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Summary

Abstract

Fluticasone propionate is a corticosteroid with comparatively high receptor af-
finity and topical activity. Inhaled fluticasone propionatg00ug/day provided
effective corticosteroid maintenance treatment in patients with mild to moderate
asthma in randomised, controlled clinical studies of 4 to 24 weeks in duration.
Dosages of 50 to 25%@ twice daily produced consistent improvement in spiro-
metric measures of lung function, reduced the frequency of as-n@edegbnist
bronchodilator use, asthma symptom scores and night-time wakenings, and pre-
vented asthma exacerbations compared with placebo. Fluticasone propionate
<25Qug twice daily provided significantly greater improvements in lung function
than nedocromil 4mg 4 times daily, theophylline (5 to 15 mg/L) or zafirlukast
20mg twice daily. Health-related quality of life improved significantly with
fluticasone propionate 8@ twice daily, but not zafirlukast 20mg twice daily or
placebo. In comparative trials in which fluticasone propionate was given at half
the dosage of beclomethasone dipropionate, budesonide or flunisolide, flutica-
sone propionats250ug twice daily produced equivalent or greater improvement

in spirometric parameters and equivalent reductions in the use of as-needed
B2-agonists than beclomethasone dipropionate, budesonide or flunisolide. Fluti-
casone propionate 2f0 twice daily was generally more effective than triamcin-
olone acetonide 2Q@ 4 times daily in two 24-week trials.

The combination of inhaled fluticasone propiona250 plus salmeterol
<50ug twice daily allowed for the use of lower dosages of the inhaled corticoste-
roid.

The incidence of adverse events in patients receiving inhaled fluticasone pro-
pionate 50 to 25(g twice daily was similar to that in beclomethasone dipropion-
ate 168 to 50(g twice daily and budesonide 100 to §@ptwice daily recipients
and greater than that in recipients of triamcinolone acetonidg@@@imes daily
in comparative trials. The incidence of oral candidiasis w8%o in patients
treated with fluticasone propionat@5Qug twice daily or other agents. There was
no evidence of clinically significant hypothalamo-pituitary-adrenal (HPA) axis
suppression with fluticasone propiona250ug twice daily in comparative
trials.

Conclusions.Inhaled fluticasone propionaf00pug/day is an effective anti-
inflammatory therapy for mild to moderate asthma in adolescents and adults. The
drug is more effective than nedocromil, theophylline or zafirlukast and is at least
as effective as other inhaled corticosteroids administered at twice the fluticasone
propionate dosage. The addition of inhaled salmeterol allows the use of lower
maintenance dosages of fluticasone propionate. The drug is well tolerated and
there is no evidence of a clinically significant effect of this dosage on HPA axis
function. Hence, fluticasone propionat®&00 pg/day is a particularly suitable
agent for patients with mild to moderate asthma.
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Pharmacological
Properties

Therapeutic Efficacy

Fluticasone propionate250ug twice daily attenuates antigen processing,
suppresses recruitment and activation of inflammatory cells and reduces the
thickness of the basement membrane in the airways of patients with mild asthma.
At dosages ranging from 100 to 2f@/day the drug generally reduced bronchial
hyperresponsiveness, as measured by the dose of inhaled histamine, methachol-
ine or adenosine’Smonophosphate required to provoke a 20% decline(Pib

forced expiratory volume in 1 second (FE\Vn patients with mild to moderate
asthma. The Piyfor histamine was significantly greater after 2 weeks’treatment
with fluticasone propionate 1@ twice daily than zafirlukast 20mg twice daily

in a crossover study. Fluticasone propionatei&b@nd salmeterol 54y, each

given alone or in combination, reduced bronchial hyperresponsiveness in patients
with significant diurnal variation in the P13 of methacholine.

In general, fluticasone propionat@50ug twice daily had minimal effects on
hypothalamo-pituitary-adrenal (HPA) axis function in adult patients with mild to
moderate asthma enrolled in placebo-controlled studies and there was no differ-
ence in HPA axis function when fluticasone propionate doss§@6ug/day were
compared with other inhaled corticosteroids in clinical trials.

Plasma concentrations of fluticasone propionate were below the limit of de-
tection (<0.025ug/L) after inhalation of 10Qg twice daily for 4 weeks. Concen-
trations of the drug in peripheral lung tissue exceeded those in plasma by
approximately 100-fold and fluticasone propionate could be detected in lung
tissue and serum for 16.3 and 13.3 hours, respectively, after inhalation of a single
100Qug dose prior to pneumonectomy or lobe resection. The oral and pulmonary
bioavailability of fluticasone propionate was, respectively, <1% and 14.9% in
healthy volunteers. The terminal elimination half-life of fluticasone propionate
was 7.6 to 14.4 hours after inhalation of a single 1@9@ose or inhalation of
100Qug twice daily for 7 days from a dry powder inhaler.

Fluticasone propionate 50 to 50@/day produced improvements in lung function

in patients with mild to moderate persistent asthma in randomised, comparative
trials of 4 to 24 weeks’ duration. Improvements in morning and evening peak
expiratory flow rate (PEF) and FENN patients treated with fluticasone propio-
nate 25 to 25Qg twice daily were generally significantly greater than in those
treated with placebo, inhaled nedocromil 4mg 4 times daily, oral theophylline
(titrated to plasma concentrations of 5 to 15 mg/L) or oral zafirlukast 20mg twice
daily. In comparative trials with inhaled beclomethasone 168 tquf0fwice
daily, budesonide 200 to 6@ twice daily or flunisolide 50Qg twice daily, in
which fluticasone propionate was given at half or less than half the microgram
dosage of the other inhaled corticosteroid (i.e. fluticasone propionate 50jg 250
twice daily), improvements in morning and/or evening PEF in fluticasone propio-
nate recipients were generally similar to, or significantly greater than, those in
patients treated with the comparator. In two 24-week trials, improvements in
morning PEF and FEVafter 24 weeks were significantly greater in fluticasone
propionate 25Qg twice daily recipients than in triamcinolone acetonide 290

4 times daily or placebo recipients.

In concert with improvements in lung function, requirements for as-needed
B2-agonists and nocturnal awakenings generally decreased and asthma symptoms
improved in patients treated with fluticasone propionate 25 tqug3@ice daily
in comparative trials. The frequency of as-neefleégonist use decreased sig-
nificantly in fluticasone propionate 25 to 2f@ twice daily recipients compared
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with those receiving placebo, nedocromil 4mg 4 times daily or zafirlukast 20mg
twice daily. Recipients of fluticasone propionate 100 but nqicb@vice daily

used significantly less supplementary salbutamol compared with theophylline-
treated patients. The frequency of as-neggtedgonist use decreased from base-
line in comparative trials in which fluticasone propionate was administered at
half or less than half the microgram dose of beclomethasone dipropionate 200 to
336ug twice daily or budesonide 200 or 40@twice daily. Furthermore, require-
ments for supplementary salbutamol decreased significantly in patients treated
with fluticasone propionate 25@ twice daily compared with those receiving
triamcinolone acetonide 2@ 4 times daily or placebo.

The frequency of withdrawal from comparative trials because of loss of effi-
cacy generally declined in patients treated with fluticasone propionate 25 to
250ug twice daily. More than half (52 to 71%) of the placebo-treated patients
withdrew from 5 of 7 placebo controlled trials because of asthma exacerbations;
however, the frequency of withdrawal was significantly lower in fluticasone pro-
pionate 25 to 250g twice daily recipients (6 to 37%) with no statistical differ-
ences between fluticasone propionate dosage groups. Loss of efficacy was
significantly less frequent in fluticasone propionate g§@wice daily (15%) than
nedocromil 4mg 4 times daily recipients (27%) in 1 trial, but not in a second.
Significantly fewer fluticasone propionate 50 or J@Ptwice daily recipients
experienced asthma exacerbationt9%) compared with those receiving theo-
phylline (38%) or placebo (52%) during a 12-week trial. Withdrawal because of
loss of efficacy occurred infrequently in comparative trials involving fluticasone
propionate 50 to 250y twice daily and beclomethasone dipropionate 200 to
500ug twice daily €20.8%) or budesonide 100 to 60§ twice daily €7.8%)
with no significant differences between treatment groups. Loss of efficacy was
significantly less frequent in fluticasone propionate g§awice daily (17%) or
triamcinolone acetonide 2Q@ 4 times daily recipientss@3%) than placebo
(65%) in two 24 week trials, in 1 of which there was a significant difference in
the frequency of loss of efficacy between fluticasone propionate and triamcino-
lone acetonide groups.

Fluticasone propionate250ug twice daily had a beneficial effect on health-
related quality of life (QOL) in patients with mild to moderate asthma. Health
status, as measured by a disease- specific instrument (Living with Asthma), sleep
patterns, and scores on the physical functioning and role-physical dimensions of
the Medical Outcomes Study Short Form-36 (SF-36) improved significantly in
fluticasone 50, 100 and 2H@ twice daily recipients compared with placebo.
Those in the 2 higher dosage groups also had significantly higher SF-36 scores
in health perceptions, vitality and mental health compared with placebo.

In other studies, QOL was measured with the Asthma Quiality of Life Ques-
tionnaire (AQLQ). Global AQLQ scores and scores on each of the 4 domains
(Activity Limitation, Asthma Symptoms, Emotional Function and Environmental
Exposure) were significantly higher after 12 weeks treatment with fluticasone
propionate 8fg twice daily than either zafirlukast 20mg twice daily or placebo
and more patients treated with fluticasone propionate than zafirlukast or placebo
experienced moderate or large improvements in Global AQLQ scores. In another
study Global AQLQ scores and scores on 3 of the 4 domains on the scale (all
except Environmental Exposure) were significantly higher after 24 weeks of
treatment with fluticasone propionate 2BPtwice daily than with either triam-
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Tolerability

Dosage and
Administration

cinolone acetonide 2Q@® 4 times daily or placebo. Moreover, the difference in
global AQLQ scores between fluticasone propionate and placebo recipients was
considered to be clinically significant.

Combining inhaled salmeterol with fluticasone propionate may improve
asthma control and allow for the use of a lower fluticasone propionate dosage.
The combination of salmeterol 48 plus fluticasone propionate 22¢ twice
daily produced significantly greater improvements in REE¥mpared with either
drug given separately. Loss of efficacy was significantly less frequent in those
treated with salmeterol 5@ plus fluticasone propionate 1@ twice daily (5%)
compared with either drug given alone2d%) or placebo (44%).

Equivalent daily dosages of fluticasone propiors®0ug/day administered
once or twice daily improved or maintained lung function in patients with mild
to moderate asthma. However, twice daily, compared with once daily adminis-
tration generally provided numerically greater improvement in morning and eve-
ning PEF.

The incidence of adverse effects was generally not significantly different in pa-
tients treated with inhaled fluticasone propiong®50ug twice daily or placebo

in comparative studies. Withdrawal because of adverse events occueégbin
and<2% of fluticasone propionate and placebo recipients, respectively. Oral
candidiasis and dysphonia (hoarseness) or pharyngitis were repoetéédand
<3% of fluticasone propionate and placebo recipients, respectively.

In trials comparing fluticasone propiona&®50ug twice daily with either
beclomethasone dipropionate or budesonide, the frequency of adverse events was
similar between groups. Oral candidiasis was reportegd@$% of patients re-
ceiving fluticasone propionate or the other inhaled corticosteroid in these studies.

The frequency of treatment-related adverse events was significantly greater
in patients treated with fluticasone propionate 2§Gwice daily (20%) than
either triamcinolone acetonide 208 4 times daily (5%) or placebo (5%) in 1
trial. In a second, similar trial, the incidence of oral candidiasis was significantly
greater in fluticasone propionate 3&ptwice daily recipients (8%) than either
triamcinolone acetonide 2@ 4 times daily (3%) or placebo recipients (1%).

In trials comparing fluticasone propionat@5Qug twice daily with other in-
haled corticosteroids or nedocromil <10% of patients were withdrawn from any
treatment group because of adverse events.

In the UK the recommended dosage of inhaled fluticasone propionate for patients
aged=16 years with mild asthma is 100 to 3&@twice daily and for those with
moderate asthma, 250 to 5@twice daily.

Inthe US, the recommended dosage in patiefizsyears of age is 88 to 440
twice daily by metered dose inhaler or 100 to f@Qwice daily by dry powder
inhaler.

1. Introduction

activities and approximately half had missed at
least 1 day of school or work because of asthma in

Asthma is a chronic inflammatory disorder of the previous montf! Furthermore, in adult pa-
the airways. The disease is associated with signiffients with asthma, lung function declines signifi-
icant morbidity and impinges on the quality of life cantly over time and there is an increased risk of
of patients. Indeed, a survey in California revealedmortality compared with healthy individual?]
that one-third of patients with asthma had cancellecHence, the ideal therapy for asthma would not only
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AS‘“”.‘a Lung function Symptom Nocturnal Exacerbations
severity frequency symptoms
PEF or FEV,2  PEF variability °
Severe <60% >30% Continual Frequent Frequent
Persistent Moderate >60<80% >30% Daily >1/week Affect activity
Mild >80% 20-30% >2/week<1/day >2/month May affect activity
Intermittent Mild >80% <20% <2/week <2/month Are brief

Fig. 1. The asthma classification scheme developed by the Global Initiative for Asthma.l®! The presence of >1 feature in a severity
level is sufficient to place a patient in that level. Daily preventive therapy is recommended for all patients with persistent asthma.
Severe exacerbations may affect patients at any level of severity. The focus of this review includes patients with mild to moderate
persistent asthma (shaded area). a = predicted values based on age, gender and height. b = variability between morning and evening.
FEV; = forced expiratory volume in 1 second; PEF = peak expiratory flow rate.

alleviate patients’ symptoms, but would arrest or 2. Pharmacological Properties

reverse the underlying disease process and improve

health-related quality of life (QOL) as measured by  Corticosteroids inhibit cytokine secretion, lym-

a valid instrument. phocyte migration and produce a marked reduction
Corticosteroids are the most effective anti- in the number of eosinophils, mast cells, macro-

inflammatory agents for asthma and, across the enPhages and T lymphocytes in bronchial epithelium

tire spectrum of severity for this condition, inhaled @nd submucosa in humans. Plasma exudation, mu-

corticosteroids are recognised as the preferred pre€US Secretion and goblet cell hyperplasia are also
ventive therapy! In the last decade, guidelines for reduced. These drugs also may prevent down-reg-

the diagnosis and management of asthma haV(léIlatlon of Bo-receptors, thereby maintaining air-

been developed and disseminale®.Contempo- way responsiveness ;-agonist bronchodilat-

el dearlvi ) i ors[t Clinically, these effects result in a decline
rary guidelines recommend early intervention with ;"2 av hyperresponsiveness. Among the cur-

inhaled corticosteroids with the goal of minimising rently available inhaled corticosteroids, flutica-
symptoms and maintaining normal activity levels, sone propionate has the greatest topical activity,

including exercisé®! lipophilicity and affinity for the glucocorticoid re-
Figure 1 depicts the classification scheme devel-ceptor4.11]
oped by the Global Initiative for Asthma (GINAJ. Available evidence suggests that, in addition to

The GINA and US guidelines recommend that the above-mentioned effects, inhaled fluticasone
daily preventive therapy be instituted in all patients propionate attenuates antigen processing, suppresses
with persistent asthm&8! The British guidelines recruitment and activation of inflammatory cells

on asthma management recommend daily preven@nd reduces the thickness of the basement mem-
tive therapy in all patients requiring as-needigd ~ Prane in the airways of patients with mild

. . 12‘13] . . . .
agonist bronchodilators more than once perday. asltlhme{t. " Ir|1f|ltr_at|on of (_aosmophlls.fe‘md ?astt
Inhaled fluticasone propionate is a well estab-¢€''> Nt0 the famina propria was signiicantly at-

lished corticosteroid therapy for severe asthmatha{enuated’ degranulation of mast cells was sup-
Py pressed and the thickness of the basement mem-

i i 9 i - . . .
h_as be_en previously rewevyed Drugs! ] Thisre brane decreased by 23.4% in 9 patients treated with
view will evaluate the use of inhaled fluticasone pro- jnnaled fluticasone propionate 25 twice daily
pionate at dosagesb00pg/day in adults and ado-  for 6 weeks (table [}12 There were no significant
lescents with mild to moderate asthma. F|UtiCﬂSOﬂQ;hanges in any of these parameters in 8 placebo
propionate was administered by inhalation unlessrecipientd!? The percentage of cells expressing
specified otherwise. intracellular adhesion molecule-1 (ICAM-1) and

O Adis International Limited. All rights reserved. Drugs 1999 May: 57 (5)



Fluticasone Propionate in Mild to Moderate Asthma

775

the B,-integrin, macrophage-1 (MAC-1), and tryp- objective measure of lung function to below a pre-
tase levels in bronchoalveolar lavage (BAL) fluid determined threshold. Hence, the dose required to
were significantly reduced by fluticasone propio- provoke a 20% decline (P in forced expiratory

nate 25Qig twice daily?2 ICAM-1 and MAC-1 are

volume in 1 second (FEY should increase signif-

associated with recruitment of eosinophils to sitesicantly with an effective medication.

of inflammation and are elevated in patients with

Short term treatment with fluticasone propio-

asthma. Moreover, expression of heat shock pronate 100 to 250g twice daily generally reduced
tein 70 (hsp70) and HLA-DR, 2 proteins thought bronchial hyperresponsiveness in patients with
to be involved in antigen processing by antigenmild to moderate asthma. Although there was no
presenting cells, was significantly reduced after 6sjgnificant difference in the PR of methacholine
weeks’ treatment with fluticasone propionate after 8 weeks in 138 patients randomised to treat-
250ug twice daily (n = 8) compared with placebo ment with fluticasone propionate 50 or 1@ptwice

(n=10)13

2.1 Effects on Bronchial Hyperresponsiveness

daily or placebo, the mean log B§of methachol-

ine, expressed as the average of 4 determinations
during the 8-week study, was significantly (p < 0.05)
greater in fluticasone propionate 1@@twice daily

Bronchial hyperresponsiveness may be assess&@cipients than fluticasone propionateyotwice
by provocation with inhaled allergen, histamine or ggjly or placebo recipientd?!

an anticholinergic compound such as methachol-

In another placebo-controlled trial, the mean

ine. I'n sgch'assays the efficacy of an antiasthmatigoy, | of methacholine increased more than 2-fold
medication is expressed as the dose of the provocs.om paseline (2.45 g/L) to end-point (7.09 g/L;

ative substance required to elicit a decline in some,

Table I. Anti-inflammatory effects of inhaled fluticasone propionate
250ug twice daily for 6 weeks in the lungs of adult patients with mild
asthma (FEV1 = 82% predicted) as measured by bronchoalveolar
lavage (BAL) and bronchial biopsies in 2 randomised, double-blind,
parallel-group studies!*2-131a

Bronchial
biopsy®

BAL fluid®

Decreased number of eosinophils* and mast
cells** in bronchial mucosalt?

Decreased percentage of degranulated mast
cells in bronchial mucosa**?

Down-regulation of hsp70 and HLA-DR in
epithelial cells**3]

Decrease in basement membrane thickness**?
Decreased percentage of cells expressing
ICAM-1* and MAC-1*12

Decreased concentration of tryptase*+*12

Down-regulation of hsp70*** and HLA-DR* in
cells!*®

a Patients had not received inhaled corticosteroids for = 6
months prior to enrolment.

b Al statistical comparisons are between end of treatment and
baseline in 813 and 9/*2 fluticasone propionate recipients.
There were no significant differences between baseline and
end of treatment in 101*3] and 814 placebo recipients.

FEV1 = forced expiratory volume in 1 second; hsp70 = heat shock

protein 70; ICAM-1 = intracellular adhesion molecule-1; MAC-1 =

macrophage-1 (CD11b/CD18), a Be-integrin; *p < 0.05; **p < 0.01;

**+n < 0.001 vs baseline.

O Adis International Limited. All rights reserved.

< 0.02) in 9 patients with asthma treated with
fluticasone propionate 2p@ twice daily, but was
unchanged in 8 placebo recipients (baselined?D
=3.36; end-point PRy=3.73 g/L) at the end of the
6-week studyt?!

Fluticasone propionate reduced bronchial hyper-
responsiveness to a greater extent than the leuko-
triene type-1 receptor antagonist zafirlukast in a
crossover studi}®! After 2 weeks, the mean Rgs
for histamine in 25 patients treated with fluticasone
propionate 10Qg or zafirlukast 20mg twice daily
were 1.61 and 0.99 g/L, respectively (p < 0.65).

Fluticasone propionate 2af and salmeterol
50ug, each given alone or in combination, reduced
bronchial hyperresponsiveness in 46 patients
with significant diurnal variation in the Pig of
methacholine (p < 0.05 for Py at 4:00amvs
4:00pm)i18] The Py for methacholine at these
times increased by 1.5 to 3.0 (p = 0.02 to < 0.001
vs baseline) doubling doses for all 3 treatments,
although there was no significant difference in the
degree of improvement between the 3 treatments.
Furthermore, increases in the por inhaled
adenosine smonophosphate (measured in the

Drugs 1999 May:; 57 (5)
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morning) of 2.9 to 5.7 doubling doses occurred in range in both groups (140 nmol/EY! In the same
each treatment group (p = 0.003 to < 0.00l study, mean serum cortisol levels were signifi-
baseline) with no statistically significant between- cantly higher in 80 fluticasone propionate recipi-

group difference&®! ents (811 nmol/L) than in 87 beclomethasone
dipropionate recipients (724 nmol/L; p = 0.024) in
2.2 Effects on Adrenal Function response to an injection of tetracosactitié.

Inhaled fluticasone propionate had a greater ef-

All corticosteroids have the potential to sup- fect on HPA axis function than the same microgram
press hypothalamo-pituitary-adrenal (HPA) axis dose of inhaled budesonide in 1 study. In a double-
function as a result of negative feedback inhibition b||nd, crossover Study, 12 patients received flutica-
of the pituitary gland. However, fluticasone propi- sone propionate or budesonide 250, 500 or 1@00
onate undergoes considerable first-pass metabawice daily or placebo for 4 dayi8! Mean plasma
lism which minimises systemic exposure to swal- cortisol values and urinary cortisol/creatinine
lowed drUg and reduces the likelihood of adrenal ratios were Significanﬂy (p < 005) lower in flutica-
suppressioft’] sone propionate than budesonide or placebo recip-

Fluticasone propionate500 pg/day generally ients (plasma cortisol levels were 331, 414 and 398
had minimal effects on HPA axis function in pa- nmol/L and urinary cortisol/creatinine ratios were
tients with mild to moderate asthma. Mean plasmag.1, 5.5 and 5.2 nmol/mmol in fluticasone propio-
cortisol levels, a relatively insensitive measure of nate 25Qig twice daily, budesonide 25@ twice
HPA axis function!® were not significantly differ-  daily and placebo recipients, respectiveff) It is
entfrom baseline after 4 to 12 weeks treatment withdifficult to interpret these results in the absence of
fluticasone propionate500ug/day or placeb8%?1  measures of therapeutic efficacy, since a clinically
Similar results were obtained in studies which usedmeaningful comparison would have involved ther-
more sensitive tests of HPA axis function including apeutically equivalent dosages.
corticotrophin stimulatioR®:21-24land urinary free

cortisol excretiort:! _ _ 2.3 Pharmacokinetic Properties
In general, there were no differences in HPA
axis function when fluticasone propionat&00 Limited pharmacokinetic data from patients

pg/day was compared with other inhaled cortico- with mild to moderate asthmareceiving fluticasone
steroids. Mean plasma cortisol values, urinary cor-propionate are available. Few pharmacokinetic
tisol levels and/or the response to stimulation with studies have included inhaled dosagezb0ug
tetracosactide (tetracosactrin) were similar in pa-twice daily. Moreover, in patients with mild to
tients treated with multiple doses of fluticasone pro- moderate asthma plasma, concentrations of flutica-
pionate<500 pg/day, beclomethasone dipropionate sone propionate were below the limit of detection
400 pg/dayi?d! budesonide 200 to 80A@g/dayi26311  (<0.025ug/L) after inhalation of 100g twice daily
triamcinolone acetonide 600 to 10Q@/day32351  for 4 weeks (table 11}20-39 The following descrip-
or flunisolide 100Qug/day!33.36] tion of the pharmacokinetics of fluticasone propi-
Although the clinical significance of small, onateis asummary of data obtained in patients and
short term perturbations in markers of HPA axis volunteers receiving inhaled dosaggs)0ug/day
function are unclear, mean serum cortisol levelsor oral or intravenous dosages. The pharmacoki-
were significantly higher in 108 patients treated netic properties of fluticasone propionate have also
with fluticasone propionate 1Q@ twice daily (429  been extensively reviewed elsewhé&fet?]
nmol/L) than in 114 patients treated with beclo- Depending on the inhalation device used, ap-
methasone dipropionate 208 twice daily (394 proximately 10 to 30% of an inhaled dose of an
nmol/L; p =0.006) for 4 weeks. Nonetheless, meaninhaled corticosteroid is deposited in the lung
serum cortisol levels remained within the normal (reviewed by Meibohm et &%) Available evidence
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Table 1l. Mean steady-state pharmacokinetic values of inhaled steady state was similar after inhalation of flutica-
fluticasone propionate (FP) in adults with mild to moderate asthma sone propionate 5@@ twice dai|y from either the

Reference Treatment Cmax ~ AUC12  Ca2 Diskhalef (0.412pug/L - h; n = 78) or the Dis-
[study duration  (no. of olL)  (hg/L= h) (hglL) kus®/Accuhalef (0.474pg/L - h; n = 64) delivery
(wk)] patients) . 46] ! i
Falcor etal®)  FP 100ugbid BDL  BDL oDL deviced*6 These results suggest that the 2 devices
@ DH (10) have similar efficiency in delivering the drug to the
FP500ug bid  0.096% 0.491 0.037 lung.
DH (10)

In healthy volunteers, the bioavailability of flu-

FP500ug bid  0.120%  0.412 0.032 . . )
DH (15) ticasone prop|0'nate was conglderaply greatdso
FP500ug bid 0.092% 0.474 0.040 greater) than in patients with mild to moderate
DK (13) asthmd?®é! The reason for this difference is not
'(-;WW”CE etal.”dl Ei tg;)ug bid BDL  BDL readily apparent and further studies are required to
FP50Ougbid  0.116°  0.620% confirm and explal.n this .dls-crelpancy. .
DH (9) The mean terminal elimination half-life of flu-
FP20mgod  0.248% 1.230° ticasone propionate after intravenous infusion of
: PO (5) a single 500 or 1000y dose was 7.8 hout) 14.4
a  Median values. o hourd*3! after inhalation of a single 10Q@ dose
AUC12 = area under the plasma concentration-time curve to 12 d11.1h fit inhalati f1 twi
hours post-dose; BDL = below the detection limit (<0.025 pg/L); an_ : ours after inhalation o QI@ wice
bid = twice daily; Cmax = maximum plasma concentration; C12 = dally for7 day§8] from a dry powder inhaler. The
plasma concentration 12 hours post-dose; DH = Diskhaler® dry |0nger terminal elimination half-life after inhaled

powder inhaler; DK = Diskus® dry powder inhaler; od = once daily;

PL = placebo: PO = orally. administration compared with intravenous admin-

istration suggests that this parameter is governed
by the slow rate of absorption of the drug from the

suggests that the inhaled rather than the swallowed!nd (reviewed by Meibohm et &)
Fluticasone propionate is rapidly cleared from

fraction of a dose of fluticasone propionate results s - :
in systemic exposure. Fluticasone propionate underthe systemic circulation. The total systemic clear-

goes considerable first-pass metabolism; <1% of gnee of the d(rjug_ ‘F‘ heglthy volggtﬁ%r]s[:{oll_owing
200ug oral dose of fluticasone propionate reaches'mr"’wenou.s administration was o LT utica- .
the systemic circulatio#3! However, 14.9% of a sone propionate undergogs oxidative mgtabollsm
100Qug inhaled dose, administered as a dry pow-V'a cytochrome P450 3A4 in the gut and liver and

der, was absorbed from the lungs in 12 healthy vol-th(.a onIy_C|rc.uIat|ng metabolite, the [B?carpoxyhc
43] . acid derivative of the parent compound, is pharma-
unteerd43l Furthermore, concentrations of the

~cologically inactive045] Renal clearance accounts

drug in perlphera! lung tissue exceeded _those Mor less than 0.02% of the total clearance of fluti-
plasma by approximately 100-fold and qutlcasoneCasone propionatés!

propionate could be detected in lung tissue and se-
rum for 16.3 and 13.3 hours, respectively, after in-
halation of a single 10Q8y dose from a dry powder
inhaler prior to pneumonectomy or lobe resec-
tion.[*4] The volume of distribution of fluticasone Fluticasone propionate500 pg/day has been
propionate was estimated to be 4.2 L/kg and 91%compared with placeb419-2249-51] theophyl-
of the drug in circulation was bound to plasma pro- line [52 nedocromill33.541 zafirlukast(®®! and other
teins!*®l The drug is not significantly bound to inhaled corticosteroids including beclomethasone
transcortin in plasm#>! dipropionatd?25:37.56-58lhydesonidé’-2959-62If|uni-

In patients with mild to moderate asthma, the solidd®3-551 and triamcinolone acetoni§&®?! in
area under the plasma concentration-time curve aadults and adolescents with mild to moderate

3. Therapeutic Efficacy of Inhaled
Fluticasone Propionate
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asthma. Once and twice daily dosage regimens ofn assessing the severity of asthma of patients in-
the drug have been compared in this patientcluded in the various studies.

group!88-72] Fluticasone propionatg500 pg/day A1- or 2-week run-in period, during which time
has also been studied in combination with salmet-baseline data were collected, was employed in all
erol[73-831n this section, the results of multicentre, trials. In studies which recruited inhaled corticoste-
randomised, parallel group, comparative studiesroid users, the regular inhaled corticosteroid was
evaluating fluticasone propionat®00ug/day are  stopped before or after the run-in period. In other
reviewed. Many of these trials were double- studies, recent use of inhaled corticosteroids was
blind [14.19-22,25,37,49,50,52,55-57,64,66-70,75-79fRkome tri-  an exclusion criteriofit4.21,22,49,52,54,55,61,64,72,83]

als, fluticasone propionate dosag@€0ug/day were All patients were offered inhaled salbutamol or
also studied920.25.50.7%Results for these dosage terbutaline on an as-needed basis and some trials
groups are beyond the scope of this review and ar@llowed patients to continue established steroid-

generally not presented. sparing therapied?221The duration of active treat-
Most trials used quantitative measures of lungment ranged from 4 to 24 weeks.
function [e.g. a minimum unmedicated FES peak Objective and subjective measures were used to

expiratory flow rate (PEF)215% reversibility of  evaluate the efficacy of fluticasone propionate and
bronchoconstriction after inhalation of salbutamol comparators in the various trials. Morning PEF was
(albuterol), diurnal variation in PEF] and/or the most frequent objective outcome assessment;
asthma symptoms (frequency of as-neef@d FEV;and other spirometric measures were report-
agonist bronchodilator usage, asthma symptoned less often. Quantitative asthma symptom scores
scores, nocturnal awakenings) for inclusion cri- [ranging from 0 (no symptoms) to 3 (severe symp-
teria. All patients were using short-actirf§p-  toms that interfere with daily activities or interrupt
agonist bronchodilators on an as-needed basis ansleep)], the frequency of as-needpgragonist
may have been receiving other asthma therapiedronchodilator usage and nocturnal awakenings
including inhaled corticosteroids, sodium cromo- were recorded daily by patients in diary cards in
glycate (cromolyn sodium), nedocromil, theophyl- many studies. Loss of efficacy was usually defined
line or inhaled long-actingg,-agonist bronchodi- by objective criteria, with patients withdrawn from
lators before enrolment. All trials excluded patients the study if they had an asthma exacerbation or if
receiving oral corticosteroids. an objective measure of lung function declined be-
Asthma severity represents a continuum rathedow a predefined threshold (e.g. FEMecreased by
than a collection of discrete and mutually exclusive <15% from baseline).
categories. Accordingly, the inclusion criteria for ~ QOL was measured with valid, disease-specific
most trials did not correspond to specific categoriesinstruments [i.e. Asthma Quality of Life Question-
of asthma severity such as those in contemporaryaire (AQLQ) or the Living With Asthma question-
asthma guideline’:8] Most trials used broad in- naire] in several studies. The AQLQ consists of a
clusion criteria which resulted in the recruitment of 32 items which evaluate the degree of impairment
patient groups with a wide range of disease severin QOL in 4 domains (Activity Limitation, Symp-
ity. Hence, in addition to including patients with toms, Emotional Function and Environmental
mild or moderate asthma, some trials allowed for Stimuli) over the preceding 2 weel&] Lower
the inclusion of patients with more severe impair- scores indicate a greater degree of impairment in
ment of airflow (i.e. FE{ or PEF<60% of the QOL. A change of 0.5 in the mean Global AQLQ
predicted value for their age, gender andscore orinthe mean score in any of the 4 domains
height)[20-22,27-29,49,50,52,55,59,63,66,67,76,78,8f1clu- s considered to be clinically significant; changes
sion criteria and baseline characteristics areof 1 and 1.5 units represent moderate and large
provided in the text and tables to assist the readechanges in QOL, respectivelf!
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The Living With Asthma Questionnaire is a was achieved by 23 to 28% of patients receiving
valid disease specific instrument that was used tdfluticasone propionate (25, 50 or 0@ twice
measure QOL in 1 stud§H The questionnaire con- daily) and 10% of those receiving placebo in 1
sists of 20 items and lower scores are correlatedstudy (statistical significance not reportét).
with greater QOL5 In concert with improvements in lung function

In most studies the dosage of fluticasone propi-there was a general decrease in the frequency of
onate was reported as the total dose delivered pesis-needefl,-agonist usage and nocturnal awaken-
actuation (‘actuator dose’) of the delivery device ings, and a decrease in asthma symptom scores in
(i.e. fluticasone propionate 25,50, 100and@g))  fluticasone propionate recipients. Indeed, the fre-
However, in accord with US labelling, the dosage quency of as-needed salbutamol usage declined
was reported as the portion of the dose deliveredsignificantly in every study*19-22:49.50land the
thrOUgh the mOUthpiece of the delivery device in frequency of nocturnal awakenings was S|gn|f|_
several studies (‘mouthpiece dos&%37.7682831 44y |ower with fluticasone propionate treatment
To facilitate comparisons between studies, theipgn placebo in all but 1 studi#! Improvement in
reader should bear in mind that fluticasone propi-ngcturnal awakenings from a study in which pa-
onate 88, 110 and 2p@ are mouthpiece doses tients had a high baseline frequency is presented in
which are equivalent to actuator doses of 100, 125figure 2211 Asthma symptom scores decreased

and 25Qug; beclomethasone dipropionate 168 andf;om paseline to end-point in all fluticasone propi-
336ug (mouthpiece doses) are equivalent to beclo-

! : onate dosage groups in all studies (range —0.01 to
methasone dipropionate 200 and #@Qactuator

q o sal | o .~ —0.36)[14.19-22.49.501gnd overall symptom scores
osgs) and; salmeterol 4g (mouthpiece dose) is qrq significantly lower in fluticasone propionate-
equivalent to salmeterol @ (actuator dose).

than placebo-treated patients at end-point in 5
Studie§.14’19’20'22'50]

3.1 Comparisons with Placebo Fluticasone propionate250ug twice daily con-

In adult patients with asthma, inhaled flutica- sist_ently_reduced the frequency of "’?Sthma exacer-
sone propionate 25 to 2@ twice daily produced bathns in placebo-controlled s})udles. In 5 _of 7
consistent improvements in lung function com- Studies, more than half (52 to 71%) of the patients
pared with placeb8419-224950Statistically sig- receiving placebo withdrew studies beca_use ofloss
nificant improvements in morning and evening of efficacy; however, the frequency of withdrawal
PEF and FEY, compared with placebo, were ob- for loss of efficacy in fluticasone propionate recip-

tained in all fluticasone propionate dosage groups€nts in these studies (6 to 37%) was significantly
in all studies, with 1 exception (morning and eve- lower (table III). There were no significant differ-

ning PEF in patients receiving @§ twice dailyin ~ €nces in the frequency of withdrawal for loss of
Sheffer et all? table 111). In general, there were €fficacy between fluticasone propionate dosage
no significant differences between fluticasone pro-9roups in any of these 5 studié820.2249.%%r be-
pionate dosage groups; however, in 1 study, im-tween fluticasone propionate- and placebo-treated
provement in morning PEF was greater with fluti- patients in the 2 remaining studiéé21

casone propionate 10§ twice daily than 250g Fluticasone propionate had a beneficial effect
twice daily!®9 Significant increases in forced ex- on QOL in patients with moderate asthma (REV
piratory flow at midphase (FEE.79) and forced 50 to 80% of the predicted value for their age,
vital capacity (FVC) were obtained with flutic- genderand height)in 1 study. After 12 weeks'treat-
asone propionate 25 to 20 twice daily inthe 2 ment, recipients of fluticasone propionate 50 (n =
studies that reported these parameters (p <€05 89), 100 (n = 84) or 250g twice daily (n =91) had
and p < 0.089 vsplacebo). Normal lung function, significantly better health status€0.05), as mea-
defined as=85% of the patient’s predicted FEY sured by a disease-specificinstrument (Living with
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Table Ill. Summary of multicentre, randomised, double-blind, parallel-group trials comparing inhaled fluticasone propionate (FP) < 500 pg/day
with placebo (PL) in adults with asthma

Reference Dosage (delivery device) Baseline characteristics (mean) Results at end-point
[duration (wKk)]  [no. of patients?] FEV1 (L) Bz-agonist FEV1(L)® PEF(am,pm; Pe-agonist LOE
[% predicted] usage L/min)Pe usage (%)
(puffs/day) (puffs/day)®
Chervinsky et FP 25ug bid (MDI) [78] 2.66 [72] 10.09%* 11L*, 1 7 10.63* 23w
alltel (g)et FP 100ug bid (MDI) [80] 2.75[72] 10.14%* 115%%, 1 12% 10.65** 130
PL [80] 2.53[71] 10.26 119, 123 10.2 63
Lawrence et FP 100ug bid (DH) [63] 2.5[67] 3.6 10.27** 115%* 11.0%* [d
al 2o g)! PL [64] 2.42 [65] 4.2 10.19 115 10.7 52
Noonan et al.'  FP 50ug bid (MDI 1%) [76] 2.37 10.30% 129%, 116* 10.93* 1
@) FP 100ug bid (MDI 1%) [73] 2.77 10.38* 134%, 120% 11.39% 3
FP 100ug bid (MDI 10%) [74] 2.35 10.24* 128%, 118* 11.43%
PL [74] 2.95 10.08 0,18 10.11 22
Peariman et FP 50pg bid (DH) [85] 2.41[66] 4.1 10.43%%* 120%%x, ¢ 7Hrx 10,95 13k
al.Z2l (12)°0" FP 100ug bid (DH) [81] 2.57 [66] 34 1047 1160, 180|110 130
FP 250ug bid (DH) [86] 2.55[67] 3.8 10.44%%¢ T27FRE 4 1@RRF ] Rk i
PL [75] 2.411[67) 35 10.22 124,123 117 65
Sheffer et al.*®  FP 25ug bid (MDI) [76] 2.43 [64] 3.99-4.73 10.40* 131, 122 11.58* 37+
(a2 FP 50pg bid (MDI) [79] 2.38[62] 10.51* 127%, 121* 11.81* 25*
FP 100pg bid (MDI) [79] 2.45 [63] 10.42* 145%, 135% 11.85* 33+
PL [73] 2.36 [62] 10.14 112,18 10.28 53
Wasserman et FP 50ug bid (DH) [79] 2.68 3.0 10.59* 133*%, 126* 11.31* 10
al 2 (12)°0" FP 100ug bid (DH) [78] 257 3.2 10.54% 142*, 130* 1157
FP 250ug bid (DH) [82] 2.66 31 10.58* 139%, 131* 11.51*
PL [82] 2.6 3.3 10.24 17,18 10.19 18
Wolfe et al.®  FP 100ug bid (MDI) [75] 2.38 [66] 3-4 10.39%** 125+ 10.91-1.43K 14%xx
(12)%e™ FP 250pg bid (MDI) [68] 2.34 [66] 10.30%% 116+ ” 140
PL [69] 2.3 [64] 10.31 19 11.25 71

Number of patients included in the efficacy analysis, except in Sheffer et al.,/*®! for which the number of patients enrolled is presented.
Mean change from baseline.

When only 1 value is provided, it is the morning value.

Data from a higher FP dosage group are not presented as FP dosages >500 pg/day are outside the scope of this review.

Patients had an unmedicated FEV1 between 60 and 90%,11% 60 and 85%, 50 and 80%[2%-2250 or 45 and 75%“9 of the predicted
value for their age, gender and height.

® QO O T o

f  Patients were receiving inhaled corticosteroids at the time of enrolment (beclomethasone dipropionate 400 to 800 ug/day;[1%5% or >336
ug/day or triamcinolone acetonide =800 pg/day?Y).

Patients had not received inhaled corticosteroids previously!* or within 1 month of enrolment.[21:22:49]
Adolescents aged = 12 years were included.

i Mean baseline B2-agonist usage (puffs/day) across all treatment groups.

j  Use of a spacer device was prohibited.

k  The range includes the value for an FP 500ug twice daily dosage group.

am = morning; Bz-agonist usage = use of as-needed Bz-agonist bronchodilators; bid = twice daily; DH = Diskhaler® dry powder inhaler;
FEV; = forced expiratory volume in 1 second; LOE = withdrawal for loss of efficacy/asthma exacerbation during the study; MDI = metered
dose inhaler; MDI 1% = metered dose inhaler with 1% lecithin; MDI 10% = metered dose inhaler with 10% lecithin; PEF = peak expiratory
flow rate; pm = evening; | indicates decrease; 1 indicates increase; *p < 0.05, **p < 0.01, *** p < 0.001 vs PL; 'p = 0.039 vs FP 250ug bid.
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Asthma), and significantly better sleep patternsast, zileuton) are recognised as alternative preven-
(p < 0.0001) compared with placebo (n = #8).  tive medications in patients with mild persistent
Patients in all 3 dosage groups had higher scoregisthmain the U$! Comparative data are available
on the physical functioning and role-physical di- from controlled trials between fluticasone propio-
mens_ions of a general health status questionnairg e and nedocromi354theophyllinés2 or zafir-
(Medical Outcomes Study Short FOrm-36;p |, 5551 Results of these trials provide insight into

[51] i i . . . .
0.0001); a’?" _those n _the 2 highest dosagetherela‘uve effectiveness of these agents in patients
groups had significantly higher scores on general

health perceptions (p < 0.03), vitality (p < 0.007) with mild to moderate asthma.

and mental health (p < 0.03) compared with pla- Inhale(_JI fluticasone prop|_0|_1ate vyas mo_re eﬁgc-
cebol5l tive than inhaled nedocromil in patients with mild

The results of placebo-controlled studies in {0 moderate persistent asthma (FEB0 to 90% of
patients with mild to moderate asthma show thatthe predicted value for their age, gender and
there is little difference in the clinical response to height) in 1 study. Morning and evening PEF and
dosages of fluticasone propionat@5Qug twice FEV; improved significantly in patients treated for
daily. Although statistically significantincreasesin 8 weeks with fluticasone propionate 3&ftwice
morning (4.3 L/min for each doubling dose; p = daily than nedocromil 4mg 4 times daily (p < 0.05;
0.001) and evening PEF (3 L/min for each dou-table 1V)[53! FEF:s.75 also increased to a greater
bling dose; p = 0.017), and the proportion of extent in fluticasone propionate- than nedocromil-
symptom-free days (2% increase per CIOUinr.‘gtreated patients by the end of the study (38s3
dose; p = 0.048) have been demonstrated with g 5 | /sec: p = 0.02). Reductions in the use of as-

{Lﬁ:é?;g;ig;ggi2?2?(}102 ;%Sﬁ?vc dgg:stehfecsl:anc;nseneeded salbutamol during day and night were both
relationship is uncled?® Hence, it appears that in significantly greater with fluticasone propionate

. . . . than nedocromil (fig. 3231 However, it should be
patients with mild to moderate asthma, maximum , .
clinical benefit may be achieved with dosages asnOtEd that approximately 50% of patients enroll-
low as 50 to 10Qg twice daily. ed in this trial were receiving beclomethasone
In summary inhaled fluticasone propionate qlipropionateleOOpg/day or equivalent at base-
<250ug twice daily produced consistent improve- line.
ments in lung function, reduced the severity of

symptoms, the frequency of as-needed salbutamol
M Baseline

usage and nocturnal awakenings, prevented exac- . 0.7 7 O Woek 12
erbations and improved QOL in patients with mild § 0.6 -
to moderate asthma compared with placebo. g o5
§ 0.4 N
3.2 Comparisons with Nonsteroidal Agents I
with Anti-Inflammatory Properties g 037 -
T 0.2 .
Inhaled corticosteroids are acknowledged to be 3 01 -
the most effective anti-inflammatory therapy for 2

4 itis7 0- —
asthmd?# Nonetheless, current Uand BritisH’] P50 FP100 FP250 Placebo

guidelines consider inhaled sodium Cr0m09|ycateFig.2. Reductions in nocturnal awakenings with fluticasone pro-
or nedocromil to be alternatives to inhaled cortico- pionate. Frequency of nocturnal awakenings at baseline and
steroids in patients with mild chronic asthma. after 12 weeks’ treatment with inhaled fluticasone propionate

. . 0 (FP50; n = 79), 100 (FP100; n = 78) or 250ug (FP250; n =
Moreover, sustained release theophylline an 2) or placebo (PL; n = 82) twice daily by Diskhaler® in a multi-
leukotriene antagonists (e.g. montelukast, zafirluk-centre, randomised, double-blind study.??!l*p < 0.05 vs placebo.
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Table 1V. Summary of multicentre, randomised, parallel-group trials comparing inhaled fluticasone propionate (FP) < 500 pg/day with
non-steroidal agents with anti-inflammatory properties in adults with asthma

Reference Dosage (delivery device) Baseline Results at end-point
[duration (wk)] [no. of patients] FEV1 (L) or PEF FEV1 (L)  PEF (am, pm; LOE
(L/min) [% predicted] L/min)2® (%)
Inhaled nedocromil (NED)
Grison et al.> abstract (12)° FP 250ug bid [93] 3609 142* 15*
NED 4mg qid [85] 3874 19 27
Pauli & Aubert!®3! (8)° FP 250ug bid (MDI) [101] 2.35 [71.9] 118.1%* 160%**, 14Q%k*
NED 4mg gid (MDI) [103] 2.30 [70.4] 18.4% 17,19
Theophylline (TH)
Galant et al. 521 (12)9ni FP 50ug bid (MDI) [91] 2.44 62 10.66** 154%%% 13%
FP 100ug bid (MDI) [86] 2.29 [60]f 10.65%* 149% 19%*
TH bid PO [89] 2.40 [62]f 10.37 121 38
PL [87] 2.31[61] 10.19 119 52
Zafirlukast (ZAF)
Johnson et al.5% abstract (12)9"  FP 88ug bid [214] [67-68]" 10.5%%* 140.8%%*, 132, 1%
ZAF 20mg bid PO [219] 10.32 116.7, 117.1
PL [229] 10.25 18.8, 111.5

Mean change from baseline.

b When only 1 value is provided, it is the morning value.

¢ Patients were receiving long-acting B2-agonist bronchodilators or theophylline prior to enrolment. The delivery device (i.e. DPI or MDI)

used during the study was not indicated.

PEF at the end of a 2-week run-in period, during which patients received prednisolone 25mg daily.

Patients had a baseline FEV1 between 60 to 90% of the predicted value and =15% reversibility in FEV1 after inhalation of salbutamol (al-

buterol). No patients had received inhaled NED or sodium cromoglycate within 1 month of enrolment, but =<50% of those enrolled had

been receiving beclomethasone dipropionate <1000 pg/day (or equivalent) prior to enrolment.

FEV1.

Double-blind.

Adolescents = 12 years were included.

i Patients had a baseline FEV1 between 45 to 75% of the predicted value, 215% reversibility in FEV1 after inhalation of salbutamol and had
not received inhaled corticosteroids for =1 month prior to enrolment.

j  Theophylline dosage was titrated to achieve a trough plasma concentration of 5 to 15 mg/L.

k Pooled results from 2 studies of similar design. Patients had a baseline FEV1 between 50 and 80% of the predicted value and were not
receiving inhaled corticosteroids prior to enrolment.

| Mean baseline FEV1 (% predicted) across all treatment groups.

am = morning; bid = twice daily; FEV1 = forced expiratory volume in 1 second; MDI = metered dose inhaler; LOE = withdrawal for loss of

efficacy/asthma exacerbation during the study; PEF = peak expiratory flow rate; PL = placebo; pm = evening; PO = orally; qid = 4 times daily;

1 indicates increase; *p < 0.05, **p < 0.01, ***p < 0.001 FP vs NED, TH, ZAF and PL.

oQ

Fluticasone propionate 2HQ twice daily and icantly fewer patients withdrew for loss of efficacy
nedocromil 4mg 4 times daily were compared in aamong fluticasone propionate treated-patients (p <
further study designed to evaluate the ability of 0.05; table V)4 Thus, fluticasone propionate
these agents to maintain lung function in patientswas more effective in maintaining lung function
with asthmd>4! Only inhaled corticosteroid-naive and preventing exacerbations than nedocromil.
patients with chronic asthma were eligible for en-  Fluticasone propionate was generally more ef-
rolment; however, oral prednisolone 25mg was fective than theophylline in patients with moderate
given once daily during a 2-week run-in phd®®. to severe persistent asthma (FEAB to 75% of the
After 12 weeks’treatment, morning PEF values in- predicted value for their age, gender and height)
creased to a significantly greater extent and signif-who were not taking inhaled corticosteroids at
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baseline. After 12 weeks, improvements in morn-
ing PEF and FEY were significantly greater in
recipients of fluticasone propionate 50 or 1@0
twice daily than in recipients of theophylline or
placebo (table 1V}*2 Similar trends were ob-
served for FEEs 7sand FVC (p < 0.01 for flutica-
sone propionate 50 or 10§ twice dailyvstheo-
phylline or placebolr? Significantly more placebo
and theophylline recipients discontinued treatment
because of loss of efficacy than fluticasone propi-
onate recipients (p < 0.01; table IV); however, the

Salbutamol usage (puffs/day)

6 -

(53]
1

IN
1

w
1

N
1

=
1

0 -

B Baseline
O Week 12
*
* *T
FP50 FP100 Theophylline  Placebo

difference in withdrawal rates between p|aceboFig.4. Use of salbutamol (albuterol) in fluticasone propionate or
theophylline recipients. Use of as-needed salbutamol in pa-

and theOPhyHine recipients was not Signiﬁcant- tients with asthma (FEV; 45 to 75% of the predicted value for
Use of as-needed salbutamol declined Significanﬂytheir age, gender and height) treated with inhaled fluticasone

with all active treatments compared with placebo

propionate 50ug (FP50; n = 91) or 100ug twice daily (FP100;
n = 86) given by metered dose inhaler, oral theophylline titrated

(fig. 4).521 Moreover, recipients of fluticasone pro- to achieve a trough plasma concentration of 5 to 15 mg/L (n =
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Fig. 3. Use of salbutamol (albuterol) in fluticasone propionate-
or nedocromil-treated patients. Daytime and night-time use of
as-needed salbutamol in patients with mild to moderate asthma
(FEV; 60 to 90% of the predicted value for their age, gender
and weight) treated with inhaled fluticasone propionate 250ug
twice daily (FP; n =101) or nedocromil 4mg 4 times daily (NED;
n =103) given by metered dose inhaler during an 8-week, multi-
centre, randomised, nonblind parallel-group study.53 FEV; =
forced expiratory volume in 1 second; *p < 0.006; **p = 0.0001.

O Adis International Limited. All rights reserved.

89) or placebo (n = 87) for 12 weeks in a multicentre, double-
blind, randomised, parallel-group study.52 FEV, = forced expir-
atory volume in 1 second; *p < 0.05 vs placebo; Tp < 0.05 vs
theophylline.

pionate 10Qg twice daily, but not 5Qg twice
daily, used significantly less rescue salbutamol
than theophylline-treated patients. Total asthma
symptom scores decreased significantly in both flu-
ticasone propionate dosage groups compared with
placebo (pxx 0.05) and symptom scores in flutica-
sone propionate 5@ twice daily recipients were
significantly (p < 0.05) lower than those in theo-
phylline-treated patients; symptom scores in the
theophylline group did not differ significantly
from placebd>d There was no difference in the
frequency of nocturnal awakenings between treat-
ments after 12 weeks, although the baseline fre-
guency was quite low (0.2 to 0.4 per weé#).

In a pooled analysis of 2 studies, fluticasone
propionate 8fg twice daily was superior to oral
zafirlukast 20mg twice daily and placebo in con-
trolling asthma in 662 patients who were not
receiving inhaled corticosteroids at the time of en-
rolment(®®! In the USIE! but not in Britainl’! leuko-
triene antagonists (e.g. zafirlukast) are recognised
as alternative preventive agents to inhaled cortico-
steroids in patients with mild persistent asthma.

Drugs 1999 May:; 57 (5)
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icantly different between the 3 groups (not pre-
sented in the abstract); however, these differences
** were controlled for in the analysis. Global AQLQ
scores improved to a significantly greater extent in
patients treated with fluticasone propionatq.§8
* twice daily than those treated with either zafirluk-
ast 20mg twice daily or placebo (32.1%%23.3 and
21%, respectively), as did improvements in the Ac-
tivity Limitations (26.4%vs 22.9 and 18.4%),
H Asthma Symptoms (39.4%s 26.9 and 25.2%),

w
o
|

N
a1
|

N
o
|

=
&2}
|

=
o
|

a1
|

Emotional Function (40%s27.1 and 25.3%) and
Environmental Exposure (36.50626.6 and 27.5%)
domains of the AQLQ (g 0.045 for fluticasone
Fig. 5. Increase in symptom-free days with fluticasone propio- propionatevs zafirlukast and placebo in each in-
nate, zafirlukast or placebo in clinical trials. Difference between stancej?G] Furthermore, a greater proportion of
the end of 12 weeks’ treatment and baseline in the number of fluticasone propionate- than zafirlukast- or placebo-
symptom-free days in patients treated with inhaled fluticasone p P i p
propionate 88g twice daily (FP; n = 214), oral zafirlukast 20mg treated patients experienced moderate (1.0) and
twice daily (ZAF; n = 219) or placebo (n = 229) in adults and large (1.5) improvements in Global AQLQ scores,
adolescents with asthma during 2 multicentre, randomised, althouah the statistical significance of the differ-
double-blind studies.53 *p < 0.05 vs placebo; **p < 0.01 vs pla- g g .
cebo and zafirlukast. ences was not reported (sectionl3].

These results demonstrate that treatment with a

. . N low dosage of fluticasone propionate is superior to
Improvements in lung function were significantly treatment with the recommended dosage of oral

greater in fluticasone propionate- than zafirlukast—zaﬁrlukast in patients with asthma

or placebo-treated patients after 12 weeks of treat- In summarythe results of randor.nised compar-

glent (tab(ljebIV)Z. ;’heofrggfemﬁﬂf skalbuta:jno: US€ ative trials demonstrate that fluticasone propionate
ecreased by 2.7 0.001vszafirlukast and pla- <500 pg/day provides better control of persistent

cebo), 2 (p< Q'OSV_S placebo) gnd 1"_1 puffs/day, asthma than inhaled nedocromil or oral theophyl-
respectively, in patients receiving fluticasone pro- ji,a or zafirlukast.

pionate, zafirlukast and placebo. Night-time awak-

enings in fluticasone propionate-, zafirlukast- and 3.3 Comparisons with Other

placebo-treated patients were reduced by 0.35 |nhaled Corticosteroids

(p<0.01lvszafirlukast and placebo), 0.27 §0.05

vs placebo) and 0.19 awakenings per night. Be- In this section the results of comparative trials
tween baseline and the end of treatment, symptonP€tween fluticasone propionat@5Qug twice daily

scores decreased by 0.65€0.001vs zafirlukast and other inhaled corticosteroids in patients with
and placebo) in fluticasone propionate recipients,m'ld to moderate asthma are reviewed. Management

0.39 in zafirlukast recipients and 0.47 in those re-9uidelines for asthma recommend that fluticasone

ceiving placebo. The proportion of symptom-free Propionate be prescribed at half the microgram

days also increased significantly between baselinél0sage of other inhaled corticosteroid¥.

and the end of treatment in the fluticasone propio-  3.3.1 Beclomethasone Dipropionate

nate group (fig. 5§23 In comparative studies, inhaled fluticasone
Patients treated with fluticasone propionate alsopropionate and beclomethasone dipropionate con-

experienced greater improvements in QOL, as measistently maintained or improved control of asthma

sured by the AQLQ, than those treated with zafirlu- in patients who were taking inhaled corticosteroids

kast or placebo. Baseline AQLQ scores were signif-prior to enrolment25:37.56.571|n each study, there

o

Symptom-free days (% change from baseline)

FP ZAF Placebo
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was at least 1 patient group which received flutica-sone dipropionate in 1 trial in which patients were
sone propionate at half the dosage of beclomethareceiving beclomethasone dipropionats836
sone dipropionate. pg/day or triamcinolone acetonidg800ug/day at
Treatment with fluticasone propionate 50 to baselind>”1 Morning PEF and FEYincreased sig-
250ug twice daily or beclomethasone dipropionate nificantly in recipients of fluticasone propionate
168 to 50Qug twice daily for 4 to 12 weeks pro- 88 or 22Qug twice daily compared with beclo-
duced improvements in morning and evening methasone dipropionate 168 twice daily (table
PEFI25:37.56.57gnd FEV{[37,56,57] compared with V). Improvements in these parameters in the higher
baseline (table V). fluticasone propionate dosage group were signifi-
Fluticasone propionate produced significantly cantly greater than in patients treated with beclo-
greater spirometric improvements than beclomethamethasone dipropionate 33 twice daily>’! In

Table V. Summary of multicentre, randomised, double-blind, parallel-group trials comparing inhaled fluticasone propionate (FP) < 500 pg/day
with inhaled beclomethasone dipropionate (BDP) in adults with asthma

Reference Dosage (delivery device) Baseline characteristics Results at end-point
[duration (wk)]  [no. of patients?] (mean)
Baseline [32-agonist FEV1 FvC PEF (am, B2-agonist  LOE
FEV1 (L) [% usage (L)P (LyP pm; L/min)®® usage (%)
predicted]  (puffs/day) (puffs/day)®
Dahl et al.[?] FP 50ug bid (MDI) [137] [75] 4.0 15,12 10.29 4
(4)%f FP 100pg bid (MDI) [134] [70] 4.9 113,17 10.79 5
FP 200ug bid (MDI) [137] [73] 4.9 115,18 10.69 2
BDP 200pg bid (MDI) [131] [74] 5.1 111, 15 11.19 2
Leblanc et FP 100ug bid (MDI) [123] 2.34[74] 4.6 10.07 10.04 117,18 115 2
al.57l () BDP 200ug bid (MDI) [132] 221[70] 45 10.15 1010 117, 114 111 3
Lundback et FP 250ug bid (MDI) [193] 2.3 10.13 10.17 119,111 3
al.él (g)™ FP 250ug bid (DH) [198] 2.49 10.12 1015 120,115 3
BDP 500ug bid (MDI) [194] 2.42 10.09 10.09 114,114 6
Rapheal et FP 88ug bid [99] [65]' 10.31* 115.8* 10.9* 13.1
alB abstract  Fp 220ug bid [104] 10.36+" 124.9+ 10.6% 1.5
a2 BDP 168yg bid [101] 10.18 10.7 0 20.8
BDP 336ug bid [95] 10.21 17.2 10.2 12.6
a  Number of patients included in the efficacy analysis, except in Lundback!®® for which the number of patients enrolled is presented.
b Mean change from baseline unless otherwise specified.
¢ When only 1 value is provided, it is the morning value.
d Data from a higher FP dosage group (400ug twice daily) are not presented as FP dosages >500 pg/day are outside the scope of this

review.

Use of a spacer device was prohibited.

Patients were receiving inhaled corticosteroids at the time of enrolment (BDP or BUD < 400 pg/day,®” 400 to 1000 ug/day,®®® or < 1000
ug/day;?%! or BDP = 336ug/day or triamcinolone acetonide = 800 ug/day®7).

g Median change from baseline.

h  Use of a spacer device was permitted.

i Adolescents aged 212 years were included.

j  The delivery device (i.e. DPI or MDI) used during the study was not indicated.

k Patients had an unmedicated FEV1 between 45 and 80% of the predicted normal value for their age, gender and height at screening.

| Mean baseline FEV1 (% predicted for patient age, gender and height) across all treatment groups.

am = morning; Bz-agonist usage = use of as-needed Bz-agonist bronchodilators; bid = twice daily; BUD = budesonide; DH = Diskhaler®
DPI; DPI = dry powder inhaler; FEV1 = forced expiratory volume in 1 second; FVC = forced vital capacity; LOE = withdrawal for loss of

efficacy/asthma exacerbation during the study; MDI = metered dose inhaler; PEF = peak expiratory flow rate; pm = evening; | indicates
decrease; 1 indicates increase; *p < 0.05 vs BDP 168 bid; 'p < 0.05 vs BDP 336yg bid.

()
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other studies, no significant differences were de- 20 m Fp 200 giday
tected in spirometric endpoints between the flu- B BDP 400 pg/day
ticasone propionate and beclomethasone dipro- 15+
pionate treatment groups.

Requirements for as-need@d-agonist bron-
chodilators generally declined in patients treated
with inhaled fluticasone propionatb00 pg/day 5
or beclomethasone dipropionate (tablel%#)37.571
Use of as-needed salbutamol decreased signifi-
cantly after 12 weeks of fluticasone propionate 88 Symptom- Symptom-  Rescue medication-
or 220 pg/day compared with recipients of free days free nights free days
beclomethasone diprOpionate lﬂiﬂWice da”y in Fig. 6. Symptom improvement in patients treated with inhaled
1 study{_57] fluticasone propionate (FP) or beclomethasone dipropionate

_ _(BDP). Difference between the 4-week treatment period and the

Th? frequency of sympt-om.free days, Sy.mptom 2-week run-in period in the percentage of symptom-free days,
free nights and rescue medication-free days increasegmptom-free nights and rescue medication-free days in
in patients treated with fluticasone propionate patients with mild to moderate asthma treated with inhaled

. . . . fluticasone propionate 200 pg/day (n = 123) or inhaled
10Q.,lg tW_Ice da_lly or beclomet_hasone dlp_roplonate beclomethasone dipropionate 400 pg/day (n = 132) by metered
200ug twice daily for 4 weeks in 1 study (fig. 3] dose inhaler in a multicentre, randomised, double-blind, parallel-
Whereas the increase in rescue medication-fre@roup study.**p <0.05 vs BDP.
days was significantly greater in patients treated
with beclomethasone dipropionate than fluticasone . .
propionate (p < 0.05), there was no statistical dif-I"d inhaled beclomethasone dipropionat&36
ference in the frequency of as-needed salbutamot'9/day or triamcinolone acetonid800ug/day at
usage b 37 baselind>"]

ge between the 2 groups (tableld/). ) . ) i

Withdrawal from studies because of asthma ex- _More patients receiving fluticasone propionate
acerbations appears to reflect the severity Of200u.g(day were ratgd |mpr0\{e_ci or better’ by their
asthma at baseline. Withdrawal was imcrequentphyS|C|ans than patients receiving beclomethasone

(<6%) and occurred with similar frequency in a|prop|ona|1te 4]9(11gt/.day in a Japan(?[se stu@§l.t
fluticasone propionate and inhaled beclometha- owever, lung function measurements were notre-

sone dipropionate recipientsin 3trialsthatenrolledportEd in this study. . :
patients with mild or moderate asthma (table The res_ults of these trials suggest_that flutica-
V).[25.37.561| the fourth study, patients with severe ~°"¢ propionate at dosages00pg/day is at least

asthma (baseline FEM5 to 80% of the predicted as eﬁective as peclomethasone di.propi(.)nate giyen
value for their age, gender and height) were in_at twice the microgram dosage in patients with

. . . mild to moderate asthma.
cluded and correspondingly higher withdrawal . .
. Inhaled fluticasone propionate and beclometha-
rates for loss of efficacy were reported (11.5 to

20.8%; table V)?7! Withdrawal rates in patients sone dipropionate have also been compared in

treated with fluticasone propionate 88 or 220 ;tu@es n Whlc.h a group gf Wpe;tzl]engs rece||ved
twice daily or beclomethasone dipropionate 386 uticasone pr_oplonate ohce dal y: T. e results

. . i of these studies are described in section 3.5.2.
twice daily (11.5 to 13.1%) were considerably lower
than in recipients of beclomethasone L§8wice 3.3.2 Budesonide
daily (20.8%), suggesting that the lower beclo-  Fluticasone propionatg500 pg/day has been
methasone dipropionate dosage was inadequate fawompared with budesonide 200 to 120@/day in
the severity of asthma examined in this stlidy. patients with mild to moderate asthma. In several
This is not at all surprising as patients were receiv-trials, the daily dosage of fluticasone propionate

10

Incidence (%)
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was less than or equal to half the daily dosage of In another stud{£2 patients with mild to mod-
inhaled budesonid@?-29.60,61] erate persistent asthma (mean RE'.2 to 77.1%
Mean improvements in morning and/or evening of the predicted value for their age, gender and
PEF in fluticasone propionate recipients were sim-height), most of whomx73.5%) were inhaled cor-
ilar to or exceeded those in budesonide recipientdicosteroid-naive at baseline, were assigned to re-
in trials in which the daily dosage of inhaled flu- ceive fluticasone propionate 209 twice daily,
ticasone was less than half or equal to the dailyoudesonide 204y twice daily or 40ig given in
dosage of budesonide, (table VA}:2%6061More- the evening (noctd§2 After _8 weeks’ treatment,
mean morning and/or evening PEF had increased
cantly greater in fluticasone propionate than signifi_cantly over baseline values in all 3 groups
(evening PEF measurements were not provided for

budesonide recipients in 2 studiés51]
P . budesonide 2Q@y twice daily recipients; table
The frequency of as-needd}}-agonist usage o s
o . . V1).[621 Improvements in asthma symptom scores
decreased by a similar extent in patients treated

. ) ) . d reducti in the f f as-
with fluticasone propionate 100 or 200 twice and reductions in the frequency of as-neefed

dailv or bud id ice dailviz8.29] agonist bronchodilator usage were significant
aily orbudesonide 200 or 409 twice daily:=> compared to baseline in fluticasone propionate and

~Agreater degree of symptomatic relief was ob-y,,qesonide nocte recipients (p < 0.00&dbase-
tained with fluticasone propionate 20@/day than line); however, there was no difference between
budesonide 40Qug/day in 1 study?’l After 8  reatmentd6? Withdrawal rates for inadequate
weeks, the median frequency of symptom-freeasthma control were >4 times higher in both budes-
days increased more with fluticasone propionateonide groups than in fluticasone propionate recip-
than budesonide (29 to 5308no change; p=0.05) ients; however, the statistical significance of these
as did symptom-free nights (29 to 589624 to  differences was not reported (table V3!
41%; p = 0.05), rescue medication-free days (Oto The results of these studies suggest that flu-
17%vs no change; p = 0.01) and rescue medica-ticasone propionate is at least as effective as
tion-free nights (43 to 57%s 29 to 31%; p = budesonide when given at half the microgram dos-
0.02)[27] age of budesonide in patients with mild to moder-

Equal daily dosages of fluticasone propionateate asthma.
and budesonide were compared in 2 trials. In 1 The effectiveness of fluticasone propionate
studys® patients with mild persistent asthma 100ug plus salmeterol §@y twice daily have been
(mean FE\ = 80% of the predicted value for their compared with budesonide 40§ twice daily in
age, gender and height) receiving Ongoing treat_patients with moderate persistent aStHﬁthhe
ment with 400 to 80Qug/day of inhaled beclometha- reésults of this study are presented in section 3.4.
sone dipropionate or budesonide were randomise®"c€ daily administration of fluticasone propio-

to receive either fluticasone propionate or budesNat€ 209g and budesonide 4g have also been

onide at half their previous maintenance dose Ofcc;]mp;aredén a r%n%o.mlsedt_std?,stge results of
inhaled corticosteroi#® Although the increases ' Ich are described in section 5.5.<.
in morning and evening PEF from baseline and 3.3.3 Flunisolide

reductions in the use of as-needeagonist med- Inhaled fluticasone propionate 25@ twice
ication were greater in patients treated with inhaledgajly has been compared with inhaled flunisolide
fluticasone propionate than budesonide, the differ5o0ug twice daily in patients with asthma in 3
ences were not statistically significant (table ¥%.  comparative studies, 2 of which have been publish-
Withdrawal rates for worsening asthma, which wased only as abstract&! 55! Morning and evening
not objectively defined, were similar with the 2 PEF improved consistently in both fluticasone pro-
therapieds® pionate- and flunisolide-treated patients (table

over, improvements in morning PEF were signifi-
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Table VI. Summary of multicentre, randomised, nonblind, parallel-group trials comparing inhaled fluticasone propionate (FP) < 500 pg/day
with inhaled budesonide (BUD) in adults with asthma

Reference Dosage (delivery device) Baseline characteristics (mean)  Results at end-point
[duration (wk)] [no. of patients?] FEV1 (L) or {2-agonist PEF (am, pm; B-agonist LOE
PEF (L/min) usage L/min)°e usage (%)
[% predicted] (puffs/day) (puffs/day)®
Basran[®¥ (g)de FP 100 or 200ug bid (DH) [92] 2.8 (82 3.2 113.9, 14.4 10.91 5.4
BUD 100 or 200ug bid (TB) [79] 2.7 [80.4] 3.2 13.9, 14.5 10.41 7.6
Burdon et al.[5% FP 250ug bid (DK) [137] 4039
abstract (4) BUD 600ug bid (TB) [140] 4009
Connolly et al.[?”] FP 100ug bid (DH) [98] 380.6 [79.1]" 139.7
@ BUD 200ug bid (DPI) [91] 379.3 [79.2]" 126.1
Langdon et al.l?8] FP 200ug bid (DH) [138] 381.4" 3 146.1%*, 119' 1.7
@ BUD 400pg bid (DPI) [131] 371.3" 3.6 1275, 1121 1.7
Langdon et al.[?% FP 100ug bid (MDI) [81] 333" 3.0 133,118 10.89 25
@ BUD 200ug bid (MDI) [76] 338" 2.92 125, 118 10.86 4.9
Steinmetzl®l (6)%k  FP 250pg bid (MDI) [235] 3420 145*
BUD 600ug bid (TB) [222] 338" 130
Venables et al.l’®2  FP 200ug bid (DH) [74] 406.1 [76.2]" 34 132.8'1, 119.4T 12,1 1.4
@ BUD 200ug bid (TB) [79] 408.4 [77.1]" 121.411 6.3
BUD 400ug nocte (TB) [77] 398.8 [75.3]" 3.91 132,171, 122,711 L2 7.8
a  Number of patients included in the efficacy analysis, except in Venables et al.[ for which the number of patients enrolled is presented.
b Mean change from baseline.
¢ When only 1 value is provided, it is the morning value.
d Patients had a baseline FEV; 240%,5% 250%,27-2% >60%,[521 50-80%,54 or 50 to 90%/® of the predicted value for their age, gender

and height.

e Patients were receiving inhaled corticosteroids at the time of enrolment (BDP, BUD or FP 0-200 pg/day;!®2 BDP or BUD 0-500 ug/day!?”]
or 0-600 pg/day;?8 400-800 ug/day of any inhaled corticosteroid;®% drug and dosage not specified??)).

f FEV1.

g PEF at the end of the study.

h PEF

i Estimated from graphs.

j  Use of a spacer device was prohibited.

k  Patients had not received inhaled corticosteroids for 23 weeks prior to enrolment.

am = morning; Bz-agonist usage = use of as-needed P2-agonist bronchodilators; BDP = beclomethasone dipropionate; bid = twice daily;
DH = Diskhaler® DPI; DK = Diskus®/Accuhaler® DPI; DPI = dry powder inhaler; FEV1 = forced expiratory volume in 1 second; LOE = withdrawal
for loss of efficacy/asthma exacerbation during the study; MDI = metered dose inhaler; nocte = in the evening; PEF = peak expiratory flow
rate; pm = evening; TB = Turbuhaler® DPI; | indicates decrease; 1 indicates increase; * p < 0.01, **p = 0.009, vs BUD; 'p < 0.001, p <
0.0001 vs baseline.

VI11).163-65] The increase in morning and evening  Greater improvements in asthma symptoms in
PEF was significantly greater in fluticasone pro- fluticasone propionate- than flunisolide-treated
pionate recipients in 1 study, which enrolled in- patients were reported in 1 stu§l Patients with
haled corticosteroid-naive patients with moderatemoderate asthma (FEV=60% of the predicted
persistent asthma (FEW80% of the predicted value for their age gender and height) treated
value for their age, gender and heightf).FEV,;  with fluticasone propionate had greater improve-
increased by 17.2 and 11.9%, respectively, inments in cough (7%s 64% rated their symptoms
fluticasone propionate and flunisolide recipients in as better; p = 0.0¥s flunisolide) and night-time
another study (i 0.04)[64] symptoms (68vs 52% rated their symptoms as
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better; p = 0.0¥sflunisolide) than flunisolide re- vs0; p <0.001), triamcinolone acetonide recipients
cipients(®3! (0.4vs0; p=0.007) and placebo recipients (@t
Although the evidence is limited, the results of —0.5; p < 0.001}67I Moreover, scores in 3 of the 4
comparative trials suggest that fluticasone propio-domains on the scale (Activity Limitation, Asthma
nate 25Qig twice daily is at least as effective as Symptoms and Emotional Function, but not Envi-
flunisolide 50Qug twice daily. ronmental exposure) were significantly greater in
fluticasone propionate than triamcinolone aceto-
nide (p< 0.029) or placebo recipients §0.008).
Global AQLQ scores were unchanged between
baseline and end-point in triamcinolone acetonide

daily after 24 weeks in 2 randomised trials of sim- recipients; noneth(_eless, they were sign_ificantly
ilar design®6671 Patients in both trials had moderate 9réater than those in placebo-treated patients (p

to severe persistent asthma (FE30 to 80% ofthe ~ 0-008), in whom QOL scores decreased signifi-

predicted value for their age, gender and height) acantly (p < 0.001). The difference in AQLQ scores

baseline and were receiving inhaled corticoste-between fluticasone propionate and placebo recip-

roids (beclomethasone dipropionate 400 to 600ients (0.9) at the end of treatment was clinically

Hg/day or triamcinolone acetonide 800 to 1200 meaningful (defined as a differenz®.5) 67!

pg/day) prior to enrolment. Triamcinolone acetonide 6Q@ twice daily has
Patients treated with fluticasone propionatealso been compared with fluticasone propionate

250ug twice daily had significantly greater im- 220ug twice daily and with fluticasone propionate

provements in FEYand morning PEF and signif-

icantly greater reductions in the frequency of as- _ _

neededs;-agonist usage compared with recipients 1247, SUmmen o nultenve doised puele o

of triamcinolone acetonide 2@ 4 times daily or  with inhaled flunisolide (FLD) in adults with asthma

placebo (table VII ”.66,67]The frequency of noctur-  Reference Dosage(delivery device)  Increase in PEF

nal awakenings and rates of withdrawal for loss of [duration wk)] _[no. of patients?] (am, pm; L/min)°

efficacy were significantly lower in patients re- Bergmann®™(6)° FP250ugbid (OP)[84] 166, 148

ceiving either active treatment than placebo. Fur- Srebro at a4 E;DZ:(?SSQ:) it;uz D(v:j;a[ul)s ESS] fli’ 151

thermore, in 1 stgdy th_ese parameters improved Oapstract (8)° FLD 500 bid (MDI) [157] 129

a greater extent in fluticasone propionate than tri- ., imannissl  Fp 250 bid (DY) [169]  151%141*

amcinolone acetonide recipients (p < 0.68).  abstract (6 FLD 500y1g bid (MDI) [159] 126, 122

Overall symptom scores decreased significantly ina  Number of patients included in the efficacy analysis.

fluticasone propionate recipients compared with b Mean change from baseline to end-point (when only 1 value is

placebo in both trials (p < 0.0%671At the end of provided it is the morning value). o _

treatment, the frequency of symptom-free days® I e ocepioncl o peens cncled 1 e portind

was significantly greater with either active treat-  the age, gender and weight of each patient. Adolescents

ment than placebo in both trials and the frequency  Aged 2 14 years were included.

of rescue medication-free days was significantly 9 A spacer device was used. _ '

greater in fluticasone propionate-treated patients® ;?;'r‘igtfh?fg:f;lfgﬁ;"degtlj”dh;"ed corticosteroids for 2 4 weeks

than triamcinolone acetonide or pIacebo rECipiemsf Patients enrolled in this nonblind study had not received prior

in both trials (ﬁg. 7). inhaled corticosteroids and had a baseline FEV1 of <80% of
QOL was assessed during 1 trial with the e predictedvalue fortheir age, gender and geight'[sg]

AQLQ.") After 24 weeks, patients treated with oo, 08 P2 s e o e i 1 secon,

fluticasone propionate had significantly higher Mbi = metered dose inhaler; PEF = peak expiratory flow rate; pm

global AQLQ scores compared with baseline (0.4 =evening; *p <0.0L FP vsFLD.

3.3.4 Triamcinolone Acefonide

Greater improvement in asthma control was
achieved with fluticasone propionate 250 twice
daily than triamcinolone acetonide 2094 times
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Table VI
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88ug plus salmeterol 429 twice daily in patients
with asthmd’8] The results of this study are pre-
sented in section 3.4.

3.4 In Combination with Salmeterol

Combining long-acting inhalefl;-agonist bron-
chodilators (e.g. salmeterol, formoterol) with in-
haled corticosteroids may improve control of asthma
and allow for the use of a lower inhaled corticoste-
roid dosage. The combination of inhaled salmet-
erol and inhaled fluticasone propionate has been
evaluated in patients with mild to severe persistent
asthma. As yet, most of these studies have been
published only as abstradfg:79.82,83,90]

Combining the 2 drugs in the same delivery de-
vice does not alter the efficacy of fluticasone pro-
pionate plus salmeterol treatment. There were no
statistically significant differences in FE\ér PEF,
and>321"4 and>6094°% of patients were symptom
free at the end of treatment compared w74l
and <35%% at baseline in patients treated with
fluticasone propionate (169! or 25Qug") plus
salmeterol 5Qg twice daily given in 2 separate dry
powder inhalers or combined in the same dry pow-
der inhaler (table 1X}74.90]

The results of a 4-week placebo-controlled trial
suggest that fluticasone and salmeterol have addi-
tive effects’®3] After 4 weeks, FEY increased by
at least 2-fold in patients (FENVS0 to 80% of the
predicted value for their age, gender and height)
treated with inhaled salmeterol 4g plus flutica-
sone propionate 88 or 2QQ twice daily compared
with recipients of salmeterol or either dosage of
fluticasone propionate alone (table IR§! More-
over, the combination of salmeterol 4@ plus
fluticasone propionate 22@ twice daily, but not
salmeterol 4@g plus fluticasone propionate g8
twice daily, produced greater improvements in
FEV; than either drug given separately (p <
0.05) /83l

Fluticasone propionate 10 plus salmeterol
50ug twice daily improved lung function, decreased
asthma symptoms and prevented LOE to a greater
extent than either drug given separately. The com-
bination produced a 3-fold greater improvement in

Drugs 1999 May:; 57 (5)
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Table VIIl. Summary of multicentre, randomised, double-blind, parallel-group trials comparing inhaled fluticasone propionate (FP) < 500 pg/day with inhaled triamcinolone acetonide

(TAA) in patients aged 212 years with asthma

Reference?  Dosage (delivery device)

Baseline characteristics (mean)

Results at end-point

[duration [no. of patients®] FEV1 (L) B2-agonist nocturnal  FEV; (L)° am PEF B2-agonist overall nocturnal LOE (%)
(wk)] [% predicted] usage wakenings/ (L/min)e usage symptom awakenings/
(puffs/day) wk (puffs/day)© score® wke

Condemiet FP 250pg bid (DH) [95] 2.37168] 3.0 0.09 10.27+ 121t 10.9% 10.37 10.03" 7
all(24)  1ap200ug gid (MDY [101] 227 [67] 33 0.10 10.07 L6t 10.2 0.1t 1001t 271t

PL [95] 2.25 [66] 3.2 0.08 10.18 128 11.6 10.7 10.27 60
Grosset  FP 250ug bid (DH) [100] 2.38 [66] 3.2 0.09 10.32+t 118+ 10.6+" 103" 10.04 17+t
allb1(24) 1A 200ug gid (MDI) [101] 2.44 [67] 3.2 0.09 10.03" 13t 10.61 101 10.111 33t

PL[103] 2.51[68] 3.3 0.10 10.18 124 11.9 10.8 10.26 65

a Patients had a baseline FEV1 of 50 to 80% predicted and had been receiving treatment with beclomethasone dipropionate 400 to 600 pg/day or TAA 800 to 1200 pg/day for

24 weeks prior to enrolment.
b Number of patients included in the efficacy analysis.
¢ Mean change from baseline.

am PEF = morning peak expiratory flow rate; Bo-agonist usage = use of as-needed B2-agonist bronchodilators; bid = twice daily; DH = Diskhaler® dry powder inhaler; FEV1 = forced
expiratory volume in 1 second; LOE = withdrawal for loss of efficacy/asthma exacerbation during the study; MDI = metered dose inhaler with spacer device; PL = placebo; qid = 4
times daily; | indicates decrease; 1 indicates increase; *p < 0.05, **p < 0.01, vs TAA; Tp < 0.05, T'p < 0.001 vs PL.
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PEF than fluticasone propionate 1@0given alone, drug alone or placebo (significance level not pro-
and significantly decreased asthma symptom scoregided; table 1X)[78]

and the frequency of as-needed salbutamol use The addition of inhaled salmeterol may be an
compared with fluticasone propionate 1@0wice  effective alternative to increasing the dose of in-
daily, salmeterol 5Qg twice daily or placebo (g haled corticosteroid in patients with uncontrolled
0.003) in a 12-week tridf5 In another trial, in  asthma (FEY < 80% of the predicted value for
which 44% of placebo recipients were withdrawn their age, gender and height). In patients with mild
for loss of efficacy, the frequency of loss of efficacy to severe persistent asthma (FEX 40% of the
was significantly lower in patients treated with predicted value for their age, gender and height)
fluticasone propionate 1@ plus salmeterol 50  not controlled by inhaled fluticasone propionate
twice daily (5%) than in those treated with either 88ug twice daily during a 2- to 4-week run-in period,

a b
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50 * B End-point
*

g 40 . 1 .
2
S 30 - .
(]
L
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I
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%]
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FP TAA PL FP TAA PL

Fig. 7. Symptom-free days and rescue medication-free days in fluticasone propionate, triamcinolone acetonide or placebo recipients
in 2 clinical trials. Difference between the final 3 weeks of the 24-week treatment period (end-point) and the 1-week run-in period
(baseline) in the percentage of symptom-free days and rescue medication-free days in patients receiving inhaled fluticasone propi-
onate 250ug twice daily (FP) given by Diskhaler, inhaled triamcinolone acetonide 200ug 4 times daily (TAA) given by metered dose
inhaler or placebo (PL) in 2 multicentre, randomised, double-blind, parallel-group trials [Condemi et al. (a)[®8land Gross et al. (b)[67]
Patients had mild to moderate persistent asthma (FEV1 = 60% of the predicted value for their age, gender and height) and had been
receiving treatment with inhaled beclomethasone dipropionate 400 to 600 pg/day or inhaled triamcinolone acetonide 800 to 1200
ug/day prior to enrolment. FEV1 = forced expiratory volume in 1 second; *p < 0.05 vs placebo; T p < 0.05 vs triamcinolone acetonide.
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Table IX. Summary of multicentre, randomised, parallel-group trials comparing inhaled fluticasone propionate (FP) < 500 pg/day plus inhaled salmeterol (SLM) with placebo (PL) or
other therapies in patients with asthma

Reference Dosage (delivery device) Baseline Results at end-point
[duration (wk)] [no. of patients?] FEV1 (L) or PEF FEV: (L)° amPEF LOE
(L/min) [% predicted] (L/min)P (%)
FP plus SLM in separate delivery devices versus FP plus SLM combined in the same delivery device
Bateman et al.[°0] (12)cd FP 100pg plus SLM 50ug bid (DK) [121] 2.42 [75)° 10.20 147 0
FP 100pg bid (DK) plus SLM 50pg bid (DK) [123] 2.33[76]® 10.17 139 0
Ringdal et al.’4l abstract FP 250pg plus SLM 50ug bid (DK) [371] 10.26 143
(287)° FP 250ug bid (DK) plus SLM 50ug bid (DK) 10.24 136
FP plus SLM versus other comparators
Cook et al.l[’8l abstract FP 220ug bid [114] 10.451TT 133.21
(12)can FP 88pg plus SLM 42pg bid [118] 10.4611T 1421t
TAA 600pg bid [118] 10.20 14.9
Di Lorenzo et all’l abstract  FP 250ug plus SLM 50pg bid (MDI) [177] 130 7
(24)" BDP 500ug plus SLM 50pg bid (MDI) 138 9
Edwards et al.l"8 abstract ~ FP 100ug bid (DK) [356] [64]¢i 12
(12)cdn SLM 50ug bid (DK) 24
FP 100pg plus SLM 50pg bid (DK) 5
PL 44
Gross et al.[’%l abstract FP 100ug bid (DK) [90] 377k 118
(12)d SLM 50ug bid (DK) [92] 371k 10.2
FP 100pg plus SLM 50pug bid (DK) [92] 400K 154%*
PL [82] 384k 123
Ind et al."® abstract (24)%9'  FP 250ug bid [496] 347k 122.5
FP 500ug bid 357.4k 1215
FP 250ug plus SLM 50ug bid 346.6K 147.8%
Johansson et al.[86] FP 100pg plus SLM 50pg bid (DK) [349] 383k 14411
abstractadm BUD 400pg bid 382k 131
Kalberg et al.[82 abstract FP 220ug bid (MDI) [489] 130 32n
(24)" FP 88pg plus SLM 42ug bid (MDI) 1454 20"
Stricker et al.83] abstract FP 88pg bid [23] 2.9 [69]¢ 10.3*
(4yoke FP 220pg bid [23] 2.5 [65]¢ 10.3*
SLM 42pg bid [21] 2.8 [70]° 10.3
FP 88pg plus SLM 42ug bid [25] 2.3[67]° 10.6*
FP 220pg plus SLM 42pg bid [21] 2.6 [69]° 10,714
PL[23] 2.4[68]¢ 0

a Number of patients included in the efficacy analysis except Ringdal et al.,[#l Di Lorenzo et al.,[””] Edwards et al.,[’8] Ind et al.,[”®! Johansson et al.18] and Kalberg et al.[82] for

which the total number of patients enrolled in the trial are presented.
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the addition of inhaled salmeterol 48 produced
similart’® or greater (= 0.004)82! improvements

in morning PEF than increasing the dose of
fluticasone propionate to 2p@ twice daily (table
IX). Morover, in 1 of these studigd8? the fre-
guency of symptom-free days increased by a sig-
nificantly greater amount in patients treated with
combined salmeterol 4@ plus fluticasone propi-
onate 88ig twice daily than with fluticasone pro-
pionate 22Qg twice daily (28vs11%; p< 0.004)82

Similar results were obtained in patients with
moderate asthma not controlled (PEF < 90% of the
predicted value for their age, gender and height) by
4 weeks’ treatment with fluticasone propionate
250ug twice dailyl’®! The addition of salmeterol
50ug twice daily produced significantly greater
improvement in PEF than doubling the dose of
fluticasone propionate (p < 0.0001; table IX). In
addition to the superior improvement in lung func-
tion, a significantly greater proportion of patients
treated with the combination had median symptom
scores of 0 than those receiving fluticasone propi-
onate 250 or 500y twice daily alond?®!

Fluticasone propionate 1Q@ (or 88.g) plus
salmeterol 5Qg (or 42ug) twice daily produced
significantly greater spirometric improvements
than triamcinolone acetonide 60§ twice daily or
budesonide 4Q@y twice daily. Spirometric im-
provements in patients treated with salmeterol
42ug plus fluticasone propionate g8 twice daily
or inhaled fluticasone propionate 22 twice
daily were significantly greater than those in pa-
tients treated with inhaled triamcinolone acetonide
600ug twice daily (table IX)I7¢! Similarly, after 12
weeks fluticasone propionate 31@Pplus salmeterol
50ug twice daily produced significantly greater
improvements in morning (p = 0.006) and evening
(mean difference = 14L; p = 0.002) PEF than
budesonide 4Q@y twice daily in patients with
moderate asthma (mean PEF = 76% of the pre-
dicted value for their age, gender and heid#f).

Improvement in morning PEF and withdrawal
rates for loss of efficacy were similar after 24
weeks in patients treated with inhaled fluticasone
propionate 25Qg plus salmeterol 50y twice daily

Drugs 1999 May:; 57 (5)
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b Mean change from baseline.

¢ Adolescents aged = 12 years were included.

d Double-blind.

e FEVi.

f  PEF results were those obtained after 12 weeks.

g The delivery device (i.e. DPI or MDI) used during the study was not indicated.

h Patients had a baseline FEV: of 40 to 85% predicted![76.78] plus >15% reversibility in FEV1 despite inhaled corticosteroid treatment.[76]

i Patients were receiving inhaled corticosteroids (400 to 1000 pg/day BDP or flunisolide) and long-acting inhaled B2-agonists prior to enrolment.

j Mean baseline FEV across all treatment groups.

k PEF

| Only patients who were symptomatic after receiving FP 88182 or 250pg bid["! for 2 to 4 weeks were eligible for enrolment.

m Patients had a baseline FEV1 of 76% of the predicted value for their age, gender and height and were receiving inhaled corticosteroids <500ug prior to enrolment.
n Number of patients (not percentage) requiring oral corticosteroids for asthma exacerbations.

o Patients had a baseline FEV1 of 50 to 80% of the predicted value for their age, gender and height plus 215% reversibility in FEV1 and were not receiving inhaled

corticosteroids prior to enrolment.
amPEF = morning peak expiratory flow rate; BDP = beclomethasone dipropionate; bid = twice daily; DK = Diskus®Accuhaler® DPI; DPI = dry powder inhaler; FEV1 = forced expiratory
volume in 1 second; LOE = loss of efficacy/asthma exacerbation during the study; MDI = metered dose inhaler; PEF = peak expiratory flow rate; TAA = triamcinolone acetonide;
*p < 0.05 vs PL; *p < 0.001 vs PL and other agents; Tp < 0.05 vs TAA 600ug bid or SLM 42ug bid; TTp = 0.006 vs BUD 400ug bid; T p < 0.001 vs TAA 600ug bid; ¥p < 0.04 vs FP
220ug bid; ¥p < 0.004 vs FP 220ug bid; ¥*p < 0.0001 vs FP 250 or 500pg bid.
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Table X. Summary of multicentre, randomised, double-blind, daily (n = 16)' salmeterol ﬁfg twice daily (n = 16),
parallel-group trials of inhaled fluticasone propionate (FP) <500 or the 2 drugs combined (n - 14) for 6 weeks re-
ug/day given in 1 or 2 daily doses in adults with asthma L. . .

duced the variation in PEF &10% in all 3 groups

Reference Dosage regimen (delivery PEF (am, . .
[duration (wWK)] device) [no. of patients?] pm; L/min)® and |mpr0ved performa_mce on pSyChomemC tests
Boulet et al.l®®  FP 100ug bid [457] 119%, 113 to levels comparable with healthy contrdis.
abstract (12)°  FP 200ug od 110, 110 QOL, as measured by the AQLQ, and sleep quality
Bgulet et al-ledsl FP 250pg bid [443] 117%, 110* improved significantly in patients treated with
abstract (12" FP 5004 od 11,15 fluticasone propionate 25@ plus salmeterol 50y
Clifford et al.®®  FP 250ug bid (DK) [85] 13577 - - ) o
twice daily. After 12 weeks’ treatment, clinically
abstract (12) FP 500ug od (DK) [80] 12311 ianificant diff 0.5 point .
PL [80] 15 significant differencesx0.5 points) were seen in
Kerwin etal™  FP 100yg od (DK) [79] " mean tqtal AQLQ scores and scores on each of the
abstract (12) FP 200ug od (DK) [81] 111t 4 domains of the AQLQ between patients receiving
FP 500ug od (DK) [86] 128+ the combination and those treated with salmeterol
PL[84] 115 50ug twice daily alone% 0.84; p< 0.001) or pla-
a Number of patients included in the efficacy analysis, except cebo e 0.96: p< 0_001)[92] In patients receiving

Boulet,[®8! for which the total number of patients enrolled in bined fluti . t | | t |
each arm of the trial is presented. combpbine uticasone propionate plus salmeterol,

b Mean change from baseline to end-point (when only 1 value is mean total AQLQ scores were greater than in pa-
provided, it is the morning value). tients treated with fluticasone propionate g0
¢ Patients were receiving inhaled corticosteroids (0-500 pg/day) twice da”y (0_45; ps 0_05); however, this differ-

prior to enrolment. Inhaler type (i.e. DPI or MDI) not indicated. ence was not clinicallv sianificart? Slee ual-
d Patients were receiving inhaled corticosteroids (400-1200 y sig ’ P4

ug/day) prior to enrolment. Inhaler type (i.e. DPI or MDI) not ity, as measured by a 3-item sleep scale, imprOVEd
indicated. significantly in patients receiving the combination,
am = morning; bid = twice daily; DK = Diskus® DPI; DPI = dry but not in those receiving salmeterol alone or pla-
powder inhaler; MDI = metered dose inhaler; od = once daily; cebo <0 001992]
PEF = peak expiratory flow rate; PL = placebo; pm = evening; (p ' '

| indicates decrease; t indicates increase; *p < 0.05, **p < 0.001
vs other FP dosage regimen(s), 'p < 0.05, T'p < 0.001 vs placebo. 3.5 Once Daily Administration

3.5.1 Comparisons with Placebo

Once daily administration of fluticasone propi-
onate<500 ug/day improved or maintained lung
function and improved QOL in patients with mild
to moderate asthma (table ¥%.% Morning PEF
was significantly greater in patients with mild
asthma and both morning and evening PEF were
. . i ) r]significantly greater in patients with moderate
patients with mild per5|st_ent asthmfa\ (mgan EE_V asthma after 12 weeks’ treatment with fluticasone
82.4%; n = 46) and considerable circadian Va”a'propionate 100g or 25Qug twice daily, respec-
tion in PEF (mean = 22.9%) were evaluated in ayjyely, compared with once daily administration of
randomised double-blind, parallel-group stitl.  the same daily dosad®! Nevertheless, pulmonary
At baseline, 16 healthy volunteers completed thefynction remained within 5% of baseline in the pa-
paced auditory serial addition test (PASAT) more tients receiving once daily fluticasone propionate,
quickly than patients with asthma (p < 0.0%).  many of whom had been receiving inhaled cortico-
Moreover, patients with >20% circadian variation steroids £€500ug/day) prior to the studif8! In an-
in PEF performed less well on the PASAT test thanother study, morning PEF was significantly greater
patients with <20% variation in PE®! Treatment  after 12 weeks’ treatment with fluticasone propio-
with inhaled fluticasone propionate 250 twice  nate 25Qug twice daily or 50ig once daily than

or inhaled beclomethasone dipropionate 3§0
twice daily plus salmeterol 3@ twice daily (table
1X).[77]

Reductions in nocturnal airway obstruction im-
proved daytime cognitive performance in patients
with asthma. Performance on psychometric tests i
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placebo, with no significant difference between theloss of efficacy (7 and 5 patients from once and
2 fluticasone propionate dosad&¥ Asthma symp-  twice daily groups/s19 from placebo; p < 0.0152
tom scores decreased significantly (—0.32 and —0.33n contrast, the number of beclomethasone
with 500ug daily and 25Qg twice daily, respec- dipropionate recipients (not presented) withdrawn
tively, vs 0.16 with placebo) and global AQLQ for loss of efficacy did not differ from placebo.
scores increased significantly (0.81 and 0v6 In another study, in which patients were receiv-
—0.22; p < 0.001) in fluticasone propionate recipi- ing inhaled beclomethasone dipropion&400
ents compared with placebo recipients in the latterug/day or triamcinolone acetonidsB00 pg/day
trial.[69.93] prior to enrolment (n = 271) greater spirometric
Fluticasone propionate 100, 200 or %@0once  improvements were obtained with twice daily than
daily maintained or improved morning PEF com- once daily administration of fluticasone propio-
pared with placebo in patients with moderate tonatel’X] Improvements in FEYwere significantly
severe persistent asthma (FEX¥5 to 75%) pre- greater in patients receiving either fluticasone pro-
viously treated with inhaled corticosteroid Bs- pionate 10Qg or beclomethasone 1@a§ twice
agonist therapy (table X). After 12 weeks, morning daily than placebo (g 0.002)["2l Lung function
PEF increased significantly in recipients of did not deteriorate in patients receiving fluticasone
fluticasone propionate 200 or 500 once daily  propionate 200g once daily (mean FEMncreased
compared with placeb®? Moreover, the frequency by 0.11L), but there was no significant difference
of as-needed salbutamol use and nocturnal awakin the FEV; in patients in this group and the pla-
enings, and asthma symptom scores decreaseckbo group at end-point (p = 0.055). Nonetheless,
significantly in patients treated with fluticasone asthma symptom scores (p < 0.04), rescue salbut-
propionate 200 or 5Q8y once daily than placebo amol usage (x 0.003) and withdrawal rates for
(p < 0.05)["% The frequency of as-needed salbu- loss of efficacy (p < 0.05) were significantly lower
tamol usage was significantly lower in patients in patients receiving all active treatments com-
treated with fluticasone propionate 10§ once pared with placeb&]
daily than placebo; however, there were no statis- In a further comparative trial, once daily admin-
tically significant differences between these 2istration of fluticasone propionate 2Q§ or
groups for any other efficacy parameters. budesonide 4Q@y for 12 weeks provided similar
The results of these studies demonstrate thatmprovements in morning PEF in patients with
once daily administration of fluticasone propionate mild to moderate asthma (n = 216§
maintains or improves lung function in patients  These trials provide further evidence that once

with mild to moderate asthma. daily administration of fluticasone propionate is
effective in maintaining or improving lung func-
3.5.2 Comparisons with Other tion in patients with mild to moderate asthma.
Inhaled Corticosteroids

In 299 inhaled corticosteroid-naive patients 3 4 pevice Preference
with asthma, fluticasone propionate 2@ponce
daily or 10Qug twice daily or beclomethasone Fluticasone propionate is currently available in
dipropionate 168g twice daily (i.e. twice the daily a pressurised metered dose inhaler (MDI) and 2
dosage of fluticasone propionate) generally im-different breath activated dry powder inhalers
proved control of asthmi&2 PEF (p < 0.005) and (DPI), the Diskhalé? and the Disku&Accuhalef.
FEV; (p < 0.05) increased and usage of as-needed here were no differences in any outcome meas-
Bo-agonists decreased (p < 0.05) significantly inures (morning and evening PEF, the frequency of
patients receiving active treatment compared withsymptom-free days or nights and requirements for
placebd’?! Significantly fewer fluticasone propi- as-needed salbutamol) when equivalent dosages
onate than placebo recipients were withdrawn forof fluticasone propionate were administered with

O Adis International Limited. All rights reserved. Drugs 1999 May: 57 (5)
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the MDI or Diskhale® DPI (10Qug twice daily)  signed to the Diski¥Accuhalef used the device
in 296 adult patients (use of a spacer device wasorrectly the first time (8lvs 61%) and found it
permitted with the MDIY?4 or when the Disk- very easy to use (6%s 47%) compared with the
hale® DPI and the Disku®&Accuhale? DPI (25Qug ~ TurbuhaleP.®! In another nonblind, study in
twice daily) were compared in 364 patients with Which fluticasone propionate was compared with
mild to moderate asthnigs] budesonide (see table ¥4!), more patients pre-

The 2 DPI devices have a high rate of patientferred the Turbuhalérthan the Diskhalét (59 vs
acceptanc&5-97] although most patients enrolled 41%; p = 0.015) during a 4 week crossover
in randomised, double-blind, double dummy trials Phase®?!
preferred the Disk&Accuhalef to the Diskhale?
(61.4vs25.494%; 65vs25%49)) and more patients ~ ©-/ Pharmacoeconomic Studies
preferred the MDI to the Diskhal&rin a further
study (40_"533%)'[56] _ _ has been compared with that of budesoRf#e-2]

The Disku$/Accuhalef received higher pref-  5n4 flunisolid&3.194lin adult patients with mild
erence ratings than the Turbuh&édrom patients 1 moderate asthma.
with asthmd?® 9%l When interviewed in their own Inhaled fluticasone propionate was more cost
homes, significantly more patients (n = 159) pre-effective than budesonide when given at doses that
ferred the Disku¥/Accuhalef (65%; p <0.00¥s  were less than half of or equal to the dose of
the Turbuhalée?) and perceived it to be easier to use budesonide (table X[}°0.1011\When the costs of
than the Turbuhal®r(p = 0.002)[% In a nonblind, medications, physician visits and hospitalisations
parallel-group study, more patients (n = 277) as-incurred during a clinical trial (see table §4l)

The cost effectiveness of fluticasone propionate

Table XI. Cost-effectiveness comparisons of inhaled fluticasone propionate (FP) <500 pg/day and other inhaled corticosteroids in adults with
asthma

Reference Dosage Successful Symptom-free  Cost of successful Cost per
(country and year) treatment days treatment symptom-free day
(% of patients)? (%) (per patient)
Comparisons with budesonide (BUD)
Booth et al.['% (UK 1995)®  FP 200pg bid (DH) 57 £11.18/week
BUD 400yg bid (TB) 46 £11.98/week
Steinmetz et al.[101] FP 250ug bid (MDI) 47 40 DM9.00/day DM10.58
(Germany 1997)° BUD 600ug bid (MDI) 42 34 DM12.36/day DM15.26
Venables et al.l*0% FP 200pg bid (DH) 48 48 £2.08/day £2.08
(UK 1996)° BUD 200ug bid (TB) 39 39 £1.44/day £1.44
BUD 400ug nocte (TB) 45 43 £1.20/day £1.26
Comparisons with flunisolide (FLD)
Volmer et al.['%% abstract FP 250pg bid (DH) 55.3 14.4 DM338.8 DM13.13
(Germany)* FLD 500pg bid (MDI) 445 1.2 DM369.1 DM14.78
Volmer et al.l"% abstract FP 250pg bid (DH) 56.8 15.3 DM314.46/patient DM11.79
(Germany)* FLD 500ug bid (MDI) 39.6 12 DM375.32/patient DM12.50

a Defined as an increase of 5%/109102 or 1094/101:103.104] in predicted peak expiratory flow rate.
b Costs accounted for included study medication, other asthma medications and medication required to manage adverse events.

¢ Costs accounted for included study medication, other asthma medications, medications required to manage adverse events, physician of-
fice visits and hospitalisations.

d The nature of the costs and the year in which they were incurred was not provided.

bid = twice daily; DH = Diskhaler® dry powder inhaler; DM = Deutschmark; MDI = metered dose inhaler; nocte = in the evening; TB =
Turbuhaler® dry powder inhaler; £ = pounds sterling.
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were collated, fluticasone propionate 2&0twice 4. Tolerability
daily was more cost effective than budesonide
600ug twice daily from a German third-party payer
perspectivél®ll Fluticasone propionate was cost

. r
effective when total treatment (?osts were changec{jaily compared with placeb#%-224950The over-
by £20%, PEF values were varied B§0% orthe 5 incidence of adverse events ranged from 4 to
cost per puff of budesonide was reduced by 30%1 194 in placebo recipients and 10 to 19% in flutica-
in univariate sensitivity analyses. In a similar eco- sone propionate recipients in comparative stud-
nomic analysis of a UK study (see table®]) [100  jeg[14.21.22,49.50) gnly 1 trial did more fluticasone
the cost of successful treatment with fluticasonepropionate than placebo recipients experience
propionate 20flg twice daily was lower than more adverse events (p = 0.05 for fluticasone pro-

budesonide 4Q@y twice daily and remained lower Pionate 50 or 100g twice daily vs placebo)*l
when the minimum improvement in PEF varied Withdrawal from a study because of an adverse
event was rare, occurring 4 and<2% of flutica-
sone propionate and placebo recipients, respec-
tively.[14.20-2249,50l Qra| candidiasis, dysphonia

The incidence of adverse events in clinical trials
was generally not significantly different in patients
eated with fluticasone propionat®5Q0ug twice

from 1 to 10% in a sensitivity analysis (table
X1).[1001 Only medication costs were accounted for

in this analysis. , . , . (hoarseness) or pharyngitis were reporteckbybo

~ Inafurther comparison, in which only medica- 5,4<30 of fluticasone propionate and placebo
tion costs were accounted for, budesonide| 2P0 recipients, respectivelj9-22:49.50]

twice daily or 40Qug nocte was more cost effective  |n trials comparing fluticasone propionate 50 to
than fluticasone propionate 200 twice dailyl!2  250ug twice daily with either beclomethasone
However, the same dosage of fluticasone propio-dipropionate 168 to 50 twice daily or budeson-
nate and budesonide were used in this study (seile 100 to 60Qig twice daily, the frequency of ad-
table VI®2]), which does not reflect the recommen- Verse events was similar. Oral candidiasis was re-

dations for 2-fold dosage differences in contempo-ported in<6.5% of fluticasone propionate recipients
: o : s ! .
rary asthma treatment guidelin@s! and in<5.4% of patients receiving either inhaled

. . beclomethasone dipropionate or budesonide in
Two analyses have shown fluticasone propio-

. A ' these triald25:27-29,37.56,61,62]
nate 25@ig twice daily to be more cost effective

a . ) 103.104] A higher frequency of adverse events was re-
than flunisolide 500g twice daily (table XI)!0* _ported in trials comparing fluticasone propionate

These studies are available only as abstracts, in50ug/day and triamcinolone acetonide 2004
which the nature of the costs included and ex-times daily. The frequency of treatment-related ad-
cluded were not disclosed and no sensitivity anal-verse events was significantly (p < 0.001) greater
yses were presented. in patients treated with fluticasone propionate
These cost-effectiveness studies suggest tha?50ug twice daily (20%) than either triamcinolone
inhaled fluticasone propionate is more cost effec-acetonide 200g 4 times daily (5%) or placebo
tive than budesonide and possibly flunisolide when(®%0) in 1 trial!®”} In another study, which employed
the dosage of fluticasone propionate is less thar '€ S&Me design, the frequency of adverse events

half the dose of budesonide or flunisolide. How- In fluticasone prpp_mnate, triamcinolone acetonide
. . ) and placebo recipients was 15, 8 and 13%, respec-
ever, only a portion of the direct costs assouatedtively.[%] There were no differences in the inci-

with asthma care were considered in these trialgjence of individual adverse events with the excep-
and the often substantial indirect costs aSSOCiateﬂon of oral Candidiasisy which was reported by 8%
with asthma (absence from school or work, loss ofof fluticasone propionate recipients, 3% of triam-

wages, lost productivity) were not considered.  cinolone acetonide recipients and 1% of placebo-
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treated patients (p = 0.035 for fluticasone propio- In the US, in patients age®ll2 years who are
natevstriamcinolone acetonide or placeldédl either corticosteroid-naive or have previously used
In trials comparing fluticasone propionate other inhaled corticosteroids for asthma, the rec-
<25Qug twice daily with other inhaled corticoste- ommended dosage range is 88 to dgdwice daily
roids or nedocromil, <10% of patients were with- when administered by metered dose inhakerd
drawn from any treatment group because of ad-100 to 50Qug twice daily when administered as a
verse eventg527.28,37,53,59,61.62.66.6Ko unexpected dry powder in the Rotadiskinhalation devicé*°!
adverse events have been associated with flutica- The maximum recommended dosage in the UK
sone propionate in patients with mild to moderateand US is, respectively, 1000 and §&ptwice

asthma. daily[45.1051Dgsage adjustments are not required in
elderly patients*®]
5. Dosage and Administration Patients should be instructed to rinse their

mouth after inhalation to reduce the incidence of
Ideally the initial dosage of inhaled corticoste- hoarseness and/or oral candididéj<05!

roid should be sufficient to promptly establish dis-
ease control and abolish symptoms in patients with . Place of Inhaled Fluticasone
persistent asthmi&®! Once control is established,  Propionate in the Management of
particular attention should be paid to establishing  Mild to Moderate Asthma
the lowest effective maintenance dosage for any
given patient as, although systemic adverse effects Inflammation of the airways is the fundamental
are unusual with the dosages used for mild to mod-Ccharacteristic of asthma. In patients with mild
erate asthma, the lowest effective dosage is desire@Sthma not previously treated with inhaled cortico-
in any patient treated with inhaled corticoste- steroids, including newly diagnosed patients, there
roids!78l A step-wise dosage reduction should be is evidence of airway mucosal inflammation, with
considered once control of asthma is achieved. Th&Pithelial changes and increased numbers of eosin-
British guidelines recommend reducing the daily OPhils, lymphocytes, macrophages and mast cells

dosage of inhaled corticosteroid by 25 to 50% at 1-Presentin lung tissué?®-1%IMoreover, in patients
to 3-month intervals while carefully monitoring the With mild asthma, there is a correlation between the

patient!”] quantity of inflammatory cells in BAL fluid, the

In the UK, the manufacturer recommends usingmagnitude of bronchial hyperresponsiveness and
inhaled fluticasone propionate for the prophylactic the degree of impairment of FEV® Anti-in-
management of mild asthma when patients requireﬂammatory therapy is essential to control the dis-
intermittent symptomatic bronchodilator medica- €aS€ process in patients, including those with mild
tion on a regular basis. In patients agsb years, —asthma.
the initial dosage of fluticasone propionate formild ~ Anti-inflammatory therapy produces signifi-

asthma is 100 to 25@) twice daily. For moderate Cant improvement in patients with mild asthma.
asthma, defined as unstable or Worsening Symp:rhe thickness of the basement membrane was SIg-

dilator medication, the recommended initial dosaget€' treatment with inhaled corticosteroid3: %]

is 250 to 50Qug twice daily. The recommended dos- nhaled corticosteroids reduced bronchial hyper-
age range for patientsl6 years of age is 100 to fesponsiveness, improved lung function and amel-

100Qug twice daily. In patients <16 years of age the
Qg ded dy P is 50 t y ice d gl 1 Differentdosage recommendations reflect differences in
recommended dosage IS 0 Lg0wice daily. labelling requirements in the UK, where the total dose deliv-

Eluticasone propionate islava”abl(? asa er powdelgeq per actuation (e.g. 50, 100, P§) s used, and in the
(in the Accuhale? and Diskhale? inhalation de-  US, where the portion of the dose delivered through the

vices) and as a metered dose inhaler in thelt9”.  mouthpiece (e.g. 88, 2p@) is used.
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iorated symptoms to a significant extent comparedwere not receiving inhaled corticosteroléf$! Other
with Bo-agonist bronchodilator therapy alone in studies provide further evidence of the underuse of
patients with mild asthmB19-1121 Furthermore, inhaled corticosteroidid9-12tor link underuse of in-
when inhaled corticosteroids were introducedhaled corticosteroids with adverse outcor#és124]
shortly (i.e.<6 months) after diagnosis of mild or In patients with mild to moderate asthma,
moderate asthma, the improvement in lung func-fluticasone propionat&250ug twice daily pro-
tion was significantly greater compared with later vides consistent control of asthma. In placebo-con-
(i.e.=2 years) intervention, independent of patienttrolled trials, the drug produced significant im-
agel’13] More impressively, these improvements provements in objective and subjective measures
were maintained over a period of at least 2 oflung function, reduced the frequency of exacer-
yearsl110,113.114] bations and improved QOL. In comparative trials,
There is evidence that early intervention with fluticasone propionate was superior to nedocromil,
inhaled corticosteroids may prevent admissions taheophylline or zafirlukast. The drug was at least
hospital because of asthma exacerbations. A cases effective as inhaled beclomethasone dipropion-
control study revealed that initiation of inhaled ate, budesonide or flunisolide when given at half
corticosteroids within 12 months of the diagnosis the dosage of the comparator. Moreover, fluticasone
of asthma reduced the risk of hospitalisation for propionate 25(g twice daily was generally more
asthma, relative to patients receiving theophylline,effective than triamcinolone acetonide 2@04
by up to 80% during the following ye&! times daily. The drug is also effective when given
These findings support the recommendationonce daily, which may be preferred by some pa-
that inhaled corticosteroids be introduced early intients.
the management of asthri¥®] For example, the Corticosteroid sparing therapies, such as in-
GINA guidelines recommend the introduction of haled long actingB.-agonists (e.g. salmeterol,
inhaled corticosteroids when asthma symptomsformoterol) may be used to minimise the mainte-
occur more than once weekly or when night-time nance dosage of inhaled corticosteroids. In com-
symptoms occur more than twice monty. parative studies in patients with mild to moderate
In spite of the evidence that patients with mild asthma, the addition of an inhaled long actfg
asthma benefit from inhaled corticosteroids, andagonist bronchodilator, salmeterol, to fluticasone
the availability of treatment guidelines that advo- propionate 88 to 2509 twice daily was as effective
cate the use of these drugs, there are indicationas doubling the dosage of fluticasone propionate.
that inhaled corticosteroids are underused. Among-urthermore, the frequency of asthma exacerba-
asthma patients enrolled in a California healthtions was significantly lower in patients receiving
maintenance organisation, fewer than 40% of those&ombined salmeterol 3@ plus fluticasone propi-
with mild to moderate asthma had obtained an in-onate 10Qig twice daily than in patients treated
haled corticosteroid in the previous 6 montH§]  with either drug alon&®!
Moreover, of those who had a corticosteroid in- Inhaled fluticasone propionate500 pg/day
haler at homes42.5% of patients had used it daily was well tolerated in patients with mild to moder-
during the preceding montH. In Britain, more  ate asthma. Oropharyngeal adverse effects oc-
than one-third of adolescents aged 12 to 14 yearsurred with low frequency and there was no evi-
whose sleep was disturbed by asthma on more thadence of clinically significant impairment of HPA
1 occasion per week were not receiving inhaledaxis function.
corticosteroids$tt? Similarly, a survey in France In conclusion, fluticasone propionate500
revealed that, of those in whom anti-inflammatory pg/day is an effective anti-inflammatory therapy
therapy was mandated by guidelines, 62 and 84%or mild to moderate asthma in adolescents and
of patients in Montpellier and Paris, respectively, adults. The drug is more effective than nedocromil,
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theophylline or zafirlukast in these patients and is 14

at least as effective as other inhaled corticosteroids
when given at half the microgram dosage of the
other agent. The addition of inhaled salmeterol al-
lows for the use of low maintenance dosages of
fluticasone propionate. The drug is well tolerated
and there is no evidence of a clinically significant
effect of these dosages on HPA axis function.
Hence, fluticasone propionatb00 pg/day is a
particularly suitable agent for use in patients with
mild to moderate asthma.

References

. Legorreta AP, Christian-Herman J, O’Connor RD, et al. Com-
pliance with national asthma management guidelines and spe-
cialty care. A health maintenance organization experience.
Arch Intern Med 1998; 158: 457-64

. Lange P, Ulrik CS, Vestbo J, et al. Mortality in adults with
self-reported asthma. Lancet 1996; 347: 1285-9

. Lange P, Parner J, Vestbo J, et al. A 15-year follow-up study of
ventilatory function in adults with asthma. N Engl J Med
1998; 339: 1194-200

. Barnes PJ. Current issues for establishing inhaled corticoste-
roids as the antiinflammatory agents of choice in asthma. J
Allergy Clin Immunol 1998; 101 (4 Pt 2): S427-33

. Meijer RJ, Kerstjens HAM, Postma DS. Comparison of guide-
lines and self-management plans in asthma. Eur Respir J
1997; 10: 1163-72

. National Heart Lung and Blood Institute. Global strategy for
asthma management and prevention. NHLBI/WHO work-
shop report. National Institutes of Health. National Heart,
Lung, and Blood Institute. 1995 Jan; Publication Number
95-3659

. British Thoracic Society. The British guidelines on asthma man-
agement 1995 review and position statement. Thorax 1997
Feb; 52 Suppl. 1: S1-21

. National Asthma Education and Prevention Program. Expert
Panel report II: guidelines for the diagnosis and management
of asthma. Bethesda: National Heart, Lung, and Blood Insti-
tute Information Center. 1997 Feb.

. Holliday SM, Faulds D, Sorkin EM. Inhaled fluticasone propi-
onate: areview of its pharmacodynamic and pharmacokinetic
properties, and therapeutic use in asthma. Drugs 1994 Feb;
47:318-31

Rahman SU, Rhodes CG, Ind PW, et al. Effect of corticosteroids
on pulmonany adrenergic receptor density and function [ab-
stract no. P1103]. Eur Respir J 1998; 12 Suppl. 28: 156s

Barnes PJ. Inhaled glucocorticoids for asthma. N Engl J Med
1995 Mar 30; 332: 868-75

Olivieri D, Chetta A, Del Donno M, et al. Effect of short-term
treatment with low-dose inhaled fluticasone propionate on
airway inflammation and remodeling in mild asthma: a pla-
cebo-controlled study. Am J Respir Crit Care Med 1997 Jun;
155: 1864-71

Bertorelli G, Bocchino V, Zhuo X, et al. Heat shock protein 70
upregulation is related to HLA-DR expression in bronchial
asthma. Effects of inhaled glucocorticoids. Clin Exp Allergy
1998; 28: 551-60

10.

11.

12.

13.

O Adis International Limited. All rights reserved.

15.

Noonan MJ, Chervinsky P, Wolfe J, et al. Dose-related response
to inhaled fluticasone propionate in patients with methachol-
ine-induced bronchial hyperresponsiveness: a double-blind
placebo-controlled study. J Asthma 1998; 35: 153-64

Westbroek J, Pasma HR. The effect of inhaled fluticasone pro-
pionate (FP) 10Qug bd compared with oral zafirlukast 20 mg
bd on bronchial hyperresponsiveness in mild to moderate
asthma. Eur Respir J 1997 Sep; (10 Suppl. 25 ): 243s

16. Weersink EJM, Douma RR, Postma DS. Fluticasone propio-

nate, salmeterol xinafoate, and their combination in the treat-
ment of nocturnal asthma. Am J Respir Crit Care Med 1997
Apr; 155: 1241-6

17. Lipworth BJ. Airway and systemic effects of inhaled corticoste-

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

roids in asthma: dose response relationship. Pulmon Phar-
macol 1996 Feb; 9: 19-27

Lipworth BJ, Seckl JR. Measures for detecting systemic bioac-
tivity with inhaled and intranasal corticosteroids. Thorax
1997; 52: 476-82

Chervinsky P, van As A, Bronsky EA, et al. Fluticasone propi-
onate aerosol for the treatment of adults with mild to moderate
asthma. J Allergy Clin Immunol 1994 Oct; 94: 676-83

Lawrence M, Wolfe J, Webb DR, et al. Efficacy of inhaled
fluticasone propionate in asthma results from topical and not
from systemic activity. Am J Respir Crit Care Med 1997 Sep;
156 (Pt 1): 744-51

Wasserman Sl, Gross GN, Schoenwetter WF, et al. A 12-week
dose-ranging study of fluticasone propionate powder in the
treatment of asthma. J Asthma 1996; 33 (4): 265-74

Pearlman DS, Noonan MJ, Tashkin DP, et al. Comparative ef-
ficacy and safety of twice daily fluticasone propionate powder
versus placebo in the treatment of moderate asthma. Ann Al-
lergy Asthma Immunol 1997 Apr; 78: 356-62

Kellerman D, Stricker W, Howland W, et al. Effects of inhaled
fluticasone propionate (FP) on the HPA axis of patients with
asthma [abstract]. Eur Respir J 1996 Sep; 9 Suppl. 23: 162s

Harding SM, Herje NE, Hamedani AG. Comparison of the long-
term effects of inhaled fluticasone propionate (FP) on the HPA
axis in patients with asthma [abstract]. Ann Allergy Asthma
Immunol 1997 Jan; 78: 156

Dahl R, Lundback B, Malo JL, et al. A dose-ranging study of
fluticasone propionate in adult patients with moderate asthma.
International Study Group. Chest 1993 Nov; 104: 1352-8

Derom E, Van Schoor J, Vincken W, et al. A comparison of the
systemic activity of 2 doses of inhaled fluticasone propionate
and budesonide in asthmatic patients [abstract]. American
Lung Association/American Thoracic Society 1997 Interna-
tional Conference, San Francisco, CA 1997 May 16-21: 41

Connolly A, UK Study Group. Acomparison of fluticasone pro-
pionate 100ug twice daily with budesonide 200g twice
daily via their respective powder devices in the treatment of
mild asthma. Eur J Clin Res 1995; 7: 15-29

Langdon CG, Capsey LJ, UK Study Group. Fluticasone propi-
onate and budesonide in adult asthmatics: a comparison using
dry-powder inhaler devices. Br J Clin Res 1994; 5: 85-99

Langdon CG, Thompson J, Uk SG, et al. Amulticentre study to
compare the efficacy and safety of inhaled fluticasone propi-
onate and budesonide via metered-dose inhalers in adults with
mild-to-moderate asthma. Br J Clin Res 1994; 5: 73-84

Grahnen A, Brundin RM, Ling-Andersson A, et al. Systemic
potency of fluticasone propionate vs budesonide, from dry
powder inhalers [abstract no. P1071]. Eur Respir J 1996; 9
Suppl. 23: 164s

Wilson AM, Clark DJ, Devlin MM, et al. Adrenocortical activ-
ity with repeated administration of once-daily inhaled

Drugs 1999 May:; 57 (5)



Fluticasone Propionate in Mild to Moderate Asthma

801

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

fluticasone propionate and budesonide in asthmatic adults. 48
Eur J Clin Pharmacol 1998; 53: 317-20

Wilson AM, McFarlane LC, Lipworth BJ. Dose-response effect
for adrenal suppression with repeated twice daily inhaled
fluticasone propionate and triamcinolone acetonide in adult
asthmatics. Am J Respir Crit Care Med 1997 Oct; 156 (Pt 1):
1274-7

Storms W, Howland WC, Sorkness CA, et al. Fluticasone pro-
pionate (FP), triamcinolone acetonide (TAA) and flunisolide
(FLN) have similar effects on the HPA axis [abstract]. J Al-
lergy Clin Immunol 1997 Jan; 99 (Pt 2): 318

Li J, Gross G, Osur S, et al. A comparison of commonly-pre-
scribed doses of inhaled fluticasone propionate (FP) and in-
haled triamcinolone acetonide (TAA) on HPA axis function.
Am J Respir Crit Care Med 1998 Mar; 157 (3 Pt 2): A407

Tita J, LaForce C, Howland WC, et al. Use of 6-hr cosyntropin
stimulation tests to evaluate potential effects of inhaled
fluticasone propionate (FP), inhaled triamcinolone acetonide
(TAA), placebo (PBO) and oral prednisone on HPA axis func-
tion [abstract]. Am J Respir Crit Care Med 1997; 155 (4 Pt
2): A355

Srebro SH, Rogenes PR, Edwards L et al. Comparison of effi-
cacy and HPA effects of fluticasone propionate versus
flunisolide in patients with mild to moderate asthma [ab-
stract]. Am J Respir Crit Care Med 1998 Mar; 157 (Suppl. Pt
2): 406

Leblanc P, Mink S, Keistinen T, et al. A comparison of flu-
ticasone propionate 20Qug/day with beclomethasone
dipropionate 40Qug/day in adult asthma. Allergy 1994 May;
49: 380-5

Clark DJ, Lipworth BJ. Adrenal suppression with chronic dos-
ing of fluticasone propionate compared with budesonide in
adult asthmatic patients. Thorax 1997 Jan; 52: 55-8

Falcoz C, Mackie AE, Moss J, et al. Pharmacokinetics of flu-
ticasone propionate inhaled from the Diskhaler and the Dis-
kus powder devices in asthmatic patients [abstract]. Br J Clin
Pharmacol 1997 May; 43: 541-2

Meibohm B, Mollmann H, Wagner M, et al. The clinical phar-
macology of fluticasone propionate. Rev Contemp Phar-
macother 1998; 9: 535-49

Kelly HW. Establishing a therapeutic index for the inhaled cor-
ticosteroids. Part | pharmacokinetic/pharmacodynamic com-
parison of the inhaled corticosteroids. J Allergy Clin Immunol
1998; 102 (4 Pt 2): S36-51

Derendorf H, Hochhaus G, Meibohm B, et al. Pharmacokinetics
and pharmacodynamics of inhaled corticosteroids. J Allergy
Clin Immunol 1998; 101 (4 Pt 2): S440-6

Thorsson L, Dahlstrom K, Edsbacker S, et al. Pharmacokinetics
and systemic effects of inhaled fluticasone propionate in
healthy subjects. Br J Clin Pharmacol 1997; 43: 155-61

Esmailpour N, Hogger P, Rabe KF, et al. Distribution of inhaled g1
fluticasone propionate between human lung tissue and serum
in vivo. Eur Respir J 1997; 10: 1496-9

Inhaled fluticasone propionate prescribing information. Re-
search Triangle Park, NC, USA, Glaxo Wellcome Ltd. 1998 g2

Falcoz C, Mackie AE, Moss J, et al. Pharmacokinetics of flu-
ticasone propionate inhaled from the Diskhaler and the Dis-
kus after repeat doses in healthy subjects and asthmatic
patients [abstract no. 2041]. J Allergy Clin Immunol 1997; 99
(1 Pt 2): S505

Mackie AE, Ventresca GP, Fuller RW, et al. Pharmacokinetics
of intravenous fluticasone propionate in healthy subjects. Br
J Clin Pharmacol 1996; 41: 539-42

0

63

O Adis International Limited. All rights reserved.

49.

50.

51.

54.

55.

58.

59.

. Mackie A, Falcoz C, McDowall J, et al. Pharmacokinetics of
fluticasone propionate inhaled from the Diskhaler (Rm) and
the Diskus (Rm) powder devices in healthy subjects. Br J Clin
Pharmacol 1997 May; 43: 540-1

Sheffer AL, Laforce C, Chervinsky P, et al. Fluticasone propi-
onate aerosol: efficacy in patients with mild to moderate
asthma. J Fam Pract 1996 Apr; 42: 369-75

Wolfe JD, Selner JC, Mendelson LM. Effectiveness of flu-
ticasone propionate in patients with moderate asthma: a dose-
ranging study. Clin Ther 1996 Jul-Aug; 18: 635-46

Mahajan P, Okamoto LJ, Schaberg A. Impact of fluticasone
propionate powder on health-related quality of life in patients
with moderate asthma. J Asthma 1997; 34 (3): 227-34

. Galant SP, Lawrence M, Meltzer EO, et al. Fluticasone propi-

onate compared with theophylline for mild-to-moderate
asthma. Ann Allergy Asthma Immunol 1996 Aug; 77: 112-8

. Pauli G, Aubert B, French SG. A comparison of inhaled flu-
ticasone propionate with nedocromil in the treatment of mod-
erate adult asthma. Eur J Clin Res 1995; 7: 45-56

Grison R, Pellegrino R, D’Amato G, et al. Comparison of in-
haled fluticasone propionate 250 mcg bd and inhaled
nedocromil sodium 4mg QDS both administered with inhaled
or oral long acting bronchodilators over three month period
in adult with unstable chronic asthma [abstract no. P1184].
Eur Respir J 1997 Sep; 10 Suppl. 25: 174s

Johnson MC, Matz J, Srebro S, et al. Greater improvement in
asthma control with fluticasone propionate than with either
zafirlukast or placebo. Chest 1998; 114 Suppl. 4: 296s

. Lundback B, Alexander M, Day J, et al. Evaluation of flu-

ticasone propionate (50@ day?) administered either as dry
powder via a Diskhaler inhaler or pressurized inhaler and
compared with beclomethasone dipropionate (40@@ay?)
administered by pressurized inhaler. Respir Med 1993; 87:
609-20

. Rapheal GD, Baker JW, Chervinsky P, et al. Low dose flu-
ticasone propionate (FP) is more effective than higher doses
of beclomethasone dipropionate (BDP) in patients with mild
to moderate asthma [abstract no. 24]. J Allergy Clin Immunol
1998 Jan; 101: S6

Miyamoto T, Takishima T, Makino S, et al. Clinical examina-
tion of fluticasone propionate dry powder — comparison be-
tween beclomethasone dipropionate inhaler in bronchial
asthma [in Japanese]. Rinsho lyaku 1994; 10 (2): 321-45

Basran G, Campbell M, Knox A, etal. An open study comparing
equal doses of budesonide via Turbohaler with fluticasone
propionate via Diskhaler in the treatment of adult asthmatic
patients. Eur J Clin Res 1997; 9: 185-97

60. Burdon J, Bish R, Loder M, et al. A comparison of fluticasone

propionate 25@ug BD via MDPI and budesonide 6Q@ BD
via Turbuhaler in adult asthmatics [abstract]. AustN Z J Med
1997 Apr; 27: 247

. Steinmetz K-O. Comparative efficacy and safety of fluticasone
propionate MDI versus budesonide powder inhalation in the
treatment of moderate asthma [in German]. Atemw
Lungenkrkh 1997; 23 (12): 730-5

. Venables TL, Addlestone MB, Smithers AJ, etal. Acomparison
of the efficacy and patient acceptability of once daily
budesonide via Turbohaler and twice daily fluticasone propi-
onate via disc-inhaler at an equal daily dose of 4g@n adult
asthmatics. Br J Clin Res 1996; 7: 15-32

. Bergmann K-C. Controlled clinical trial of fluticasone propio-
nate dry powder inhaler versus flunisolide metered dose in-
haler in patients with mild to moderate asthma [in German].
Pneumologie 1997 Jan; 51: 27-32

Drugs 1999 May:; 57 (5)



802

Jarvis & Faulds

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Srebro SH, Weber HH, Rogenes PR, et al. Comparison of
fluticasone propionate with flunisolide in patients with mild
to moderate asthma [abstract no. 27]. J Allergy Clin Immunol
1998 Jan; 101 (1 Pt 2): S6-7

Trautmann M. Efficacy of fluticasone propionate (0.5 mg daily)
and flunisolide (1.0 mg daily) in steroid-naive asthmatics [ab-
stract]. Am J Respir Crit Care Med 1995; 151 (4 Pt 2): A275

Condemi JJ, Chervinsky P, Goldstein MF, et al. Fluticasone
propionate powder administered through Diskhaler versus tri-

amcinolone acetonide aerosol administered through metered-

dose inhaler in patients with persistent asthma. J Allergy Clin
Immunol 1997 Oct; 100: 467-74

Gross GN, Wolfe JD, Noonan MJ, et al. Differential effects of
inhaled corticosteroids: fluticasone propionate versus triam-
cinolone acetonide. American J Managed Care 1998; 4 (2):
233-44

Boulet LP, Robson R, Stepner N. Clinical equivalence of once
vs twice daily administration of inhaled fluticasone propio-
nate in the treatment of mild and moderate asthma [abstract].
Eur Respir J 1996 Sep; 9 Suppl. 23: 52s

Clifford D, Adelglass J, ZuWallack R, et al. Fluticasone propi-
onate administered via the Diskus 500mcg once daily or
250mcg twice daily is safe and effective in adult patients with
asthma [abstract]. Am J Respir Crit Care Med 1997; 155 (4
Pt 2): A349

Kerwin EM, Finn A, Jones R, et al. Once daily treatment of
asthma with fluticasone propionate via Diskus: dose response
results [abstract no. B37]. American Lung Association/Amer-
ican Thoracic Society 1997 International Conference 1997
May 16-21, San Francisco, CA: 27

Gross GN, Chervinsky P, Gillman S, et al. Low dose inhaled
fluticasone propionate once or twice daily via the Diskus is
safe and effective in inhaled steroid dependent patients with
asthma [abstract no. B37]. American Lung Association/Ameri-
can Thoracic Society 1997 International Conference 1997
May 16-21, San Francisco, CA: 26

Selner J, Boltansky H, Chervinsky P, et al. Low dose inhaled
fluticasone propionate administered once daily or twice daily
via the Diskus is as safe and effective as beclomethasone
dipropionate in steroid naive patients with asthma [abstract].
J Allergy Clin Immunol 1997 Jan; 99 Pt 2: 322

Britton MG, Carrillo T, Almeida J. Combined Serevent and
fluticasone propionate (50/1QQ strength) BD via one Dis-
kus (Accuhaler) inhaler compared with salmeterojg0and
fluticasone propionate 10@g BD via two separate Diskus
inhalers [abstract]. Am J Respir Crit Care Med 1998 Mar; 157
(Suppl. Pt 2): 415

Ringdal N, Chapman KR, Backer V, et al. Asthma control with
salmeterol and fluticasone propionate (50/2%§) given
twice daily in a single combination Diskus (Accuhaler) in-
haler compared to salmeterol 5@ and fluticasone propio-
nate 250ug given twice daily via 2 separate Diskus inhalers
[abstract no. PO330]. Eur Respir J 1998; 12 Suppl. 28: 36s

Gross G, Woodring A, Prillaman B, et al. Efficacy and safety of
the salmeterol/fluticasone propionate (50/1@Q dry powder
combination inhaler in patients with asthma [abstract no.
P1104]. Eur Respir J 1998; 12 Suppl. 28: 156s

Cook D, Srebro SH, Rogenes PR, et al. A comparison of the
safety and efficacy of fluticasone, triamcinolone, and
fluticasone plus salmeterol in patients with mild to moderate
asthma [abstract]. Am J Respir Crit Care Med 1998 Mar; 157
Suppl. Pt 2: 416

Di Lorenzo G, Polverino M, Ferranti P, et al. Comparison of
fluticasone propionate and beclomethasone dipropionate both

O Adis International Limited. All rights reserved.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

in combination with salmeterol in patients with moderate
asthma [abstract]. Am J Respir Crit Care Med 1997; 155 (4):
A348

Edwards T, Gross G, Mitchell D, et al. The salmeterol xinafo-
ate/fluticasone propionate dry powder combination product
via Diskus inhaler improves asthma control compared to
salmeterol xinafoate or fluticasone propionate dry powder
alone [abstract]. Am J Respir Crit Care Med 1998 Mar; 157
(Suppl. Pt 2): 414

Ind PW, Dal Negro R, Fletcher CP, et al. Inhaled salmeterol and
fluticasone propionate therapy in moderate adult asthma [ab-
stract]. Eur Respir J 1997 Sep; 10 Suppl. 25: 1

Ind PW, Dal Negro R, Colman N, et al. Inhaled fluticasone
propionate and salmeterol in moderate adult asthma I: lung
function and symptoms. Am J Respir Crit Care Med 1998;
157 (3 Pt 2): A416

Ind PW, Dal Negro R, Colman N, et al. Inhaled fluticasone
propionate and salmeterol in moderate adult asthma Il: exac-
erbations. Am J Respir Crit Care Med 1998 Mar; 157 (3 Pt 2):
A415

Kalberg CJ, Nelson H, Yancey S, et al. A comparison of added
salmeterol versus increased-dose fluticasone in patients
symptomatic on low-dose fluticasone [abstract]. J Allergy
Clin Immunol 1998 Jan; 101 Suppl.: S6

Stricker W, Weinstein S, Chervinsky P, et al. Additive benefits
of concurrent salmeterol and fluticasone propionate therapy
in asthma [abstract]. J Allergy Clin Immunol 1997 Jan; 99 Pt
2:319

Juniper EF, Guyatt GH, Ferrie PJ, et al. Measuring quality of
life in asthma. Am Rev Respir Dis 1993; 147: 832-8

Juniper EF, Guyatt GH, Willan A, et al. Determining a minimal
important change in a disease-specific quality of life question-
naire. J Clin Epidemiol 1994, 47: 81-7

Johansson G, Mclvor RA, D’Ambrosio Purello F, et al.
Salmeterol/fluticasone propionate combination dry powder
inhaler (50/100ug BID) is more effective than budesonide
(400pg BID) in mild to moderate asthma [abstract]. Eur Res-
pir J 1998; 12 Suppl. 29: 20s

Bowers B, Cox F, Johnson M, et al. Patients receiving inhaled
fluticasone propionate 88 mcg bid (FP) report greater im-
provements in quality of life versus patients receiving
zafirlukast 20 mg bid (ZAF) [abstract]. Chest 1998; 114
Suppl. 4: 300s

Johannson L-O. A comparison of once-daily of fluticasone pro-
pionate (FP) 20Qg and budesonide (BUD) 4Q@ and twice-
daily fluticasone propionate (FP) 1Q@. Am J Respir Crit
Care Med 1998 Mar; 157 (3 Pt 2): A404

Wiessmann KJ, Trautmann M. Fluticasone propionate (500 mu
daily) and flunisolide (1000 mu daily) in the treatment of
steroid-naive patients with moderate asthma [abstract]. Eur
Respir J 1994; 7 Suppl. 18: 383

Bateman ED, Britton M, Carrillo J, et al. Salmeterol/fluticasone
combination inhaler: a new, effective and well tolerated treat-
ment for asthma. Clin Drug Invest 1998 Sep; 16: 193-201

Weersink EJM, van Zomeren EH, Koeter GH, et al. Treatment
of nocturnal airway obstruction improves daytime cognitive
performance in asthmatics. Am J Respir Crit Care Med 1997;
156: 1144-50

Reese PR, Mahajan P, Woodring A. Salmeterol/fluticasone pro-
pionate combination product improves quality of life in
asthma patients [abstract no. P0325]. Eur Respir J 1998; 12
Suppl. 28: 35s

Mahajan P, Davis G, Field E. Asthma-specific quality of life
improves following asthma treatment with fluticasone

Drugs 1999 May:; 57 (5)



Fluticasone Propionate in Mild to Moderate Asthma

803

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

propionate powder 250mcg twice daily or 500mcg once daily 110.

[abstract]. Am J Respir Crit Care Med 1997; 155 (4 Pt 2):
A349

Lundback B, Dahl R, De JM, et al. Acomparison of fluticasone 111.

propionate when delivered by either the metered-dose inhaler
of the Diskhaler inhaler in the treatment of mild-to-moderate
asthma. Eur J Clin Res 1994; 5: 11-9

Pieters WR, Stallaert RALM, Prins J, et al. A study on the

clinical equivalence and patient preference of fluticasone pro-112.

pionate 25Qug twice daily via the Diskus/Accuhaler inhaler
or the Diskhaler inhaler in adult asthmatic patients. J Asthma
1998; 35 (4): 337-45

Mahajan P, Okamoto L. Patient satisfaction with the Diskhaler

and the Diskus inhaler, a new multidose powder delivery sys-113.

tem for the treatment of asthma. Clin Ther 1997 Sep-Oct; 19:
1126-34

Nielsen K, Okamoto L, Shah T. Importance of selected inhaleryq 4.

characteristics and acceptance of a new breath-actuated pow-
der inhalation device. J Asthma 1997; 34 (3): 249-53

Schlaeppi M, Edwards K, Fuller RW, et al. Patient perception 115
of the Diskus inhaler: a comparison with the Turbuhaler in-
haler. Br J Clin Pract 1996; 50: 14-9

Backman R, Pickering CAC, Baumgarten C, et al. A compari- 6
son of fluticasone propionate via Diskus (Accuhaler) inhaler
and budesonide via Turbuhaler inhaler in adult asthmatics
[abstract]. J Allergy Clin Immunol 1996 Jan; 97 (Pt 3): 249

Booth P, Capsey L, Langdon C, et al. A comparison of the
cost-effectiveness of alternative prophylactic therapies in the
treatment of adult asthma. Br J Med Econ 1995; 8: 65-72

Steinmetz K-O, Volmer T, Trautmann M. Cost effectiveness of
fluticasone and budesonide in patients with moderate asthma
Clin Drug Invest 1998 Aug; 16: 117-23

Venables TL, McConchie S, Follows RMA. A comparison of
the cost-effectiveness of budesonide and fluticasone dry-

powder devices in the management of adult asthma. Br J Med!19:

Econ 1996; 10: 315-23
Volmer T, Weber HH, Kielhorn A. Cost-effectiveness of

fluticasone propionate and flunisolide in the treatment of 120.

moderate asthma [abstract]. Am J Respir Crit Care Med 1998
Mar; 157 (Suppl. Pt 2): 406

Volmer T, Wiessmann KJ, Kielhorn A. Fluticasone propionate 121.

vs flunisolide in the treatment of steroid-naive patients with
moderate asthma: a cost effectiveness analysis of an open
study [abstract]. Am J Respir Crit Care Med 1998 Mar; 157
(3 Pt2): A408

Inhaled fluticasone propionate prescribing information. Glaxo
Wellcome Ltd, Uxbridge, UK. 1998

Laitinen L, Laitinen A, Haahtela T. Airway mucosal inflamma- 123.

tion even in patients with newly diagnosed asthma. Am Rev
Respir Dis 1993; 147: 697-704

Beasley R, Roche WR, Roberts JA, et al. Cellular events in the1 24,

bronchi in mild asthma and after bronchial provocation. Am
Rev Respir Dis 1989; 139: 806-17

Kirby JG, Hargreave FE, Gleich GJ, et al. Bronchoalveolar cell
profiles of asthmatic and nonasthmatic subjects. Am Rev Res-

117.

118.

122.

Haahtela T, Jarvinen M, Kava T, et al. Comparison @f-ag-
onist, terbutaline, with an inhaled corticosteroid, budesonide,
in newly detected asthma. N Engl J Med 1991; 325: 388-92

Juniper EF, Kline PA, Vanzieleghem MA, et al. Effect of long-
term treatment with an inhaled corticosteroid (budesonide) on
airway hyperresponsiveness and clinical asthma in nonste-
roid-dependent asthmatics. Am Rev Respir Dis 1990; 142:
832-6

Laitinen LA, Laitinen A, Haahtela T. A comparative study of
the effects of an inhaled corticosteroid, budesonide, and a
B2-agonist, terbutaline, on airway inflammation in newly di-
agnosed asthma: a randomized, double-blind, parallel-group
controlled trial. J Allergy Clin Immunol 1992; 90: 32-42

Selroos O, Pietinalho A, Lofroos A-B, et al. Effect of early vs
late intervention with inhaled corticosteroids in asthma. Chest
1995; 108: 1228-34

Haahtela T, Jarvinen M, Kava T, et al. Effects of reducing or
discontinuing inhaled budesonide in patients with mild
asthma. N Engl J Med 1994; 331: 700-5

. Blais L, Suissa S, Boivin J-F, et al. First treatment with inhaled

corticosteroids and the prevention of admissions to hospital
for asthma. Thorax 1998; 53: 1025-9

16. Jatulis DE, Meng Y-Y, Elashoff RM, et al. Preventive pharma-

cologic therapy among asthmatics: five years after publica-
tion of guidelines. Ann Allergy Asthma Immunol 1998; 81:
82-8

Kaur B, Anderson HR, Austin J, et al. Prevalence of asthma
symptoms, diagnosis, and treatment in 12-14 year old chil-
dren across Great Britain (international study of asthma and
allergies in childhood, ISAAC UK). BMJ 1998; 316: 118-24

Bousquet J, Knani J, Henry C, et al. Undertreatment in a non-
selected population of adult patients with asthma. J Allergy
Clin Immunol 1996 Sep; 98: 514-21

Lang DM, Sherman MS, Polansky M. Guidelines and realities
of asthma management: the Philadelphia story. Arch Intern
Med 1997 Jun 9; 157: 1193-200

Ferrante E, Muzzolon R, Fuso L, et al. Bronchial asthma: still
an inadequately assessed and improperly treated disease.
Asthma 1994; 31: 117-21

Gaist D, Hallas J, Hansen N-CG, et al. Are young adults with
asthma treated sufficiently with inhaled steroids? A popula-
tion-based study of prescription data from 1991 and 1994. Br
J Clin Pharmacol 1996; 41: 285-9

Donahue JG, Weiss ST, Livingston JM, et al. Inhaled steroids
and the risk of hospitalization for asthma. JAMA 1997; 277:
887-91

Van Ganse E, Hubloue I, Vincken W, et al. Actual use of inhaled
corticosteroids and risk of hospitalisation: a case-control
study. Eur J Clin Pharmacol 1997; 51: 449-54

Griffiths C, Naish J, Sturdy P, et al. Prescribing and hospital
admissions for asthma in east London. BMJ 1996; 312: 481-2

pir Dis 1987; 136: 379-83
Trigg CJ, Manolitsas ND, Wang J, et al. Placebo-controlled
immunopathologic study of four months of inhaled cortico-

Correspondence: Blair Jarvis, Adis International Limited,
41 Centorian Drive, Private Bag 65901, Mairangi Bay,

steroids in asthma. Am J Respir Crit Care Med 1994; 150: Auckland 10, New Zealand.

17-22

O Adis International Limited. All rights reserved.

E-mail: demail@adis.co.nz

Drugs 1999 May:; 57 (5)



	Contents 769
	1. Introduction 773
	2. Pharmacological Properties 774
	2.1 Effects on Bronchial Hyperresponsiveness 775
	2.2 Effects on Adrenal Function 776
	2.3 Pharmacokinetic Properties 776

	3. Therapeutic Efficacy of Inhaled Fluticasone Propionate 777
	3.1 Comparisons with Placebo 779
	3.2 Comparisons with Nonsteroidal Agents with Anti-Inflammatory Properties 781
	3.3 Comparisons with Other Inhaled Corticosteroids 784
	3.3.1 Beclomethasone Dipropionate 784
	3.3.2 Budesonide 786
	3.3.3 Flunisolide 787
	3.3.4 Triamcinolone Acetonide 789

	3.4 In Combination with Salmeterol 790
	3.5 Once Daily Administration 794
	3.5.1 Comparisons with Placebo 794
	3.5.2 Comparisons with Other Inhaled Corticosteroids 795

	3.6 Device Preference 795
	3.7 Pharmacoeconomic Studies 796

	4. Tolerability 797
	5. Dosage and Administration 798
	6. Place of Inhaled Fluticasone Propionate in the Management of Mild to Moderate Asthma 798
	References 800
	Correspondence 803
	E-mail 803

