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Once daily fluticasone propionate aqueous
nasal spray controls symptoms of most patients

with seasonal allergic rhinitis
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This multicentre, randomized, double-blind, parallel-group study was
designed to compare the efficacy and tolerability of fluticasone propionate
aqueous nasal spray 200 pg once daily (FPANS 200 ug od) with FPANS
200 pg twice daily (bd) in patients whose seasonal rhinitis symptoms

were not completely controlled with FPANS 200 pug od. A total of 549
patients initially received FPANS 200 ug od during the open-treatment phase
of the study. After 2 weeks, 659 of patients had their symptoms well
controlled by FPANS 200 pg od and continued with this treatment for a
further 2 weeks. The remainder received either FPANS 200 pg od or FPANS
200 pg bd for a further 2 weeks. Efficacy was evaluated by the analysis of
symptom-free days. In the uncontrolled group, there was a significant increase
in the percentage of symptom-free days in the FPANS 200 pg bd group
over the FPANS 200 pg od group for nasal blockage on waking (P <0.05)
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from nasal blockage.

Seasonal allergic rhinitis is defined as an inflamma-
tory reaction of the nasal mucosa to pollens such as
grass. The primary symptoms of the disease include
nasal blockage, rhinorrhoea, and sneezing, and some
patients may complain of nasal itching and eye symp-
toms. The disease affects approximately 109, of the
population and, although rarely serious, patients re-
quire active therapy during the pollen season to
minimize the unpleasant symptoms.

Intranasal corticosteroids have become the pre-
ferred treatment for seasonal allergic rhinitis, pro-
viding relief of symptoms with minimal adverse ef-
fects (9, 17). Fluticasone propionate is a topically
active, fluorinated glucocorticoid with no demon-
strable systemic effects when given by either the in-
tranasal or oral routes (6, 7, 13, 19). After intranasal
doses of 4 mg for 7 days or a single oral dose of
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and nasal blockage during the day (P<0.05). Similar trends were
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16 mg, no significant effect on the hypothalamo-
pituitary-adrenal (HPA) axis was observed (6).
Several placebo-controlled studies have demon-
strated that fluticasone propionate aqueous nasal
spray (FPANS) at a dose of 200 pug once daily is
effective in the relief of seasonal allergic rhinitis (4,
5, 14). Comparative studies with beclomethasone
dipropionate (BDP) have shown no significant dif-
ference between 200 pg once daily and BDP 168 ug
twice daily (15), and have shown the superiority of
FPANS 100 pg twice daily and FPANS 200 pg once
daily over BDP 168 pg twice daily (11). In trials
conducted during the 1989 pollen season in Europe,
FPANS 200 pg once daily was more effective than
terfenadine (3) and disodium cromoglycate (1) and
as effective as astemizole (8) and flunisolide (12) in
symptom relief of seasonal allergic rhinitis. In addi-



tion, there was a lower incidence of drug-related
nasal adverse events in the FPANS-treated group
when compared with flunisolide aqueous nasal spray.

Therefore, it is clear that most patients with sea-
sonal rhinitis are symptom-free when treated with
FPANS 200 pg once daily, but that patients with
more severe symptoms may require a more frequent
dosage regimen. The present study was designed to
assess the efficacy of FPANS 200 pg twice daily in
those more severely affected patients whose symp-
toms were not adequately controlled by FPANS
200 pg once daily and to confirm the tolerability of
FPANS in these patients.

Material and methods
Patients

A total of 549 patients from 22 centres in Europe
were recruited to the study. All patients were over 12
years of age with symptoms of seasonal rhinitis
(nasal blockage, rhinorrhoea, sneezing, nasal itch-
ing) which had been of at least moderate severity
during the previous two seasons. In addition, pa-
tients had to demonstrate a positive skin prick test
to a seasonal allergen known to be relevant to the
period and geographical location of the study. The
following patients were excluded from the study:
those who had taken intranasal, inhaled, or systemic
corticosteroids or intranasal or inhaled sodium cro-
moglycate or nedocromil sodium within the previous
month, or the long-acting antihistamine astemizole
within the previous 6 weeks, or who were taking any
other medication for nasal complaints; those who
had undergone nasal surgery within 6 weeks of the
start of the study or who had obstructing polyps,
significant deviation of the nasal septum, or an in-
fection of the paranasal sinuses; those with concur-
rent perennial rhinitis or with serious and unstable
concurrent disease; those who had received immuno-
therapy within the last year; those in whom corti-
costeroids were contraindicated; and those female
patients who were pregnant, lactating, or at risk of
pregnancy.

Ethics committee approval was obtained in each
of the study centres according to local regulations.
Written or verbal informed consent was obtained
from each patient or legal guardian prior to partici-
pation in the study. The study was conducted in
accordance with the Declaration of Helsinki as re-
vised by the 35th World Medical Assembly, Venice,
Italy, 1983.

Study design

This was a multicentre, randomized, parallel-group
study carried out during the 1990 pollen season.

Fluticasone propionate nasal spray od vs bd

There was a 2-week open-treatment period followed
by a 2-week double-blind treatment period and a
2-week follow-up period. Suitable patients were
identified at a pretrial visit which could be combined
with clinic visit 1 at the start of the pollen season.
During the 2-week open-treatment period, all pa-
tients received FPANS 200 pug (two 50-pg actua-
tions to each nostril) once daily in the morning. At
clinic visit 2, patients were assessed as being con-
trolled or uncontrolled on FPANS 200 pg once daily.
Those patients who were assessed as being uncon-
trolled by once daily treatment were randomized in
a double-blind manner to receive either FPANS
200 ug or placebo in the evening in addition to
FPANS 200 pug each morning. Patients whose symp-
toms were assessed as being adequately controlled
continued treatment with FPANS 200 pg once daily
each morning. All patients attended the clinic for
clinic visit 3 after a further 2 weeks and for a
follow-up visit 2 weeks after the end of treatment.

Patients were asked to stop taking all medication
affecting nasal function from clinic visit 1 onward.
All patients were provided with terfenadine 60 mg
antihistamine tablets to be taken up to a maximum
of two per day and sodium cromoglycate eye-drops
to be used up to a maximum of four applications per
day if their rhinitis symptoms were troublesome.

At the pretrial visit, a full medical history and
demographic details were recorded. The presence of
a positive skin prick test to a seasonal allergen known
to be relevant to the period and geographical loca-
tion of the study was recorded. The presence or
absence of nasal polyps and deviations of the nasal
septum were recorded at clinic visit 1, and a nasal
assessment was carried out at clinic visits 1, 2, and
3. Clinical evidence of oral candidiasis was recorded
at clinic visits 1 and 3 and, if detected, the investi-
gator took an oropharyngeal swab to confirm the
presence of Candida albicans.

Each patient was issued with a diary card for each
2-week treatment period at clinic visits 1 and 2. Pa-
tients were asked to classify their symptoms of nasal
blockage on waking every morning and nasal block-
age during the rest of the day, sneezing, nasal itch-
ing, rhinorrhoea, and eye watering/irritation every
evening. Each symptom was graded according to a
4-point scale, as outlined below.

For nasal blockage on waking and during the day:

0 = breathing through the nose freely and easily

1 = slight difficulty in breathing through the nose

2 = moderate difficulty in breathing through the

nose
3 = breathing through the nose very difficult/
impossible.
For sneezing:
0 = absent

1 = occasionally present (<5 episodes per day)
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2 = troublesome episodes of sneezing (5-10 epi-

sodes per day)

3 = frequent, troublesome episodes of sneezing

(> 10 episodes per day).
For nasal itching, rhinorrhoea, and eye watering/
irritation:

0 = absent

1 = present, mostly unaware of it

2 = present, but not a persistent distraction

3 = present, a persistent distraction.

The daily use of study medication, rescue medi-
cation, and any other medication was also recorded.
At clinic visits 2 and 3, patients assessed the treat-
ment as very effective, effective, partially effective, or
ineffective.

All untoward events reported spontaneously by
the patient at any stage during the study were re-
corded. At every visit after the pretrial visit, patients
were asked whether they had experienced any medi-
cal problems since the last clinic visit and events
elicited were recorded.

Statistical analysis

The statistical analysis was performed on the un-
controlled group. The primary efficacy analysis was
based on the analysis of the percentage of symptom-
free days for symptoms of nasal blockage on wak-
ing, sneezing, and rhinorrhoea. This was supple-
mented by the analysis of the percentage of days
with a symptom score of less than 2. The remaining
symptoms were analysed as secondary analyses.
Analyses were carried out using differences from
baseline and these differences were analysed using
the Wilcoxon rank sum test (12). Wilcoxon rank
sum tests were also used to analyse the use of res-
cue mediation. The assessment of treatment efficacy
at visit 3 was analysed using the proportional odds
model for ordinal data (10).

Of patients recruited to the study, 359, were from
one centre. This represented 55%, of the uncontrolled
group in the efficacy population. All the patients
included in the efficacy population were recruited
from four of the total 22 centres; therefore, for the
purposes of statistical analysis, no adjustment was
made for centre.

Results

Patient populations

A total of 549 patients were recruited to the study.
Fourteen patients withdrew before clinic visit 2 and
a further two patients did not attend for clinic visit
2. Of the 533 patients who were assessed at clinic
visit 2, 348 were assessed as being controlled on
FPANS 200 pug once daily and so continued with
this treatment for a further 2 weeks. These patients
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constituted the controlled group. By skin tests, 282
of 398 patients were positive to grass pollen, 212/348
were positive to birch, and 95/348 were positive to
at least one other seasonal allergen. One hundred
and eighty-five patients were assessed as uncon-
trolled on FPANS 200 pg once daily (the uncon-
trolled group). Of these, 96 patients were random-
ized to receive placebo in the evening and 89 patients
were randomized to receive FPANS in the evening
in addition to receiving FPANS 200 pg every morn-
ing for a further 2 weeks. In the uncontrolled group,
167 patients were positive to grass pollen, 102 were
positive to birch, and 37 were positive to at least one
other seasonal allergen.

Statistical analysis was performed on the uncon-
trolled group only and the efficacy population was
defined only for the uncontrolled group. One hun-
dred and fifty-nine of the 185 randomized patients
were included in the efficacy population, which com-
prised those patients who were compliant with the
protocol. Results for the total and efficacy popula-
tions were very similar; therefore, results for the total
population have been considered throughout.

Twenty-five patients were withdrawn from the
study. Fourteen of these were withdrawn at or be-
fore clinic visit 2. Eleven patients withdrew after
assessment as being controlled or uncontrolled at
clinic visit 2. Of these, seven withdrew from the
controlled group, two withdrew from the uncon-
trolled FPANS 200 pg od group, and two withdrew
from the uncontrolled FPANS 200 pg bd group.

Demographic data for the total population are
given in Table 1. The controlled group and both the

Table 1. Demographic data

Uncontrolled
Controlled _—
FPod FPod FPbd
n=348 n=96 n=89
Sex
M 196 (56) 56 (58) 45 (51)
F 152 (44) 40 (42) 44 (49)
Age
Mean (years) 29.6 27.0 27.6
Ethnic origin
Caucasian 345 (99) 96 (100) 87 {98)
Asian 1{0) 0 21(2)
QOriental 1(0) 0 0
Not recorded 110) 0 0
Number of patients reporting
ENT abnormalities 140 (40) 60 (63) 52 (58)
Duration of rhinitis
2-5 years 105 (30) 20 (21) 15 (17)
6-10 years 67 (19) 20(21) 19 (21)
> 10 years 176 (51) 56 (58) 55 (62)

FPod =fluticasone propionate aqueous nasal spray 200 pg once daily; FPbd =fluticasone
propionate aqueous nasal spray 200 ug twice daily; ENT=ear, nose, and throat.
Figures in parentheses are percentages.



uncontrolled groups were well matched. There were
approximately equal numbers of males and females
in each group. Over 98Y%, of patients in all groups
were Caucasian and the majority of patients were
under 30 years of age. Forty per cent of patients in
the controlled group and over 589, of patients in the
two uncontrolled groups reported ear, nose, and
throat abnormalities. Over half the patients in all
groups had a rhinitis history of more than 10 years.

Efficacy

At clinic visit 2, 348 of the total of 533 patients
(659%,) were assessed as being well controlled by
FPANS 200 pg once daily.

In the uncontrolled group, there was a significant
increase in the percentage of symptom-free days in
the FPANS 200 ug bd group over the FPANS
200 ug od group for nasal blockage on waking
(P=0.043) and nasal blockage during the day
(P=10.049) (Table 2). A trend in favour of FPANS
200 pg bd was seen for sneezing (119,), rhinorrhoea
(7%), nasal itching (8% ), and eye symptoms (39,),
but the differences were not statistically significant.
There was an increase of 79, in the percentage of
days with a symptom score of less than 2 in the
FPANS 200 pg bd group over the FPANS 200 pg
od group for nasal blockage during the day
(P=0.049). There was no evidence of a treatment
difference for the remaining symptoms.

The effectiveness of the study medication is shown
for both the controlled and uncontrolled groups in
Table 3. In patients whose symptoms were ad-
equately controlled by FPANS 200 ug od at visit 2,
over 909 still thought that the once daily regimen
was either very effective or effective at clinic visit 3.
In patients whose symptoms were uncontrolled at
visit 2, 33 (579%) and 51 (589%,) patients in the
FPANS 200 pg od and FPANS 200 pg bd groups,
respectively, considered the study medication very

Table 2. Percentage of symptom-free days (uncontrolled group)

Mean difference from baseline

FPod FPbd Median difference

n=94% n=_88* (FPbd-FPod) P value
Nasal blockage on waking 8 15 7 0.043
Nasal blockage during day 8 17 8 0.049
Sneezing 17 24 " 0.096
Rhinorrhoea 16 21 7 0.270
Nasal itching 16 21 8 0.191
Eye watering/irritation 10 15 3 0.619

FPod=fluticasone propionate aqueous nasal spray 200 Lg once daily; FPbd=fluticasone
propionate aqueous nasal spray 200 g twice daily.

* Patients with at least 7 days’ data during baseline period and at least 7 days’ data
between visit 2 and visit 3.

Fluticasone propionate nasal spray od vs bd

Table 3. Patients’ assessment of effectiveness of study medication

Uncontrolled

Controlled
FPod FPod FPbd
n=342 n=94 n=87
Visit 2 (baseline)
Very effective 150 (44) 11(12) 15(17)
Effective 166 (49) 42 (45) 36 (41)
Partially effective 25 (7) 39 (41) 35 {40)
Ineffective 1(0) 21(2) 1)
Visit 3
Very effective 181 (53 27 (29) 32(37)
Effective 144 (42) 45 (48) 41(47)
Partially effective 15 (4) 20 (21) 14 (16)
Ineffective 2(1) 2(2) 0

FPod =fluticasone propionate aqueous nasal spray 200 pg once daily; FPbd =fluticasone
propionate agueous nasal spray 200 pg twice daily.
Figures in parentheses are percentages.

effective or effective at visit 2; by visit 3, the respec-
tive numbers were 72 (77%,) and 73 (84%,).

Analysis of the percentage of rescue-free days and
the number of occasions that rescue medication was
used showed no significant difference in the usage of
either terfenadine tablets or eye-drops in the FPANS
200 pg od and the FPANS 200 pg bd groups.

At clinic visit 1, the majority of patients showed
no evidence of crusting, bleeding, deviated nasal
septum, the presence of nasal polyps, or the pres-
ence of any other nasal pathology. Fewer patients
reported nasal oedema, crusting, bleeding, abnormal
colour of the nasal mucosa, or secretions at clinic
visits 2 and 3 compared with clinic visit 1 in both the
controlled and uncontrolled groups. No formal sta-
tistical comparisons were performed on the nasal
assessment data.

Safety and tolerability

The incidence of adverse events was low and was
similar in each treatment group. In particular, there
was no apparent side-effect penalty associated with
doubling the dose of FPANS. During the open treat-
ment period, 117 patients (21%) reported adverse
events. During the randomized phase, 53 patients
(159%,) in the controlled group reported adverse
events. In the uncontrolled group, 15 patients (16%,)
in the FPANS od group and 13 patients (15%) in
the FPANS bd group reported adverse events. Most
of the adverse events reported were mild, the most
common being headache and upper respiratory tract
infection (Table 4). There were no deaths during the
study. During the open-treatment period, one pa-
tient reported a serious adverse event; this was a leg
abscess which was considered by the investigator to
be unrelated to treatment. During the randomized
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Table 4. Most commonly occurring adverse events

Randomized phase

Open treatment Uncontrolled

All groups Controlled

FPod FPod FPod FPbd
Adverse events n=549 n=2342 n=94 n=87
Headache 33 (6) 14 (4) 4 (4) 5 (6)
Asthma and related events 14 (3) 3(1) (1) 0
URTI 11(2) 5(1) 3(3) 2(2)
Epistaxis 10 (2) 110) 1(1) 0
No overall diagnosis 1(0) 1(0) 33 1)

FPod =fluticasone propionate aqueous nasal spray 200 jtg once daily; FPhd =fluticasone
propionate aqueous nasal spray 200 g twice daily; URTI=upper respiratory tract in-
fection. Figures in parentheses are percentages.

phase, one patient in the uncontrolled FPANS bd
group was withdrawn because of a rash which was
considered unrelated to treatment. Most of the ad-
verse events were considered unrelated or unlikely to
be related to the study medication.

Discussion

This study was designed to compare fluticasone pro-
pionate aqueous nasal spray 200 ug once daily with
fluticasone propionate aqueous nasal spray 200 pg
twice daily in patients with seasonal rhinitis whose
symptoms were not completely controlled by fluti-
casone propionate aqueous nasal spray 200 pg once
daily. There was no evidence that blinding was bro-
ken and therefore no evidence of any bias toward a
particular treatment group.

The study provides strong evidence that the ma-
jority of patients (659 ) with seasonal rhinitis have
their symptoms well controlled by fluticasone pro-
pionate aqueous nasal spray 200 pug once daily. Of
the remaining uncontrolled patients, 779, of those
that remained on FPANS 200 ug once daily and
849 of patients who then received FPANS 200 pg
twice daily thought their medication was effective or
very effective at the end of the study. Thus, 909, of
patients who received FPANS 200 pg once daily
assessed their medication as effective or very effec-
tive. A once daily dosage regimen is likely to increase
patient acceptance and ease of administration and
encourage better patient compliance (2). In addition,
as rhinitis symptoms are most evident in the morn-
ing (16), administration of FPANS at this time of
day could be important therapeutically (18).

In the minority of patients whose symptoms were
not adequately controlled by fluticasone propionate
aqueous nasal spray 200 pg once daily, there was
evidence that fluticasone propionate aqueous nasal
spray 200 pg twice daily was more effective than a
once daily dosage regimen. Fluticasone propionate
aqueous nasal spray 200 ug twice daily significantly
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increased the percentage of symptom-free days for
nasal blockage on waking and nasal blockage dur-
ing the day compared with fluticasone propionate
aqueous nasal spray 200 pg once daily. In addition,
the percentage of days with a symptom score of less
than 2 for nasal blockage during the day was sig-
nificantly higher in the FPANS 200 pg bd group.
There was a trend in favour of FPANS 200 ug bd
for all the other analyses of diary card data, but the
differences were not statistically significant. It is clear
that in those patients whose symptoms are not ad-
equately controlled by FPANS 200 pg once daily,
FPANS 200 pg twice daily may provide additional
relief of symptoms, particularly nasal blockage.

Patient assessment of the effectiveness of the me-
dication confirmed the findings of the diary card
analyses. In the controlled group, over 909, of pa-
tients assessed the study medication as being effec-
tive or very effective at both clinic visits 2 and 3. In
the uncontrolled groups, approximately 579, of pa-
tients assessed the study medication as being effec-
tive or very effective at clinic visit 2; this figure in-
creased to 779%, at clinic visit 3 in the FPANS 200 pg
od group and to 849 in the FPANS 200 ug bd
group.

Fluticasone propionate was well tolerated at both
doses. One patient had a serious adverse event and
one patient was withdrawn because of an adverse
event. Neither of these was assessed by the investi-
gator as being drug-related. Most adverse events
reported were mild and resolved over the course of
the study. Many of these events could be related to
local irritation associated with nasal sprays, topical
effects of the study medication, or seasonal allergic
rhinitis itself. The most commonly occurring adverse
event in all groups was headache. The incidence of
adverse events was not significantly different be-
tween treatment groups.

Conclusion

The results of this study demonstrate that flutica-
sone propionate aqueous nasal spray, administered
as a once daily 200 pg dose, is an effective and well-
tolerated treatment for seasonal allergic rhinitis in
most patients. In those patients whose symptoms
are not completely controlled by a once daily dose,
fluticasone propionate 200 pg twice daily may pro-
vide additional therapeutic benefit, particularly in
the relief of nasal blockage.
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