,2]. Even if all these
many reasons why patients begin to overuse nosedropsonditions cause nasal obstruction, it has been shown that
Therefore it is hard to determine whether pathological findingshe abuse of nasal decongestamsr se causes nasal
blockage [3,4] or aggravation of an already existing nasal
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jukhuset, S-118 83 Stockholm, Sweden. It has been suggested that rhinitis medicamentosa may be
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due to high local concentrations efadrenergic agonists special treatment, except vasoconstrictor withdrawal, is
which reduce the sensitivity of the-adrenergic receptors needed in rhinitis medicamentosa [9].

impairing the vasoconstrictor ability of the nasal mucosal

The main aim of this study was to investigate whether

vessels, in response not only to topical adrenoreceptdituticasone propionate aqueous nasal spray is more effective
agonists, but also in response to endogenous noradrenalithan the corresponding placebo aqueous nasal spray in the
It has been shown that the nasal mucosa has a reducéatment of rhinitis medicamentosa. A further aim was to
response to sympathetic nerve activation after pretreatmestudy whether withdrawal of the topical vasoconstrictors

with ana-receptor agonist [6]. Thus, a loss@fadrenergic

tone will persist so long as the patient continues to use nasal
vasoconstrictors. Regardless of the underlying nasal disease, it

is essential to stop the overuse of vasoconstrictor, so that ﬂ}\ﬁaterial and methods

nasal mucosa can recover. In clinical practice various

methods to stop the overuse have been tried. Most autho
discontinue the vasoconstrictors immediately and completely;

@tudy design

without active drug is sufficient treatment for these patients.

while others recommend vasoconstrictor withdrawal fromThe study was designed as a parallel randomized, double-
one nostril at a time [1,7]. Nocturnal sedation has alsdblind trial. Two groups with 10 patients having rhinitis

been recommended during the withdrawal process, sinceedicamentosa in each group (Table 1), stopped their
nasal obstruction at night interferes with sleep. The mosbveruse of nasal vasoconstrictor spray immediately and
commonly used and, according to some authors [8], mosivere treated with either fluticasone propionate nasal spray
effective treatment is intranasal steroids and/or systemior placebo nasal spray once daily for 14 days. Nasal
steroids. However, the different treatments have never beemucosal swelling, as measured with rhinostereometry,
evaluated in studies, and it has been suggested that razoustic rhinometry and the peak inspiratory nasal airflow

Table 1. Patient characteristics in the fluticasone group and placebo group

Allergy Time of use Reason for
Patients Age test (years) starting Drug Doses/day Other medication
Fluticasone group
1. Female 28 - 3 Common cold Oxymetazoline 2-5
2. Female 23 - 4 Common cold Oxymetazoline 2-10 Citalopram
3. Female 29 - 4 Unknown Xylometazoline 3-5
4. Female 28 - 4 Unknown Oxymetazoline 3-4
5. Female 31 Dog 10 Unknown Xylometazoline 7-10
6. Female 37 - 3 Pregnancy Oxymetazoline 8-15
7. Female 38 * 5 Unknown Oxymetazoline 3-5 Omeprazole
8. Male 35 - 4 Unknown Oxymetazoline 6-7
9. Male 29 Cat 10 Unknown Oxy-,xylometazoline 1-2
10. Female 30 - 15 Unknown Oxy-,xylometazoline 10-15
Placebo group
1. Male 39 - 4 Common cold Oxymetazoline 3-4 Citalopram
2. Male 41 Cat 5 Unknown Xylometazoline 3-4
3. Female 39 - 7 Pregnancy Oxymetazoline 7-8
4. Male 32 - 7 Common cold Xylometazoline 3-4
5. Female 34 - 10 Pregnancy Xylometazoline 5-6
6. Female 38 - 6 Sinusitis Xylometazoline 3-5
7. Male 35 - 10 Unknown Oxymetazoline 4-5 Paroxetin
8. Femlae 22 Birch 5 SOM** Oxymetazoline 6-8
9. Male 40 - 7 Unknown Xylometazoline 3-5
10. Male 48 - 6 Rhinoplasty Oxymetazoline 3-4

*House dust mite, **secretory otitis media
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rate (PNIF), as well as symptom scores of nasal stuffinessnovable in three angular directions, establishing a three-
were recorded before, during and after treatment. dimensional co-ordinate system. The subject is fixed exactly
On the first day of the study, day 0, the patients were noto the apparatus by a plastic, individually-made tooth splint.
allowed to use any decongestant nasal spésyer an  The eye-piece has a horizontal millimetre scale. The nasal
acclimatization period of 30 min, the position of the nasalcavity is viewed through the eyepiece. Since the microscope
mucosa of the inferior concha in both nasal cavities waas a small depth of focus, changes in the position of the
recorded repeatedly to establish the baseline mucosal posiucosal surface of the medial side of the head of the inferior
tion with rhinostereometry. In the same sitting position theconcha are registered in the plane of focus along the mm
minimal cross-sectional area (MCA 2) was then recordedscale. The accuracy of the method is 0.2 mm [10].
with acoustic rhinometry, immediately followed by three  Acoustic rhinometry produces an acoustic pulse which
measurements of the PNIF. The first dose of study drug wasnters the nose via a tube equipped with a nose-adapter
taken after the completion of the nasal measurements on daightly adapted to the nostril. Changes in the cross-sectional
0, but patients were instructed not to use any decongestantrea are digitized by a computer and numerical values of
After 6 days on the study drugs (day 7), the baselinehe cross-sectional area are registered. The minimal cross-
positions of the nasal mucosa, MCA 2 and PNIF weresectional area, MCA 2, is that cross-sectional area between
measured in the same way as before. After 13 days on thine anterior portions of the concha inferior and the septum.
study drugs (day 14), the measuring procedure wadhis method has been described elsewhere [11] and in
repeated. Throughout the 2 weeks of medication, eacprevious studies it seems to have been accurate [12]. The
subject filled in a diary card where nasal stuffiness waspparatus used in this study was a RHIN 2100 (S.R
estimated on a visual analogue scale in the mornings and iBlectronics APS, Lynge, Denmark).
the evenings of each day, the first time being in the evening The peak nasal inspiratory airflow rate, PNIF, was
of day 0. The scale ranged from 0 (nose completely clear) teneasured with a Youlten meter (Clement Clark Inter-
100 (nose completely blocked). Written informed consentational, Harlow, Essex, England). It consists of a rubber
was obtained from all patients before any procedure wasask placed over the nose during inspiration, and the flow is
performed. The study was approved by the local Ethicghen recorded. At the time of each recording, the subjects
Committee and the Medical Products Agency. inhaled maximally three times and the mean of the three
recordings was registered. This method has also been
described elsewhere [13] and it seems to be as reliable as
rhinomanometry [14].
Twenty volunteers, 12 women and 8 men, mean age 33 yr,
entered the trial. All of them had overused topical decongestantstudy drugs

for atleast 2 yr, using their spray 1-15 times a day (Table 1). .
The skin test Soluprick (ALK, Denmark) that was per- All groups sprayed two puffs of the aqueous nasal spray into

formed on all patients, showed that five of them were€ach nostril every morning. One group was randomized for
allergic (Table 1). The skin test contained the following 'éatment with Flutide Nasél fluticasone propionate
allergens: birch, hazle, timothy, mouldlernaria, clado- ~ 24U€ous nasal spray pg/spray prf giving a total of
sporium), house dust mite[{. pteronyssinusD. farinag, ~ 200#g @ day. The other group received placebo aqueous
cat, dog, horse, rabbit, guinea-pig. On rhinoscopy, no signga@sal spray (vehicle). The study drugs were supplied by
of a structural basis for the nasal symptoms were noted. Alf?lax0 Wellcome AB, Mindal, Sweden.

patients were selected from the outpatient department of

the ENT clinic at Sdersjukhuset, Stockholm. They were Statistical analyses

inform_ed that the vasoconstrictors were mainly responsil_alq—rendS and spread were analysed using the mean and
for their nasal blockage and they were urged to Stop usingiandard deviation. For further statistical analyses, the
the nose drops immediately. Student's paired and unpaireetests were employed. In
calculating the mucosal swelling, the baseline position
Measuring methods recorded on the first day was considered as a reference
position and was set at zero. The changes in the mucosal

The nasal mucosal swelling was recorded with rhino-qqitions in each side of the nose, after 2 weeks on the nasal
stereometry, acoustic rhinometry and the peak |nsp|rat0r)§prayS were added and divided by two.

flow meter. Rhinostereometry is an optical, direct, non-
invasive method for measuring nasal mucosal swelling Wiﬂ’h
; . . . esults
a high degree of accuracy. A surgical microscope is placed
on a micrometer table fixed to a frame. The microscope iAll patients denied using any decongestant nasal spray or

Subjects
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other drugs affecting the nasal mucosa during the studgroup after 1 week and also after 2 weeks. After 1 week of
period. All patients completed the study. The results fromtreatment, a comparison between fluticasone and placebo
one patient were excluded because of a concurrent commahowed a mean difference with rhinosterometric measure-
cold during the study period. ments of 0.9 mmPR < 0.01) (Fig. 1), with acoustic measure-
ments 0.16 crh (P = 0.056) (Fig. 2) and PNIF-8L/min

(P = 0.8) (Fig. 3). After 2 weeks of treatment, a comparison
between fluticasone and placebo showed a mean difference
After 1 week of treatment, the mean mucosal swelling waswith rhinosterometric measurements of 0.3 mn= 0.37)
reduced as measured with rhinostereometry, acoustic rhingFig. 1), with acoustic measurements 0.25cfR < 0.01)
metry and PNIF. The mean reduction with rhinostereometryFig. 2) and PNIF 5 L/min® = 0.8) (Fig. 3). There were no
was—1.5mm, compared to the recordings before treatmensignificant differences between the two treatments, concern-
(P < 0.001). The corresponding mean increase in MCA 2 asng the symptom scores, but the symptom scores were
measured with acoustic rhinometry was 0.26cand  significantly improved on the fourth day of treatment in

P <0.001. The PNIF measurements showed a meathe fluticasone group in estimates both in the mornings
improvement of 106 L/min andP < 0.001. Symptom (P < 0.01) (Fig. 4) and in the evening® & 0.05) (Fig. 5).
scores of nasal stuffiness in the mornings were reduced byhe placebo group, however, was not significantly
42 (P < 0.01), and in the evening the corresponding reducimproved until the ninth day in the morning® & 0.05)

tion was 33 P < 0.05). After 2 weeks of treatment, the mean (Fig. 4), and on the seventh day, in the evenirfgs 0.05)
reduction with rhinostereometry wasl.2 mm as compared (Fig. 5).

to recordings before treatmer® € 0.01). The correspond-
ing mean increase in MCA 2 was 0.27tn(P < 0.01).
The PNIF measurements showed a mean improvement o
121 L/min (P < 0.001). Symptom scores in the mornings This study shows that the mucosal swelling was reduced
were reduced by 45P(< 0.01), and the corresponding

reduction in the evenings was 3R € 0.05).

The fluticasone group

iscussion

05 r

The placebo group

After 1 week of treatment, the mean mucosal swelling was
reduced, as measured with rhinostereometry, acoustic rhino-
metry and PNIF. The mean reduction with rhinostereometry
was —0.6mm which was significant compared to the ¢
recordings before treatmerR & 0.001). The corresponding £
mean increase in MCA 2, as measured with acoustic®
rhinometry, was 0.1 cfand was not significant(= 0.17).
The PNIF measurements showed a mean significa
improvement of 102 L/minK < 0.01). Symptom scores of
nasal stuffiness in the mornings were reduced by 17, whic
was not significant B = 0.07), and in the evenings the
reduction was 24R < 0.05). 2 4
After 2 weeks of treatment, the mean reduction with
rhinostereometry was-0.9 mm, which was significant,
compared to the recordings before treatmdpi (0.01).
The corresponding mean increase in MCA 2 was 0.04, cm
which was not significantR = 0.8). The PNIF measure-
ments showed a mean improvement of 123 L/nfin<(0.01). Day

Symptom scores in the momings were reduced by 2(?:ig. 1. Mucosal swelling (meantsp), as measured with rhino-

(P<001), and in the evenings the reduction was 23stereometry, during a treatment period of 2 weeks with fluticasone
(P <0.05). propionate ) or placebo Q). Measurements are made on days O,

7 and 14. The recordings on day O are considered the baseline
position of the nasal mucosa and are set at zero. The decrease in
mucosal swelling is significantly greater in the fluticasone group on
There was a significantly greater improvement in the fluticasonéhe seventh dayR(< 0.01), but not on the fourteentt = 0.37)

%well

Mticosa

Comparison between fluticasone propionate and placebo
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Fig. 2. The minimal -sectional ; MCA2 (mea . N
9 € minimat cross-sectionar area, (meago), as flg. 3.Peak nasal inspiratory flow; PNIF (mearsp), as measured

measured with acoustic rhinometry during a treatment period of 2 . X .
y g P with the Youlten meter during a treatment period of 2 weeks with

weeks with fluticasone propionate) or placebo ©). Measure- flgticasone propionates( or placebo ©). Measurements are made
ments are made on days 0, 7 and 14, The recordings on day 0 arn days 0, 7 and 14. The recordings on day 0 are considered the

considered the baseline of the MCA2 and are set at zero. Th in K flow and are set at zero. There is an incr f PNIF
increase of MCAZ2 is not significantly greater in the fluticasone. aseliine peak flow and are setal zero. 'nere 1S an increase o

group on the seventh dap & 0.056), but on the fourteenth day in both groups without any significant differences on any day.
(P<0.01)

within 3 to 7 days. It is of great importance for successful

treatment and compliance to inform patients about this fast
after 7 and 14 days of treatment with fluticasone propionateecovery. The rapid onset of action after treatment with
as well as placebo, but the reduction was significantlyfluticasone propionate once daily has also been reported in
greater after treatment with fluticasone propionate. Thehe treatment of allergic rhinitis [16]. In that study, the mean
symptom scores for nasal stuffiness showed a marketbtal symptom score was also significantly reduced by day 4
reduction during the treatment period in both groups, bubf treatment.
there was an earlier onset of symptom reduction after This study shows that vasoconstrictor withdrawal without
treatment with fluticasone propionate. treatment with active drug reduces nasal mucosal swelling

An abrupt cessation of topical decongestants in patientand symptom scores after 7 days of treatment and that no

with rhinitis medicamentosa induces marked nasal blockagene used topical decongestants during the study period.
because of rebound congestion [15]. The pronounced nas@hus, the main aim of treatment was achieved even in the
obstruction is hard to endure and therefore patients oftepatients treated with a placebo nasal spray. However, this
start using the decongestants again after only a few days @oes not automatically mean that, in clinical practice,
withdrawal. This is why treatment of rhinitis medicamentosapatients with rhinitis medicamentosa will succeed in with-
often fails. The first few days are crucial and our resultsdrawing the vasoconstrictors without any treatment except
show that fluticasone propionate reduces nasal stuffineghe instruction to discontinue the decongestant which has
significantly as early as 4 days of treatment, unlike placebobeen suggested [9]. In this study, all patients naturally hoped
where symptom relief was not observed until 7 days. In factthat they had been given fluticasone propionate. They also
a marked reduction in symptom scores occurred during theeceived special attention and much more information about
first 3 days of treatment with fluticasone propionate. This isthe disease than they would have been given on a regular
in agreement with clinical practice, where our impression isvisit to our outpatient department. Moreover, it has been
that patients, despite years of vasoconstrictor overuse, whesuggested that placebo aqueous nasal gpgagemay have
they are given topical cortiocosteroids note a very fast positive effect on rhinitis medicamentosa [17]. Finally, it
reduction of the worst symptoms of nasal stuffiness, i.eshould be pointed out that the patients in the placebo group

© 1997 Blackwell Science LtdClinical and Experimental Allergy27, 552—-558



Fluticasone propionate in treatment of rhinitis medicamentos&a57

100 100
75 75
0 3
q, —
5 )
S 50} 2 50 |
€ €
[e]}
ge] kS
Q £
; >
2 %
25 25 F
0 I 0 R R R S i |
012 3 45 6 7 8 9 101112 13 14 01 2 3 45 6 7 8 9 101112 13 14

Day Day

Fig. 4. Symptom scores (means), as estimated in the mornings Fig. 5. Symptom scores (meatsb), as estimated in the evenings

before the administration of fluticasone propionaaé¢ @r placebo during 2 weeks of treatment. The placebo group had lower

(©), during 2 weeks of treatment. The placebo group had Iowers mptom scores at the start, and a slow decrease during the first

symptom scores at the Start’.W'th a slow decreas_e of the scorg days, while the fluticasone group had higher symptom scores at
during the treatment. The fluticasone group had higher symptontlne start, but had a rapid decrease from the first day, and the

scores at the start, but had a rapid decrease from the first day, a S
the decrease was significant already on the fourth Bay @.01). r&%crease was significant already on the fourth &y 0.05).

_ . fluticasone group who had been excluded because of a
had lower symptom scores for nasal obstruction to start with. 5 rymon cold. The aim of the study was to follow these
than Fhe patients treated with quticaso.ne propionate. _patients during a 2-week treatment period and they were

Rhinostereometry has been used in studies on rhinitigygrefore not systematically followed-up after the study
medicamentosa [18] and induced rebound congestion iBeriog. All patients were asked to return if they developed
healthy subjects previously [3,4]. The method has beem 4 stuffiness after discontinuation of the treatment, and 4
useful in observing small changes in nasal mucosal swellingy,onths later none of them have yet returned.

Acoustic rhinometry has also been used in many studies and |, summary, this study shows that fluticasone propionate
both methods were of value in detecting the positive effect$s more effective and has a faster onset of action than
of treatment _With fluticasone pr(_)pionate in this study. Theplacebo in the treatment of rhinitis medicamentosa. An
PNIF recordings showed no difference between the twQ,jequate treatment of these patients consists of a combina-
groups although it has been reported that this method seeng§, of yasoconstrictor withdrawal and a topical corticosteroid
reliable [14]. In this study too, PNIF seems to be reliable ing, gjjeviate the withdrawal process. It is essential for
recording large changes during the treatment period, bulccessful treatment and compliance to give the patients
not accurate enough to detect small differences betweefyequate information about rhinitis medicamentosa in general

groups. and especially about the rapid reduction in nasal stuffiness

When the patients had completed the 2-week treatmenfypen given correct treatment. It also seems that 2 weeks of
they discontinued the study medication. Three of themy.aatment is sufficient.
however, still suffered from nasal stuffiness and were
given open treatment fluticasone propionate. These three
patients were followed-up, and after 1 week of treatmentACknowle dgements
they no longer had nasal stuffiness. When the study codes
were broken, it turned out that two of them were in theThis study was financially supported by Glaxo Wellcome

placebo treatment group and the third was the patient in th&B, MéIndal, Sweden.
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