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A comparison of fluticasone propionate, 1 mg daily,
with beclomethasone dipropionate, 2 mg daily,
in the treatment of severe asthma
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S. Visser. l Utama, S.L Payne, on behalf of an International Study Group. @ERS
Journals Ltd 1993.
ABSTRACT: We wanted w compare the efficacy and safety of fluticasone propionate, a new topically active inhaled corticosteroid, to that of high dose beclomethasone dipropionate, in severe adult asthma.
Patients currently receiving between 1.5-2.0 mg·day-1 of an inhaled corticosteroid were treated for six weeks in a double-blind, randomized, parallel group study
with 1 mg·day-1 fluticasone propionate (n•82), or 2 mg·day·1 beclometbasone
dipropionate (n•72).
Mean morning peak expirarory flow rates (PEFR) increased from 303 w 321
l·min-1 with fluticasone propionate, and from 294 w 319 l·min·1 with beclometbasone
dipropionate. There was an increase in evening PEFR, asthma symproms improved,
and rescue betaz-agonist use decreased for both treatment groups. None of these
differences between treatments were statistically significant. However, diurnal variation was significantly reduced with fluticasone propionate, when compared with
beclomethasone dipropionate (difference .. 7 l·min-1 ; p=0.038). Clinic lung function
also improved with both treatments and, apart from % predicted PEFR, which
showed no difference after beclometbasone di.propionate but increased from 73 w
78% with fluticasone propionate, there were no differences between treatments.
Forced expirarory volume in one second {FEV1) increased with both treatments. The
geometric mean plasma cortisol concentration rose after treatment with Duticasone
propionate (from 293 w 309 nmol·l·1) and feU after beclomethasone dipropionate
(from 256 w 224 nmol·I-1); the difference between treatments was significant. The
incidence of adverse events was low in both treatment groups.
In conclusion, 1 mg·day-1 fluticasone propionate was as effective as 2 mg•day-1
beclomethasone dipropionate in the control of severe asthma. However, adrenal
function was affected less by fluticasone propionate, which gives it a better overaU
safety profile. This study, therefore, demonstrates the increased therapeutic potential of Outicasone propionate over beclomethasone dipropionate in severe asthma.
Eur Respir J., 1993, 6, 877-884.

The efficacy of oral corticosteroids in the treatment of
chronic asthma is undisputed, but their long-tenn use is
associated with adverse side-effects, including suppression
of the hypothalamo pituitary adrenal (HPA) axis function,
osteoporosis, weight gain, hypertension and reduced glucose tolerance [1, 2]. The introduction of inhaled corticosteroids in the early 1970s represented a significant
therapeutic advance in the management of asthma, since
these compounds combined high topical potency with low
systemic activity. It has been repeatedly shown that doses
of up to 800 J..Lg·day1 of inhaled corticosteroids, such as
beclomethasone dipropionate and budesonide, do not have
clinically significant effects on HPA-axis function, and are
not thought to be associated with other adverse systemic
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effects [3-5]. However, high doses of ~1,500 f.lg·day 1
may suppress HPA-axis function in some patients [6-8].
Fluticasone propionate is a new, topically active,
synthetic glucocorticosteroid, which has negligible oral
bioavailability, due to a combination of poor gastrointestinal absorption and extensive first pass hepatic metabolism [9]. This feature would suggest that fluticasone
propionate has advantages over currently used inhaled
corticosteroids, since, as with any inhaled drug, a large
proportion of the dose (approximately 90%) will be swallowed [10]. The lack of systemic action of flulicasone propionate has been demonstrated in a study in healthy
volunteers, who were treated for 10 days with either, 1.5
mg·day-1 fl.uticasone propionate, 15 mg·day-1 beclomethasone
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dipropionate, or with placebo. At the end of the treatment period, morning plasma cortisol levels after fluticasone
propionate showed no significant differences compared
with placebo. In contrast, after treatment with beclomethasone dipropionate, morning cortisol levels were significantly decreased [11].
Fluticasone propionate has been shown to be twice as
potent as beclomethasone dipropionate both in preclinical studies and in dose ranging studies in asthmatic patients [12, 13]. It is believed, therefore, that fluticasone
propionate, administered at higher doses, will have a
wider safety margin compared with beclomethasone
dipropionate or budesonide.
The present study was designed to compare the efficacy
and safety of fluticasone propionate treatment (1 mg·day1),
with high-dose beclomethasone dipropionate treatment (2
mg·day1), in adult patients with severe asthma.
Methods

Patients
One hundred and seventy-two patients, with a clinical
history of severe chronic ast.hma, were recruited from Ot!tpatients at 18 centres in seven countries worldwide. All
patients required 1.5-2.0 mg·day1 beclomethasone dipropionate or budesonide and inhaled bet~-adrenergic
receptor agonist (betaz-agonist) therapy. Of the 172
patients, 154 were randomized to treatment, and their results are presented in this paper. Eighty two patients received fluticasone propionate (1 mg·day· 1), and 72
received beclomethasone dipropionate (2 mg·ctay·'). The
patient characteristics are shown in table 1; the two treatment groups were well-matched for sex, age, weight,
height, ethnic origin, smoking habits, use of a spacer device, duration of asthma, prestudy asthma medication, and
baseline pulmonary function. All patients gave their
infonned consent, and the study was approved by local
ethics conunittees.

Table 1. -

In the month preceding the run-in to the study, none
of the patients had changed their prophylactic inhaled or
oral medications, which they used to control their asthma.
and none had been admitted to hospital in connection
with their respiratory disease. Inclusion criteria were
based on lung function and asthma symptoms. Patients
were entered into the treatment period if they had demonstrated at least two of the following: mean morning
peak expiratory flow rate (PEFR) 90% of predicted during the last 7 days of the run-in period; ;;::15% reversibility in forced expiratory volume in one second (FEY 1)
following inhalation of a be~-agonist during the run-in
period or within 3 months before the start of the study;
;;::20% diurnal variation in PEFR on at least 4 of the last
7 days of the run-in period; asthma symptoms on at least
4 of the last 7 days of the run-in period.
Exclusion criteria were as follows: changes in asthma
medication (except inhaled be~-agonist) during the runin period; treatment with systemic corticosteroids within
one month of the study period, or on more than four
occasions during the six months before the run-in period;
treatment with other investigational drugs within four
weeks of the study; hypersensitivity to inhaled corticosteroids; concomitant diseases likely to complicate the evaluation of the study drug; pregnancy or lactation. Women
of childbearing potential were only included if the investigator considered that they were taking adequate contraceptive precautions.
Thirteen patients taking fluticasone propionate, and five
taking beclomethasone dipropionate, were withdrawn by
the investigator during the study. Withdrawals from the
fluticasone propionate group were made because of exacerbation of asthma (six patients), other adverse events
(two patients: oral candidiasis, abnormal hepatic function),
or non-compliance (five patients). Two patients were
withdrawn from the beclomethasone dipropionate group
because of exacerbation of asthma, and three were withdrawn because of other adverse events (diabetes; chest
infection and oral candidiasis; pityriasis rosea).

Patient characteristics
BDP
2 mg·day· 1

Total

Parameter

FP
1 mg·day-1

Patients n
MIF n
Caucasian n (%)
Smokers n (%)
Median age yrs (range)
Duration of asthma
>1 yr n (%)
>10 yrs n (%)
Spacer used n (%)
Prestudy asthma medications*
Methylxanthines n (%)
Ipratropium bromide n (%)
Sodium cromoglycate n (%)
Other n (%)

82
44/38
78 (95)
14 (17)
50 (18-78)

72
41131
71 (99)
17 (24)
52 (20-75)

82
48
26

(59)
(32)

71
38
22

(99)
(53)
(31)

153
86
48

(99)
(56)
(31)

38
22
4
9

(46)
(27)
(5)
(11)

31
17
2
4

(43)
(24)
(3)
(6)

69
39
6
13

(45)
(25)
(4)
(8)

(lOO)

154
85/69
149 (97)
31 (20)
51 (1S.:.78)

FP: fluticasone propionate; BDP: beclomethasone dipropionate; *: excluding inhaled
agonists.
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Study design

The study was double-blind, parallel-grouped and
randomized in design. Treatment was for six weeks, after a run-in period of two weeks, and there was a follow-up period of two weeks after treatment.
During the two week run-in period the patients discontinued use of their usual inhaled bronchodilator (be~
agonists, anticholinergic agents and combination inhalers)
and replaced them with inhaled salbutamol, taken as r~
quired. All other asthma medication, including their usual
inhaled corticosteroid therapy was continued at a ftxed
dose.
At the end of the run-in period, the patients' usual inhaled corticosteroid treatment was replaced by fluticasone
propionate or beclomethasone dipropionate. Fluticasone
propionate was given as two 250 j.lg actuations inhaled
from a pressurized inhaler twice daily, along with two
actuations of placebo, inhaled twice daily. Beclomethasone dipropionate was administered as two 250 J.Lg
actuations from each of two pressurized inhalers, twice
daily. Throughout the duration of the study patients continued using their other asthma medication at constant
dose. They were allowed to use salbutamol inhalers (100
J.Lg per actuation) as required for symptomatic relief of
airways obstruction.
Patients were withdrawn from the study if a change or
increase in the dose of their current asthma medication
proved necessary, or if any additional medication, including oral corticosteroids, was required.

Protocol

Using the mini-Wright peak flow meter, patients measured their PEFR morning (between 07.00-08.00 h) and
evening (19.00-20.00 h), before taking fluticasone propionate or beclomethasone dipropionate or using salbutamol. On each occasion, they took three readings.
They entered these measurements on a daily record card,
on which they also noted the severity of their asthma
symptoms by day and at night, using four-point rating
scales. Symptoms during the day were rated as follows:
O=none; l=wheezing or shortness of breath on strenuous
exercise/hurrying, otherwise asthma not unduly troublesome; 2=wheezing or shortness of breath most of the day,
normal activities difficult; 3=unable to carry out normal
activities because of shortness of breath. Symptoms during the night were rated as follows: O=none: !=symptoms
caused waking once or early waking; 2=woken 2 or 3
times by cough/wheeze/breathlessness/asthma; 3=awake
most of the night with cough/wheeze/breathlessness/
asthma. Patients also recorded their use of the study
medication and of the salbutarnol inhaler.
After the initial visit, patients attended the clinic on four
more occasions: at the end of the run-in period, after three
and six weeks of treatment, and at the end of the two
week follow-up period. At each of these visits three,
measurements were made of PEFR, FEY., and forced vital capacity (PVC) before, and 15 min after inhalation of
2 puffs (200 J.Lg) salbutarnol. Where possible, these
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measurements were made at the same time of day (preferably in the morning) on each visit, and patients were
asked not to use their inhaled bronchodilator for four
hours before attending the clinic. The patients assessed
their asthma as compared to the previous visit according
to the following scale: I =much improved; 2=improved;
3=unchanged; 4=worse; 5=much worse. Oropharyngeal
swabs, to determine the presence of Candida albicans,
were taken if there was clinical evidence of infection following visual examination.
Adverse events

All serious and minor adverse events were recorded,
irrespective of their causality in relation to the study
drug. Serious adverse events were defined as death, lifethreatening, disabling or incapacitating events, events r~
quiring hospitalization, any congenital abnormality or
cancer or drug overdose, and any other clinical or laboratory event leading to withdrawal of the study drug.
Laboratory evaluations

Blood samples for routine testing (haematology, biochemistry) were taken between 08.00 and 10.00 h at the
clinic visits before and during treatment, and at the follow-up visit if any abnormal results had been noted at
the previous visit. The samples were analysed locally.
Plasma cortisol concentrations were assessed from blood
samples taken at the pretrial visit, and at the clinic visits
at the end of the run-in period, and after 6 weeks of treatment. The plasma cortisol samples were analysed centrall.y by the West Middlesex Laboratory, UK The samples
were analysed by radioimmunoassay, using the coated
tube method with a between batch coefficient of variation of 7%.
Analysis

All statistical analyses were carried out using SAS
(release 6.03) programs and procedures.
Data from the daily record cards completed during the
run-in period were used to establish a baseline. For the
treatment period, data were analysed for days 1-21, 2242 and 1-42. To be included in the analysis of a variable, patients were to have provided data for at least
seven days during the run-in period, and for at least 11
days in any treatment assessment period. The mean
morning and evening PEFR was calculated over each period for each patient, and expressed as absolute values
and as percentage of predicted values. Predicted lung
function values were calculated from sex, age, and height
using standard formulae [14].
Diary card PEFRs and other lung function values,
together with plasma cortisol concentrations, were analysed by analysis of covariance, adjusting for baseline,
country, use of spacer and treatment. For the percentages of symptom-free days/nights and the mean frequency
of use of the salbutarnol inhaler, the differences from
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baseline were obtained for each of the three treatment
periods (days 1-21, 22-42, 1-42), and the differences
between treatments compared using the Wilcoxon rank
sum test, adjusted according to country using the van
Elteren method (15]. The median symptom scores were
also calculated and tabulated. The assessments of treatment efficacy made by patients after three and six weeks
of treatment were compared, adjusting for country, using
an extended Mantel-Haenszel test with standardized midrank scores [16]. The numbers of patients reporting an
adverse event in each treatment group were compared
using the Mantei-Haenszel test (16]. For all variables p
values <0.05 were considered significant.

sis of covariance, which takes into account the baseline
values, country and use of spacer device, showed that
there was no difference between the treatment means (adjusted mean difference, -7 l·min·1; 95% confidence interval (95% Cl), -21 to 7 l·min· 1; p=0.346). Mean evening
PEFR also improved with both treatments (table 2).
Again, analysis of covariance showed no significant differences between treatments (adjusted mean difference,
-13 l·min·1; 95% Cl, -26 to 1 l·min·1; p=0.07).
When the morning PEFR value was subtracted from
the previous evening's PEFR value to obtain diurnal variation in PEFR, there was, however, a significantly greater
reduction over the six weeks of treatment with fluticasone
propionate, when compared with beclomethasone
dipropionate (the difference was 7 l·min·1, p=0.038; fig. 2).
At the end of the six week treatment period, patients given
fluticasone propionate or beclomethasone dipropionate
reported fewer asthma symptoms by day and at night,
with no significant differences between treatments (table
2 and fig. 3). The percentage of patients with a median
daytime or night-time symptom score of 0 increased with
both treatments (table 2). For all treatment-time periods
analysed, less than 10% of patients given fluticasone propionate or beclomethasone dipropionate had median
symptom scores of 2 or more. Both treatments also reduced the number of days and nights in which patients
had to use their salbutamol inhaler (table 2). In both
treatment groups, there was a small decrease in the
number of times salbutamol was used during the day or
at night (table 2).
There were no significant differences between fluticasone propionate and beclomethasone dipropionate for any
of these parameters during any treatment period.

Results

Efficacy
Both fluticasone propionate and beclomethasone
dipropionate were highly effective in the control of severe asthma, and analysis of the parameters measured
showed very few significant differences between the two
treatments.
Tests for baseline by treatment interaction, country by
treatment interaction, and use of spacer device by treatment interaction were performed, and in each case there
was no evidence of an interaction effect.
Daily record card

Over days 1-42 of treatment, mean morning PEFR
increased on both treatments (table 2 and fig. 1). AnalyTable 2. -

Dairy card data
Fluticasone
propionate

Parameter

PEFR AM

l·min·•
PEFR PM
/·min·•
Diurnal variation
l-min·l

Symptom-free
days %
Symptom-free
nights %
DayS=() %
Nights=O %
Rescue--free
days %
Rescue-free
nights %
Mean usage1
salb·day-1 n
Mean usage'
salb·nighr1 n

Baseline
mean

Means
after
treatment

303
(77)
337
(75)
37
(75)
38

321
(77)
339
(75)
20
(75)
52

46

Adjusted
means*
317
(77)
336
(75)
23
(75)

Beclomethasone
dipropionate
Adjusted
Baseline
Means
mean
after
means*
treatment
324
(70)
348
(70)
30
(69)

Difference
in adjusted
means (95% Cl)

p value

-7 (-21 to 7)

0.346

-13 (-26 to 1)

0.07

294
(70)
333
(70)
39
(69)
28

319
(70)
349
(70)
28
(69)
37

59

38

50

0.854

38
49
28

58
61
36

28
35
23

38
57
30

0.733

47

53

39

47

0.935

13

10

14

11

0.866

6

5

8

6

0.875

-7

0.038**
0.212

Numbers in parenthesis indicate number of patients. *: mean adjusted for baseline, country and use of spacer; **: statistically
significant in favour of fluticasone proprionate; t: mean number of times rescue medication used per day/night. DayS=(): days
with median symptom score ::0; Nights=O: nights with median symptoms score =0; -: not calculated; PEFR: peak expiratory flow
rate. AM: morning; PM: evening.
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Fig. 3. - Mean percentage of: a) symptom-free days; and b) symptom-free nights at baseline, during days 1- 2 1 and during days 22-42 of
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N.C. BARNES ET AL.

882

Clinic lung function

Adverse events

Pulmonary function measurements taken before salbutamol
inhaled showed improvements after three and six weeks of
treatment (table 3). For PEFR as percentage predicted, the
improvement in PEFR was significantly greater in the
fluticasone propionate treated group (p=0.046). There were
no other significant differences between the treatment groups.
1bere were improvements in FEV1 and FVC at three and
six weeks, with no significant differences between treatments.
At both clinic visits, more patients reported that their
asthma had improved after taking treatment when compared with the run-in period. At six weeks, 44% of patients taking fluticasone propionate, and 38% taking
beclomethasone dipropionate, assessed their asthma to be
improved or much improved, in comparison with 21%
(fluticasone propionate), and 18% (beclomethasone dipropionate), at baseline after a two week run-in period.
There was no significant difference between the two treatments.

The incidence of adverse events is summarized in
table 4. Statistical analysis showed no significant differences (p>O.IS) between treatments in the incidence or
nature of adverse events.
Adverse events that occurred in more than 2% of patients during treatment are shown in table 4. The most
common adverse events were related to disease, e.g. astluna,
rhinitis. Three serious adverse events (including two of
exacerbation of asthma) were reported during the study
drug period, all in patients taking fluticasone propionate,
but none of these was assessed as being related to treatment. In total, during the treatment period, six patients
taking fluticasone propionate and two taking beclomethasone dipropionate were withdrawn from the study
because of an exacerbation of asthma.
The incidence of pharmacologically predictable adverse
events, i.e. Candida albicans and hoarseness, was low,
and there was no difference between the treatment groups.

Table 3. -

Clinic lung function at baseline and after six weeks of treatment
Fluticasone propionate
n=68

Parameter

PEFR l·min·1
% pred
FEV1 I
% pred
FVCL
% pred

Beclometbasone dipropionate
n=68

Baseline
mean

Means
after
treatment

Adjusted
means*

Baseline
mean

Means
after
treatment

Adjusted
means*

Difference
in adjusted
mean (95%Cl)

333
73
1.88
61
2.97
80

364
80
2.07
67
3.18
85

357
78
1.95

3231
72t
1.73
57
2.78
75

331'
72'
1.89
62
2.93
79

3301
72t
1.89
61
3.00
81

27 (-2 to 56)
6 (0 to 12)
0.66 (-0.07 to 0.19)
2 (-2 to 6)
0.09 (-0.07 to 0.25)
2 (-2 to 7)

64

3.09
83

p value

0.072
0.046**
0.343
0.358
0.265
0.274

*: mean adjusted for baseline, country and use of space; % pred: % predicted normal value; t: n=67. PEFR: peak expiratory flow
rate; **: statistically significant in favour of fluticasone proprionate. FEV1: forced expiratory volume in one second; FVC: forced
vital capacity.
Table 4.

-

Summary of adverse events
Run-in

Patients n
Adverse events n
Patients with
an adverse event n (%)
Severe adverse event n (%)
Drug-related adverse
event n (%)
Withdrawal due to
adverse event n (%)

172
53

FP

BDP
72

Follow-up

82
71

60

46 (27)
6 (3)

43 (52)
8 (10)

37 (51)
5 (7)

25 (16)
1 (1)

3 (2)

15 (18)

18 (25)

4 (3)

9 (5)

8 (10)

5 (7)

0 (0)

M~1

common (>2% of patients) adverse event during treatment
12 (15)
Asthma and related events n (%)
6 (7)
Rhinitis n (%)
5 (6)
Oral candidiasis n (%)
Upper respiratory tract
infection n (%)
5 (6)
4 (5)
Sore throat n (%)
Headache n (%)
3 (4)
Cough n (%)
3 (4)
Respiratory infection n (%)
2 (2)
FP: fluticasone propionate; BDP: beclomethasone dipropionate.

7 (10)
2 (3)
3 (4)
2 (3)
4 (6)
l (1)
0
2 (3)
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FLUTICASONE PROPIONATE IN SEVERE ASTHMA

Candida was reported in five patients (6%) on fluticasone
propionate, and in three patients (4%) on beclomethasone dipropionate; one patient (on beclomethasone dipropionate) was withdrawn as a result of this infection. Two
patients on fluticasone propionate and one on beclomethasone dipropionate reported hoarseness as an associated symptom of oral candidiasis. No patient given
fluticasone propionate reported hoarseness as a single
symptom, but two patients on tluticasone propionate reported hoarseness as one of several symptoms, and one
patient reported aphonia and huskiness. Hoarseness was
reported as a single symptom in two patients taking
beclomethasone dipropionate.

Laboratory evaluations
No abnormalities were detected in the routine laboratory haematology, biochemistry and urinalysis.
Plasma cortisol concentrations from before and after
treatment were recorded from 117 patients, 57 of whom
received fluticasone propionate, and 60 of whom received
beclomethasone dipropionate. Statistical analysis of the
cortisol data showed a significant interaction of treatment
with baseline (p=0.04). Patients who started the study
with a low plasma cortisol concentration showed a greater
improvement on fluticasone propionate than those on
beclomethasone dipropionate. Overall, when compared
with baseline values, mean early morning plasma cortisol
concentrations rose after treatment with fluticasone propionate and fell after treatment with beclomethasone dipropionate.
The geometric mean morning serum cortisol rose from
a baseline of 293 to 309 nmol-1-1 after treatment with
fluticasone propionate, and fell from a baseline of 256 to 224
nmoH1 after treatment with beclomethasone dipropionate.

Statistical analysis of the means, which were adjusted for
differences in baseline values, country and use of spacer
device, showed that they were significantly different
(p=0.026), with the mean plasma cortisol concentration
rising 27% higher in the fluticasone propionate group than
in the beclomethasone dipropionate group (the ratio of the
fluticasone propionate mean to the beclomethasone
dipropionate mean=l.27; 95% Cl, 1.03-1.56).
These findings are illustrated in figure 4, which is a scatter plot of all the individual plasma cortisol values. The
lower limit of the normal value of plasma cortisol (150
runol-J·1) is indicated on both axes. Patients who fell into
"quadrant a" were those who started the study with a lower
than nonnal plasma cortisol value, which increased over the
study period; patients who fell into "quadrant b" were those
who started the study with a cortisol value above the normal value, which remained above after six weeks of treatment; patients who fell into "quadrant c" were those who
had a lower than nonnal value at baseline, which remained
low after study treatment; and patients who fell into "quadrant d" were those who had a value above the lower nonnal
limit at baseline, which then fell after the study treatment
A comparison of the scatter plots shows that whilst the
majority of patients who received fluticasone propionate
fell into "quadrants a and b" and were above the lower
limit of nonnal values after treatment, the individual plots
for beclomethasone dipropionate were more scattered, and
several patients fell into "quadrants c and d" indicating
that they had lower than normal values after treatment

Vital signs
No significant changes in weight, pulse rate, or systolic
or diastolic blood pressure were detected in the total
population.

Beclomethasone dipropionate

Fluticasone propionate
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Discussion
This study has demonstrated that 1 mg·day·• fluti.casone
propionate is approximately equipotent to 2 mg·day·•
beclomethasone dipropionate in the control of severe
chronic asthma. Over the six week study period, both
treatments improved pulmonary function, reduced daytime
and night-time asthma symptoms and, as a consequence,
reduced the use of relief bronchodilator medication. Furthennore, the reduced diurnal variation in PEFR was significantly greater on fluticasone propionate. This
improvement on both treatments was reflected in the
patients' own assessment of their asthma. These results
are consistent with the 2: 1 potency ratio of fluticasone
propionate to beclomethasone dipropionate, which has
been observed in earlier studies [12, 13].
The overall incidence of adverse events was low.
There were no significant differences between treatment
groups, and no unexpected adverse effects were observed
in either treatment group. The most frequently reported
event was associated with the disease itself (asthma was
reported by 12 patients in the fluticasone propionate group
and 7 patients in the beclomethasone dipropionate group).
Oral candidiasis and hoarseness are pharrnacologically
predictable adverse events of inhaled corticosteroid therapy
[17, 18]. Candida is present in many normal throats [1921], and has been cultivated from throat swabs in up to
71% of nonnal subjects [22]. The incidence of candidiasis in patients taking inhaled corticosteroids has also
varied considerably from 3% [23] to 77% [24]. It has
been suggested that the incidence is related to dose [25],
and frequency of use [26], and may be reduced with
spacer devices [27]. In this study, the incidence of
hoarseness was low in both treatment groups, and candidiasis was reported in 6% of the patients treated with
fluticasone propionate, and 4% of those treated with
beclomethasone dipropionate. The incidence of candidiasis was too low to determine whether the use of a spacer
device had affected the results.
The study compared the effects of fluticasone propionate
with that of high-dose beclomethasone dipropionate on HPAaxis function. High doses of beclomethasone dipropionate
~1,500 J.Lg·day-1) are known to produce adrenal suppression
in some patients [6-8]. In the present study, there was no
evidence of any clinically significant effect on the HPAaxis in any patient treated with fluticasone propionate.
Overall, mean plasma cortisol levels fell following treatment with beclomethasone dipropionate (2 mg·day-1). In
contrast, in patients on fluticasone propionate (1 mg-day-1),
mean plasma cortisol levels rose. The difference between
the treatment groups was statistically significant
The present study indicates that in the control of
severe asthma, fluticasone propionate at 500 J.Lg b.d.
(1 mg-day·•) is at least as effective as beclomethasone
dipropionate at 1,000 j.Lg b.d. (2 mg-day·•). Furthennore,
in terms of safety, fluticasone propionate has significant
benefits, exerting significantly less effect on the function
of the HPA-axis in comparison with beclomethasone
dipropionate. This favourable ratio of therapeutic effects
to systemic side-effects should make fluticasone propionate a useful drug in the treatment of severe asthma.

References
l. David DS, Grieco MH, Cuslunan P. - Adrenal glucocorticoids after twenty years. J Chronic Dis 1970; 22: 637711.
2. Kwong FK, Sue MA, Klaustenneyer WB. - Corticosteroid complications in respiratory disease. Ann Allergy 1987;
58: 326-330.
3. Huskisson SC, Meades CR, Cuss FM, Palmer JBD. lnhaled Beclomethasone Dipropionate. In: Cochrane GM, ed.
Systemic Effects Reviewed. Aberystwyth, Castle Press, 1989.
4. Johansson S-A, Andersson K-E, Brattsand R, Gruvstad E,
Hedner P. - Topical and systemic potencies of budesonide
and beclomethaone dipropionate in man. Eur J Clin Pharmacal
1982; 22: 523-529.
5. Bisgaard H, Nielsen MD, Andersen B, et al. - Adrenal
function in children with bronchial asthma treated with beclomethasone dipropionate or budesonide. J Allergy Clin Immunol
1988; 81: 1088-1095.
6. Smith MJ, Hodson ME. - Effects of long-tenn inhaled
high dose beclomethasone dipropionate on adrenal function.
Thorax 1983; 38: 676--681.
7. Ebden P, Jenkins A, Houston G, Davies BH. - Comparison of two high dose corticosteroid aerosol treatments,
beclomethasone dipropionate (1,500 J.Lg·day- 1) and budesonide
(1,600 J,tg·day- 1) for chronic asthma. Thorax 1986; 41: 869-&74.
8. Brown PH, Blundell G, Greening AP, Crompton GK. Hypothalamo-pituitary-adrenal axis suppression in asthmatics
inhaling high dose corticosteroids. Respir Med 1991; 85: 501510

9. Harding SM. - The human phannacology of fluticasone
propionate. Respir Med 1990; 84 (Suppl. A): 25-29.
10. Davies DS. - Pharmacokinetics of inhaled substances.
Postgrad Med J 1975; 51 (Suppl. 7): 69-75.
11. Harding SM, Felstead S. - A comparison of the tolerance and systemic effects of fluticasone propionate (FP) and
beclomethasone dipropionate (BDP) in healthy volunteers. Eur
Respir J 1988; 1 (Suppl. 2): 1965 (Abstract).
12. Phillips GH. - Structure-activity relationships of topically active steroids: the selection of fluticasone propionate.
Respir Med 1990; 84 (Suppl. A): 19- 23.
13. Svendsen UG. - Fluticasone propionate (a new inhaled
steroid): clinical developments in mild to moderate adult
asthmatics. Eur Respir J I 990; 3 (Suppl. 10); 250s: S924
(Abstract).
14. Quanjer PH, Dalhuijsen A, van Zomeren BC. - Summary equations of reference values. Bull Eur Physiopathol
Respir 1983; 19 (Suppl. 5): 145-151.
15. l..elunann EL. - In: Nonparametrics: Statistical Methods
Based on Ranks. San Francisco, Holden-Day Inc., 1975; p. 135.
16. Koch GG, Edwards S. - Clinical efficacy trials with
categorical data. In: Peace KE, ed. Biophannaceutical Statistics
for Drug Development New Yorlc, Dekker, 1988; pp. 403-457.
17. Toogood m. - High-dose inhaled steroid therapy for
asthma. J Allergy Clin lmmunol 1989; 83: 528-536.
18. Reed CE. - Aerosol glucocorticoid treatment of asthma.
Am Rev Respir Dis 1990; 141: 582-588.
19. Gentle TA, Wamock DW, Eden OB. - Prevalence of

FLUTICASONE PROPIONATE IN SEVERE AS'rnMA

0011 colonisation with Candida albicans and anti-C. albicans IgA
in the saliva of nonnal children and children with acute lymphoblastic leukaemia MycopaJiwlogica 1984; 87: lll- 114.
20. Oayton Ym, Noble WC. - Obsetvations on the epidemiology of Candida albicans, J Clin Pathol 1966; 19: 76-78.
21. Martin MV, Willcinson GR. - The oral yeast flora and
10 year old schoolchildren. Sabourandia 1983; 21: 129-135.
22. Shaw NJ, Edmunds AT. - Inhaled beclomethasone and
oral candidiasis. Arch Dis Child 1986; 61: 788-790.
23. Chervinsk:y P, Petraco AJ. - Incidence of oral candidiasis during therapy with triamcinolone acetonide aerosols. Ann
Allergy 1979; 43: 80.

885

24. Brompton Hospital/Medical Research Council Collaborative Trial. - Double-blind trial comparing two dosage schedules of beclomethasone dipropionate aerosol in the treatment
of chronic bronchial asthma. Lancet 1974; ii, 303-307.
25. Toogood JH, Jennings B, Greenway RW, Chuang L. Candidias.i s and dysphonia complicating beclomethasone treatment of asthma. J Allergy Clin lmmunol 1980; 65: 145-153.
26. Smith MJ, Hodson ME. High-dose beclomethasone
inhaler in the treatment of asthma. Lancet 1983; i, 265-269.
27. Toogood JH, Basketville J, Jennings B, Lefcoe NM,
Johansson S-A. - Use of spacer to facilitate inhaled corticosteroid treatment of astluna. Am Rev Respir Dis 1984; 129: 723-729.

