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Background. This double-blind, randomized, parallel-
group, placebo-controlled study investigated the efficacy
ad tolerability of fluticasone propionate aerosol (25,
50, or 100 jug bid for 12 weeks) administered as pri-
may maintenance therapy to patients whose mild to
moderate asthma was inadequately controlled by as-
needed use of an inhaled beta-agonist.

Results. At all clinic visits, fluticasone propionate com-
pared with placebo was associated with significant (P<
.05) improvement in pulmonary function indexed by
forced expiratory volume in 1 second (FEV)) as well as
fewer night awakenings and less use of rescue albuterol.
Values for patient-measured morning peak expiratory
flowrates (PEFR) were significantly (P <.05) higher and
the use of rescue albuterol was significantly (P <.05)
loner beginning 3 to 5 days after initiation of therapy in
the groups treated with fluticasone propionate, com-

The increasing recognition of the importance of inflam-
mation in the pathophysiology of asthma has led to the
widespread use of inhaled corticosteroid preparations,
which control asthma by means ofa topical mechanism of
action.Flucticasone propionate aerosol/ a corticoste-
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pared with the placebo group. Maximal improvement in
FEV! was achieved during the second week of treat-
ment and maintained throughout the course of therapy.
Differences among the three fluticasone propionate dos-
ing groups for these efficacy measures were not statisti

cally significant. The incidence of adverse events was
similar across groups.

Conclusions. These data indicate that fluticasone propi-
onate aerosol is an effective and well-tolerated treatment
for asthma and significantly improves pulmonary func-
tion within days of initiation of treatment in patients
whose asthma is inadequately controlled with as-needed
beta-agonists.

Key words: Fluticasone propionate; asthma; inhaled corti
costeroid; administration inhalation. ( / Pam Tract 1996;
42:369-375)

roid preparation for asthma, is one of the most potent
corticosteroids developed to date.5 Administered by a
metered-dose inhaler for up to 8 weeks to adults with
mild to moderate asthma, fluticasone propionate (25,
100, or 500 p,g bid) was significantly more effective than
placebo at maintaining asthma control, as measured by
pulmonary function test results and symptom scores.6
Fluticasone propionate (750 /xg bid or 100 p,g bid) has
also been shown to be effective, allowing for a reduction
in prednisone dosage for patients with severe oral corti
costeroid-dependent asthma.7 Fluticasone propionate al-
lowed up to 88% of patients to eliminate prednisone use,
while pulmonary function as measured by FEV, and peak
expiratory flow rates (PF.FR) improved.

The study reported here was conducted to character-
ize the efficacy and tolerability of relatively low doses ot
fluticasone propionate (25, 50, or 100 p.g bid) adminis
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tered as maintenance therapy to adolescents and adults
whose asthma was inadequately controlled with as-
needed beta-agonists. This population of asthmatics who
had not been previously treated with inhaled corticoste-
roids may be representative of the type of patient who
presents to a family physician with a desire to better con-
trol asthmatic symptoms. The days to onset oftherapeutic
efficacy of fluticasone propionate were also examined post
hoc using morning PEFR data and records of patients’
night awakenings and albuterol use. This study employed
predefined criteria for discontinuing patients experienc-
ing worsening asthma. This practice was included in pro-
tocols to ensure patient safety but has also afforded a
supplemental measure of efficacy.

Methods

Patients

Male and female patients aged 12 years or more were
eligible if they gave written informed consent. Inclusion
criteria were: a history of asthma requiring daily pharma-
cotherapy for at least 3 months immediately preceding the
study, an unmedicated FEV 1(forced expiratory volume in
1second) between 45% and 75% ofthe value predicted for
patient age, sex, and height, and >15% increase in FEV,
within 15 minutes of inhaling albuterol. Women were
included in the study if they were practicing acceptable
contraception or were surgically sterile or postmeno-
pausal. Pregnant or lactating women were excluded from
the study. Other exclusion criteria: patients who had
taken long-term oral steroids (daily or every other day use
for more than 1 month) or within the past 2 years, or who
had used an intranasal, injectable, oral, topical, or inhaled
dose of corticosteroids or inhaled cromolyn sodium
within 1 month prior to initiation of study. Patients with
a history of life-threatening asthma were also excluded.

Procedure

I he protocol for this double-blind, randomized, parallel-
group study was approved by institutional review boards
for the 18 study sites. During the 1-week, single-blind
baseline (placebo) period, medical examinations includ-
ing 12-lead electrocardiograms (ECGs) and standard
clinical laboratory tests were performed, and medical his-
tories were obtained. Patients were instructed on the use
of peak flow meters and diary cards, on which they re-
corded (each day throughout the 12-week study) morn-
ing and evening PEFR measurements, night awakenings,
asthma symptoms (wheeze, shortness of breath, cough),
and use of inhaled albuterol. Asthma symptoms were
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rated on a 4-point scale: 0=none; I=mild or transient
symptoms; 2 =moderate or frequent symptoms; 3=con-
tinuous symptoms that interfere with activities .and deep
The use of anticholinergic agents, antihistamines (other
than terfenadine [Seldane]), beta-blockers, deconges-
tants, digitalis, phenothiazines, polycyclic antidepres-
sants, erythromycin, theophylline, salmeterol, and ati-
tussives was not permitted during the study. Patients
could take supplemental inhaled albuterol as neteded dur-
ing the baseline period and throughout the study, andits
use was recorded.

After completion of the 1-week baseline preriod, pa
tients returned to the clinic to begin the 12-w”eek treat-
ment period. To be eligible for treatment, patients hadto
demonstrate a need for additional asthma medication (be-
sides inhaled albuterol) with either (1) an FEV, between
45% and 65% of predicted, or (2) an FEV, between 6%
and 75% of predicted and at least one of the following
events recorded on diary cards within the 7 ipreceding
days; >1 day in which >8 puff's of albuterol were used;
~20% previous evening-to-morning peak flow variability
on >2 days; total weekly score of >7 on any asthna
symptom (cough, wheeze, or shortness of breath); or >2
nights when the patient awakened due to asthma and used
albuterol. Eligible patients were randomly assigned on
day 0 to receive orally inhaled fluticasone propionate 25
jug bid (one 25-p.g puffoffluticasone propionate and ore
placebo puff), fluticasone propionate 50 pg bid (one
50-p.g puff of fluticasone propionate and one placebo
puff), fluticasone propionate 100 pg bid (two 5<0-p,g puffs
of fluticasone propionate), or placebo bid (two placebo
puffs) for 12 weeks (weeks 1 to 12). The study drug wss
administered by means of two identical-appearing stan-
dard metered-dose inhalers without a spacer. Other than
the study drug, inhaled albuterol taken as needed for
control ofintolerable symptoms was the only asthma drug
permitted during the treatment period.

Clinic visits occurred at the end ofweeks 1,2, 3,4,6,
8, 10, and 12. At each visit, diary cards were reviewed,
and medical examinations were performed. Spirometric
tests, performed before the morning dose of study drug,
included FEV,, forced expiratory flow 25%-75% of pre-
dicted (FEF25% 75%), and forced vital capacity (FVC). The
occurrence of adverse events was recorded at each visit by
the clinician, who asked patients if they were having any
medical problems. Patients were questioned at each clinic
visit by the investigator about compliance with study pro-
cedures and use of study medications. Clinical laboratory
tests were repeated on weeks 6 and 12, and 12-lead ECGs
were obtained on week 12.

To continue the trial, patients needed to satisfy the
following asthma stability continuation criteria for the 7
days preceding each clinic visit: (1) no more than 2 daysin
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which >12 puffs of albuterol were used; (2) no more than
2nights with awakenings due to asthma requiring albu-
terol treatment; (3) no more than 2 days when either the
morning or the evening PEFRfell >20% from mean base-
lirePEFR; (4) no more than 3 days with a >20% variation
between the morning PEFR and the previous evening
PEFR; and (5) an FEV, at least 85% of the best FEV,
obtained on the first day ofstudy drug treatment. Patients
who failed to meet any of these criteria or who experi-
enced a clinical asthma exacerbation were discontinued
from the study. The following evaluations were per-
formed on patients discontinuing the study for any rea-
son pulmonary function tests, vital signs, physical exam-
ination, adverse event assessment, and clinical laboratory
tests. The last visit during which these evaluations were
performed was defined as the study endpoint.

Statistical Methods

Efficacy measures included spirometric results (FEV)),
patient-rated asthma symptoms, number of night awak-
enings, patient-determined morning and evening PEE,
we of inhaled albuterol, and duration of participation in
the study. For most efficacy variables, analyses were con-
ducted on endpoint data, as well as data from individual
days and/or visits. Endpoint analysis was used because it
includes data from the greatest number of patients, since
many patients were withdrawn due to lack of efficacy. E
tests based on both baseline and change-from-baseline
values were performed on FEV! and morning and
evening PEER measurements. Also, overall treatment dif-
ferences were tested using a repeated-measures ANOVA.
Change-from-baseline values for patient-rated diary
symptom scores, including night awakenings, were tested
using the nonparametric van Elteren test. The van Elteren
test is a generalization of the Wilcoxon rank sum test that
can control for site-to-site differences. A logrank test on
Kaplan-Meier estimates of duration of participation was
performed. P values <.05 were considered statistically
significant. A minimum of 75 patients per treatment
group provided at least 80% power of detecting a differ-
ence in FEV! of 0.25 L between any wo treatment
groups using a two-sided f test with a signifieance level of
.05.

Analysis of the 12-week efficacy data revealed no sta-
tistically significant differences among the fluticasone pro-
pionate groups. Therefore, data for these three groups
were combined for the post hoc statistical analyses of
patient-derived daily data (morning and evening PET,
night awakenings, and albuterol use) with respect to the
time to onset of therapeutic efficacy of fluticasone propi-
onate.

The primary safety measure was the occurrence of
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adverse events. The Fisher’s exact test was performed on
pairs of treatments to detect differences in the number of
patients with adverse events. The number of patients with
clinically significant changes, as defined by the investiga-
tor, in laboratory test values, vital signs, and 12-lead
ECGs was tabulated.

Results

Patient Characteristics

Three hundred seven patients were enrolled. Demo-
graphic characteristics and pretreatment baseline FEV,
values (approximately 63% of predicted for each of the
groups) were similar among groups (Table 1). All patients
receiving a study drug (n=307) were included in the
safety analyses. Data from 13 patients were dropped from
the efficacy analyses due to factors such as protocol viola-
tions and failure to meet entrance criteria; therefore, 294
patients were included in the efficacy population.

Patients in each of the three groups treated with
fluticasone propionate were significantly (PC.O5) less
likely to discontinue the study due to worsening asthma
than were patients treated with placebo (Figure 1). Dif-
ferences among the three fluticasone propionate dosing
groups were not statistically significant. By the end of the
12-week treatment period, 53% of placebo-treated pa-
tients, compared with 37%, 25%, and 33% of patients in
the fluticasone propionate 25,50, and 100 p,g bid groups,
respectively, had discontinued the study because they
failed to meet the predetermined criteria for asthma sta-
bility.

Efficacy Data

Spirometry Values

Mean, values for FEV, did not differ among the groups at
baseline. Each of the fluticasone propionate groups com-
pared with the placebo group had greater improvement in
FEV, at endpoint (0.40 L to 0.51 L in the fluticasone
propionate groups compared with 0.14 L in the placebo
group; PC.02 for each fluticasone propionate group vs
placebo; Table 2) and on weeks 1,2, 3, 4, 6, 8, and 10
(PC.05 for each fluticasone propionate group vs placebo
with the exception of fluticasone propionate 25 jug bid vs
placebo on week 4). Nearly maximal improvement in
pulmonary function in the fluticasone propionate groups
was achieved by the end of the second week of treatment
and was maintained throughout the 12-week treatment
period (Figure 2). The percentage of patients who
achieved normal lung function (>85% of predicted) at
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Table 1. Characteristics of 307 Patients with Asthma Enrolled in Fluticasone Propionate Aerosol vs Placebo Study

Characteristic Placebo
Number enrolled 73
Number (%) completed 29 (40)
Number (%) withdrawn 44 (60)
Reasons for withdrawal*

Adverse events 0(0)

Failure to meet stability criteria 39 (53)

Otherf 7(10)
Mean age, y (range) 30 (13-54)
Sex, n (%)

male 42(58)

female 31(42)
Race/ethnic origin, n (%)

White 57(78)

Black 9(12)

Hispanic 6(8)

Other 1(1)
Screening FEV,, L (SE) .2.36 (0.06)
Screening % predicted FF.V, . 62

*Patients may have multiple reasonsfor withdrawal.

Treatment Regimens

FP 25 /ag bid FP 50 /ag bid FP 100 /ghd
76 79 79
47(62) 48 (61) 52 (66)
29(38) 31(39) 27 (34)

0(0) 2(3) 3(4)
28(37) 20 (25) 26 (33)
2(3) 11(14) ul
30(12-69) 30 (12-63) 28 (12-72i
44 (58) 50 (63) 49 (62)
32(42) 29 (37) 30 (38)
67(88) 69 (87) 68 (86)
6(8) 4(5) 8(10)
3(4) 3(4) 2(3)
0(0) 3(4) 1(1)

2.43 (0.06) 2.38 (0.07) 2.45 (0.06)

64 62 63

f “Other” includes noncompliance, protocol violation, andfailure to meet entrance criteria.
PP denotesfluticasone propionate; bid, twice daily; FEV,, forced expiratory volume in | second; SE, standard error.

endpoint was 10% in the placebo group compared with
23%, 27%, and 28% in the fluticasone propionate 25-, 50-,
and 1()(-/Ltg bid groups, respectively.

Mean values for patient-recorded morning PEFRdid
not differ among the groups at baseline. Greater mean
improvement was observed for morning PEFR in the
fluticasone propionate groups (27 L/minute to 45
L/minute) than in the placebo group (12 L/minute) at
endpoint (P <.05 fluticasone propionate 50 or 100 /xgbid vs
placebo; Table 2) and on weeks 2, 3, 4, and 5 (P<.05 for
each fluticasone propionate group vs placebo).

Symptom Scores

Mean patient-rated individual symptom scores did not
differ among the four groups at baseline. Change-from-
baseline scores for wheeze, but not cough or shortness of
breath, were significantly (P<.05) improved in the fluti-

Figure 1. Estimated probability of remaining in the study for
patients treated with placebo or fluticasone propionate (FP) in
doses of 25 p.g, 50 Zug, or 100 jug twice daily.
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casone propionate 100-/xg bid group compared with the
placebo group atendpoint (Table 2) and on weeks 2,3,4,
5, and 6; in the fluticasone propionate 25-/xg bid group
compared with the placebo group on weeks 2, 3,4, 5, ad
6; and in the fluticasone propionate 50-p.g bid group
compared with the placebo group on week 2. Statistically
significant differences between groups for reductions in
cough and shortness of breath were not observed.
Significantly greater mean reductions in the number
of night awakenings were observed in each of the flutica-
sone propionate groups compared with the placebo
group at endpoint (P< .05 for each fluticasone propionate
group vs placebo; Table 2) and on weeks 1 and 2. Fluti-
casone propionate 100 /xg bid was also significantly
(P<.05) better than placebo at weeks 3, 5, 6, 7, and 1L

Albuterol Use

Mean albuterol use at baseline was comparable across
treatment groups: patients used an average of 3.99 to
4.73 puffs per day. After treatment with fluticasone pro-
pionate, there was a significant reduction in albuterol use
in the fluticasone propionate groups (1.58 puffs/d to
1.85 puffs/d) compared with placebo (0.28 puffs/d) a
endpoint (Table 2).

O nset of Effect

Post hoc analyses revealed that compared with the pla-
cebo group, the combined fluticasone propionate groups
had higher values for morning PEF on many ofthe first 14
days of treatment (P<.05 among groups on days 3, 5, 6,

The Journal of Family Practice, Vol. 42, No. 4(Apr), 1996
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Table 2. Mean Change (SE) in Efficacy Variables from

Variable Placebo
FEV, morning predose (L)* .14 (.06)
Morning PEFR (L/min)t 12 (5)
BEvening PEFR (L/min) | 8 (5)
Night awakenings* .00 (.04)
Wheeze} —19 (.06)
Cough -.20 (.07)
Shortness o f breath -.20 (.06)
Albuterol use (puffs/day)* -.28 (.29)

=P<05eachfluticasone propionategroup vsplacebo.

< 05fluticasone propionate 50 \jg bid and fluticasone propionate 100 pg bid vsplacebo.

ff< 05 fluticasone propionate 100 peg bid vsplacebo.

Sheffer, LaForce, Chervinskyv, et al.

Baseline at Endpoint for Patients with Asthma

Treatment Regimen

FP 25 jug bid FP 50 jug bid FP 100 jug bid
.40 (.07) 51 (.06) 42 (.07)

31 (6) 27 (6) 45 (6)

22(5) 21 (4) 35 (6)
-.10 (.04) -.14 (.04) -.22 (.03)
-.29 (.07) -.37 (.07) -.56 (.06)
-.19 (.07) -.17 (.08) -.27 (.07)
-.34 (.07) -.36 (.07) -.39 (.07)
-1.58 (.42) -1.81 (.34) -1.85 (.31)

Edenotes standard error; FP, fluticasone propionate; FEV ,, forced expiratory volume in 1second; PEFR, peak expiratoryflow rate; bid, twice daily.

7.9, 11, 12, 13, and 14; Figure 3). In addition, on the
majority of the first 14 days of treatment, all patients
treated with fluticasone propionate had fewer night awak-
enings due to asthma (PC.05 among groups on days 2, 3,
8.9, 10, 11, 12 and 13) and used less albuterol (P <.05
among groups on days 3,4,6, 7,8,9, 10,11,13, and 14),
compared with patients on placebo.

Safety Data

The incidence of physician-assessed potentially drug-
related adverse events ranged from 5% in the placebo
group to 19% in the group treated with fluticasone pro-
pionate 100 jug bid (PC.05 placebo vs both fluticasone
propionate 50 jug bid and 100 p,g bid). 1lie most fre-
quently reported potentially drug-related adverse events
were dysphonia (0% incidence in the placebo group; 3% to
6%in the fluticasone propionate groups), cough (3%; 1%
to 4%, respectively), and pharyngitis (0%; 1% to 3%, re-
spectively). The frequency of oropharyngeal candidiasis
wes consistently low: 1% in the placebo group, 0% in the

Figure 2. Mean forced expiratory volume in 1 second (FETV,)
values during 12 weeks of treatment with placebo or fluticasone
propionate (FP) in doses 0f25 jug, 50 jug, or 100 jug twice daily.
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fluticasone propionate 25-jug bid group, 3% in the fluti-
casone propionate 50 jug bid group, and 5% in the fluti-
casone propionate 100-jug bid group. There was only one
serious adverse event (asthma exacerbation), which oc-
curred on the first day oftreatment. No unusual or unex
peered drug-related adverse events were reported.

There were no differences among groups in the inci-
dence of clinically significant changes in clinical labora
tor)' test values, vital signs, or 12-lead ECGs.

Discussion

These results show that fluticasone propionate aerosol
(25, 50, and 100 jug bid) is effective and well tolerated in
patients whose mild to moderate asthma is not adequately
controlled with as-needed beta-agonists. Lung function
measured by spirometry improved in the fluticasone pro-
pionate groups compared with that in the placebo group.
Furthermore, fluticasone propionate-treated patients
were less likely than placebo-treated patients to be with-
drawn from the study because of worsening asthma.
Compared with the placebo group, the fluticasone propi

* p<0.05 vs placebo

Figure 3. Mean morning peak expiratory flow values during the
first 14 days oftreatment with placebo or fluticasone propionate
(FP) in doses of 25 jug, 50 jug, or 100 jug twice daily.
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onate groups also had fewer night awakenings due to
asthma and used less albuterol for asthma symptoms.

In this study, there were no consistently statistically
significant efficacy differences between doses of flutica-
sone propionate. Relatively flat relationships between
dose and degree of efficacy have also been observed with
other inhaled corticosteroids89 and previously with fluti-
casone propionate in a study employing a wider range of
doses of fluticasone propionate (25, 100, and 500 /xg
bid).6 In that study, fluticasone propionate 500 /xg bid
given to patients previously maintained on beclometha-
sone dipropionate aerosol (8 to 16 actuations per day)
was generally associated with better asthma control than
lower doses, but differences among dosing groups were
only sometimes statistically significant. Although the
doses employed in the present study of asthmatics who
had not been previously treated with inhaled corticoste-
roids were considerably lower than 500 /xg bid, substan-
tial levels of improvement in pulmonary function (15%)
and asthma symptoms were maintained throughout the
treatment period in patients receiving fluticasone propi-
onate 25, 50, or 100 /xg bid. Whether higher doses of
fluticasone propionate are associated with better asthma
control in patients with mild to moderate asthma is a
subject of continuing study. Between 23% and 28% of
patients in this study achieved normal lung function dur-
ing treatment with fluticasone propionate.

In this study, fluticasone propionate aerosol pro-
duced significant improvement in asthma signs and symp-
toms within days of initiation of therapy. Mean values for
morning PEFR were significantly higher in the groups
treated with fluticasone propionate compared with pla-
cebo beginning on the third day of treatment. Improve-
ments in PEFR compared with placebo at weeks 2 to 5
and at endpoint but not at other times throughout the
study is not an unexpected finding, given that the use of
stability criteria resulted in a larger percentage of patient
withdrawals from the placebo group by the middle of the
study. Similarly, significant reductions in wheeze, number
of night awakenings, and albuterol use occurred during
the first 3 to 5 days of treatment with fluticasone propi-
onate. Consistent with these data, FEV, values in the
fluticasone propionate groups, relative to those of the
placebo group, improved by the first clinician-rated as-
sessment 1week after initiation of treatment. Nearly max-
imal relief occurred during the second week of therapy,
and reliefwas maintained throughout the 12-week course
of treatment.

These data suggest that the time to onset of efficacy
of fluticasone propionate may occur much sooner than is
suggested by some characterizations of inhaled cortico-
steroids, which describe these drugs as taking weeks or
months to become effective.3 The data presented here
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reflect the rapid onset of efficacy of fluticasone propi-
onate. However, the time to onset of efficacy of flutica-
sone propionate cannot be compared with that of other
inhaled corticosteroids. The time to onset of symptom
reliefafter administration ofinhaled corticosteroids other
than fluticasone propionate has not been systematically
evaluated in controlled clinical studies. In addition, there
are no published studies in the medical literature compar-
ing fluticasone propionate aerosol with father inhaled cor-
ticosteroid aerosols in patients who had not previously
been treated with inhaled corticosteroids. Therefore, tre
degree to which the results ofthis study are representative
of inhaled corticosteroids as a class remains to be deter-
mined.

Like the efficacy data, the tolerability data are consis-
tent with findings of other studies. Few, and only minor
adverse events occurred after administration of flutica-
sone propionate. The most frequently reported adverse
events attributed to fluticasone propionate were dyspho-
nia and cough, neither ofwhich led to termination ofthe
study drug in any patient. The frequency of oropharyn-
geal candidiasis was consistently low.

The effects of fluticasone propionate on adrenal func-
tion were not monitored in this study, because of the low
dosages of fluticasone propionate employed. The results
ofanother study demonstrate that the doses of fluticasone
propionate used in this study had no clinically significant
effect on hypothalamic-pituitary-adrenal axis functioning,
as measured by plasma cortisol, synthetic ACTH stimula
tion, and 24-hour urinary free cortisol.6 Considered to-
gether, these data demonstrate that fluticasone propi-
onate is well tolerated.

The high degree ofefficacy and tolerability ofinhaled
corticosteroids has led clinicians to recommend them for
the control of inflammation that underlies mild, moder-
ate, and severe asthma.3-10'11This study demonstrates that
fluticasone propionate is an effective agent for patients
poorly controlled on as-needed beta-agonists.
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