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Summary
Abstract Salmeterol/fluticasone propionate, administered twice daily via a multidose dry

Pharmacological
Properties

Therapeutic Efficacy

powder inhaler (Seretide/Advair Diskus®, Seretide Accuhaler®) or metered-dose
hydrofluoroalkane (chlorofluorocarbon-free) inhaler (Seretide Evohaler®), is a
combination of the long-acting P2-adrenoceptor agonist (B2-agonist) [LABA]
salmeterol and the corticosteroid fluticasone propionate.

Maintenance therapy with combined salmeterol/fluticasone propionate is at
least as effective in improving lung function and symptoms and is as well
tolerated in patients with asthma as concurrent salmeterol plus fluticasone pro-
pionate. In patients previously receiving as-required short-acting B2-agonists
(SABAs) or inhaled corticosteroids, salmeterol/fluticasone propionate was signif-
icantly more effective in providing asthma control than fluticasone propionate and
in improving lung function and asthma symptoms than inhaled corticosteroids (at
equivalent or higher dosages), salmeterol or montelukast (as monotherapy or in
combination with fluticasone propionate). Salmeterol/fluticasone propionate was
more effective in improving asthma symptoms than adjusted-dose budesonide/
formoterol in patients with uncontrolled asthma despite treatment with inhaled
corticosteroids with or without a LABA in a well designed 1-year study. In
pharmacoeconomic analyses, salmeterol/fluticasone propionate compared
favourably with inhaled corticosteroids and mono- or combination therapy with
oral montelukast. Salmeterol/fluticasone propionate is, therefore, an effective,
well tolerated and cost-effective option for the maintenance treatment of patients
with asthma.

Salmeterol protects against bronchoconstriction caused by a variety of agents or
exercise in patients with asthma and possesses a range of anti-inflammatory
actions. Fluticasone propionate inhibits the number and function of a wide range
of proinflammatory cells in the bronchial epithelium and submucosa and reduces
bronchial hyperresponsiveness to various stimuli in patients with asthma. In vitro
data suggest additive or synergistic effects between LABAs and corticosteroids
that may benefit patients with asthma.

The pharmacokinetics of salmeterol and fluticasone propionate administered
concomitantly using the same inhaler are generally similar to those of the two
agents administered separately. The absolute bioavailability of fluticasone pro-
pionate is 10-30% of the inhaled dose. Salmeterol is extensively metabolised by
hydroxylation, whereas fluticasone propionate is metabolised by the cytochrome
P450 (CYP) isoenzyme CYP3A4 to an inactive metabolite. Drug interactions
between fluticasone propionate and potent CYP3A4 inhibitors may occur.

Combined salmeterol/fluticasone propionate was as least as effective in improv-
ing lung function and asthma symptoms as the two agents administered using
separate inhalers in adults, adolescents and children (aged 4—11 years).
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Tolerability

Pharmacoeconomic
Studies

Significantly more patients receiving twice-daily salmeterol/fluticasone pro-
pionate than those receiving twice-daily fluticasone propionate achieved totally
controlled asthma in a large 1-year study in patients with asthma of varying
severity. Moreover, in 12- or 24-week studies in asthmatic patients previously
receiving as-required SABAs or inhaled corticosteroids, improvements from
baseline in lung function and asthma symptoms were significantly greater with
salmeterol/fluticasone propionate than with monotherapy with inhaled corticoste-
roids, salmeterol or montelukast, or combination therapy with montelukast plus
fluticasone propionate. In several studies, this was achieved at substantially lower
corticosteroid dosages. In addition, salmeterol/fluticasone propionate provided
more effective protection against exercise-induced asthma than fluticasone pro-
pionate. In a well designed 1-year trial in patients with uncontrolled asthma
despite receiving inhaled corticosteroids with or without a LABA, salmeterol/
fluticasone propionate was more effective in improving asthma symptoms and
preventing exacerbations than adjusted-dose budesonide/formoterol.

Twice-daily salmeterol/fluticasone propionate produced clinically meaningful
improvements from baseline in asthma-related quality of life scores.
Salmeterol/fluticasone propionate was well tolerated in patients with asthma in
trials of 4-52 weeks’ duration. The most frequently occurring adverse events were
headache, throat irritation/cough, hoarseness/dysphonia and candidiasis. No sig-
nificant differences in markers of systemic glucocorticoid activity were seen
between patients receiving concurrent or combined salmeterol/fluticasone pro-
pionate 50ug/100png or 50ug/500ug twice daily in 12- or 28-week studies, or
between patients receiving salmeterol/fluticasone propionate 50ug/250ug or
50ug/500ug twice daily or the same nominal dosage of fluticasone propionate.
In pharmacoeconomic analyses from a healthcare payer perspective, salmeterol/
fluticasone propionate was cost effective. It was associated with favourable
incremental function- and symptom-based cost-effectiveness ratios relative to
monotherapy with inhaled corticosteroids or oral montelukast in the UK, US and
Sweden. Salmeterol/fluticasone propionate was cost saving relative to combina-
tion therapy with montelukast plus fluticasone propionate with regard to the cost
per successfully treated patient in the US and with regard to the cost per
successfully treated week, symptom-free day, symptom-free night and episode-
free day in The Netherlands.

1. Infroduction

1717

Asthma is a disorder of the airways, characterised
by chronic inflammation and involving infiltration
of the airway by inflammatory cells, denudation of
the airway epithelium, deposition of collagen in the
sub-basement membrane, smooth muscle hypertro-
phy and hyperplasia, mast cell degranulation and
goblet cell hyperplasia.l'l The cycle of chronic in-

flammation and subsequent healing leads to remod-
elling of the airways.!'! The increased responsive-
ness of the airways to a range of stimuli produces the
characteristic symptoms of asthma (i.e. wheeze,
breathlessness, chest tightness and cough).!

This article focuses on the therapeutic use of
salmeterol/fluticasone  propionate  administered
twice daily via a multidose dry power inhaler (DPI)
[Seretide/Advair Diskus®, Seretide Accuhaler®]! or

1 The use of trade names is for product identification purposes only and does not imply endorsement.
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metered-dose hydrofluoroalkane (chlorofluorocar-
bon-free) inhaler (MDI) [Seretide Evohaler®], here-
after referred to as salmeterol/fluticasone propion-
ate, as maintenance treatment of asthma. Reported
dosages of salmeterol/fluticasone propionate via
DPI are those delivered at the mouthpiece and via
MDI are metered.

2. Pharmacodynamic Profile

This section provides a brief summary of the well
established pharmacodynamic properties of salme-
terol and fluticasone propionate in asthma based on
information reviewed in detail elsewhere.[>!

Salmeterol is a long-acting B2-adrenoceptor ago-
nist (B2-agonist) [LABA] which provides protection
for at least 12 hours against bronchoconstriction
produced by a variety of agents (histamine,
methacholine, cold air or sulphur dioxide) or exer-
cise in patients with asthma.l?) Salmeterol inhibits
the release of inflammatory mediators, the activity
of inflammatory cells and changes in vascular per-
meability.”? Reports of tolerance to the effects of
salmeterol on induced bronchoconstriction follow-
ing regular administration are conflicting, and their
clinical relevance is uncertain.”!

The corticosteroid fluticasone propionate inhibits
the recruitment, activation, number and function of a
wide range of proinflammatory cells in the bronchial
epithelium and submucosa, and reduces plasma exu-
dation, mucus secretion and goblet cell hyperpla-
sia.’1 It also decreases the thickness of the airways
basement membrane and reduces bronchial hyper-
responsiveness induced by various substances in
patients with asthma.l®!

The concomitant administration of inhaled
salmeterol and fluticasone propionate produces sim-
ilar Bo-agonist- or corticosteroid-mediated effects
on various parameters (e.g. pulse rate, corrected QT
interval, serum potassium or glucose level, morning
plasma cortisol level and 24-hour urinary cortisol
excretion) to those observed when the two products
were administered separately in 23 healthy volun-
teers.[®!

However, the combination of an inhaled cortico-
steroid and a LABA exhibits beneficial additive or

© 2005 Adis Data Information BV. All rights reserved.

synergistic effects in vitro.*>! LABAs enhance in-
tracellular binding of corticosteroids and potentiate
the anti-inflammatory action of corticosteroids.*>!
Moreover, corticosteroids protect against the loss of
B-receptors during long-term LABA therapy.[*>]

3. Pharmacokinetic Properties

Limited pharmacokinetic data on the combina-
tion of salmeterol/fluticasone propionate in patients
with asthma are available and most have been ob-
tained from the manufacturer’s prescribing informa-
tion.l”"1 Pharmacokinetic data on the single agents
(which have been previously reviewed3) are pro-
vided where appropriate.

The pharmacokinetics of concomitantly adminis-
tered inhaled salmeterol and fluticasone propionate
are generally similar to those seen when the two
products are administered independently and no in-
teraction between the two drugs has been seen.®! No
significant differences in peak serum concentration
(Cmax), time to Cmax (tmax) or elimination half-life
(ty,) for either agent were seen when they were
administered concomitantly or alone, although an
=8% increase in the fluticasone propionate area
under the serum concentration-time curve was re-
ported with concomitant administration (p < 0.05).1!
In patients with asthma, inhalation of salmeterol/
fluticasone propionate 50pg/500ug twice daily via a
Diskus® DPI resulted in a fluticasone propionate
Cmax of 57 pg/mL (salmeterol Cmax not reported);
the tmax of fluticasone propionate is 1-2 hours.”!

Few data are available on the pharmacokinetics
of salmeterol because of technical difficulties in
measuring the low plasma levels seen at therapeutic
doses (€200 pg/mL).[8! However, in patients with
asthma, inhalation of salmeterol 50ug twice daily
via a Diskus® DPI results in a Cmax of 167 pg/mL;
the tmax is 20 minutes.”’

In healthy volunteers, the absolute bioavailability
of fluticasone propionate after inhalation is 10-30%
of the nominal dose, depending upon the device
used.[”#! Swallowed drug has a low bioavailability
(<1%) because of its low absorption and high first-
pass metabolism.” In plasma, fluticasone propion-

Drugs 2005; 65 (12)
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ate is 99.3% protein bound;"'% its volume of distri-
bution is 4.2 L/kg.l”!

Both drugs are metabolised by the liver.”?!
Salmeterol undergoes extensive metabolism by hy-
droxylation and is eliminated in the faeces.!! Fluti-
casone propionate is principally metabolised to an
inactive carboxylic acid metabolite by the cyto-
chrome P450 (CYP) isoenzyme CYP3A4 and ex-
creted in the faeces along with unchanged drug.l”-!
Less than 5% of a dose is excreted in the urine.”!
The ty, of salmeterol and fluticasone propionate are
=5.5 and 5.3-7.7 hours when administered as the
combination product.”!

No pharmacokinetic data on salmeterol/fluti-
casone propionate are available in elderly patients,
or those with impaired hepatic or renal function.”
Salmeterol and fluticasone propionate are both
hepatically metabolised, so accumulation of both
drugs may be expected to occur in patients with
impaired liver function.”’

Increased systemic exposure to fluticasone pro-
pionate is likely when it is coadministered with
potent CYP3A4 inhibitors such as ritonavir or
ketoconazole.! Coadministration of ritonavir and
fluticasone propionate is not recommended, based
on the increased plasma concentrations of fluti-
casone propionate and reduced serum cortisol levels
seen in healthy volunteers who received concomi-
tant ritonavir and intranasal fluticasone propion-
ate.l”! No data on this interaction are available for
inhaled fluticasone propionate, but increased plasma
levels of the drug are anticipated.!”!

4. Therapeutic Efficacy

Twice-daily salmeterol/fluticasone propionate
(50pg/100ug, S0ug/250ug or S0ug/5001g) has been
compared with widely used asthma treatments, in-
cluding mono- (section 4.1 and 4.2) and combina-
tion (section 4.3) therapy with inhaled corticoste-
roids, LABAs and montelukast in large, randomis-
ed, multicentre clinical trials of 4-52 weeks’
duration.[''-37] Of note, monotherapy with salmeter-
ol or montelukast is not recommended in some
countries.

© 2005 Adis Data Information BV. All rights reserved.

Where stated, salmeterol/fluticasone propionate
was administered via a Diskus® DPI!1:13.15-21.23-36] op
MDIL.U'214221 T Jarge, well designed studies in adults
and adolescents aged >12 years!®3° and children
aged 4-11 years," " the two delivery devices demon-
strated clinical equivalence with respect to improve-
ments in lung function and asthma symptoms.

Where stated, patients enrolled in these trials
were  adults,[!>16351  adults and  adoles-
cents,!11-1417-21.23-29.31-33361 o children aged 4-11
years,3%34401 with a medical history of asthma and
reversible airways obstruction. Prior to randomisa-
tion, patients were receiving as-required short-act-
ing P2-agonist (SABA) alone,!!!"13222526] jphaled
corticosteroids!! 1116-24.27-36.401 o 4 LABA with*3 or
without®?? a corticosteroid. Patients continued to
receive as-required treatment with inhaled SABAs.

Primary efficacy outcomes included lung func-
tion measures (mean morning peak expiratory flow
[PEF],[12.16-18.24.27-33.401  predose forced expiratory
volume in 1 second [FEV],[13-141921.25.26] areq under
the serial FEVi-time curve over 12 hours
[AUC12FEV],I13:14192122] or maximal percentage
decrease in FEV| after exercise challenge test-
ing), asthma control,l!'3! the percentage of
days®! or 24-hour periods!'! free from symptoms,
exacerbation rateP®”! and withdrawal because of lack
of efficacy.l'%-211

Secondary endpoints included changes in lung
function, asthma symptoms and exacerbation rate.
Several studies evaluated the effect of salmeterol/
fluticasone propionate combination product on
health-related quality of life (HR-QOL) in clini-
cal trials in patients with asthma (section
4‘4).[11,16,26,41»45]

Where stated, analysis was performed in the in-
tent-to-treat population.[!1-13:15-23.25-36]

Patients kept a diary in which they recorded
morning and evening PEF, asthma symptom score
and the use of rescue medication. Daytime symptom
score was generally assessed on a scale between 0
(no symptoms) and 5 (symptoms causing discomfort
or preventing normal daily activities) and night-time
score on a scale between 0 (no symptoms) and 4
(unable to sleep at all because of asthma symptoms).

Drugs 2005; 65 (12)
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Asthma exacerbations were categorised as mild (a
clinically relevant increase in the use of relief medi-
cation), moderate (the need for additional inhaled or
oral corticosteroids, or bronchodilators) or severe
(asthma deterioration requiring hospital treat-
ment).l'718:331 Exacerbations were also defined as a
requirement for additional drugs other than study or
rescue medication?02>2632341 or a requirement for
oral corticosteroids, an emergency visit or hospital-
isation.['133:36] HR-QOL was assessed using the
asthma quality-of-life questionnaire (AQLQ), a
widely recognised, validated 32-item instrument di-
vided into four domains: activity limitation; symp-
toms; emotional function; and environmental expo-
sure. Each item is scored using a scale between 1
(most impairment) and 7 (no impairment); a change
of 20.5 points in overall or individual domain score
is considered clinically meaningful.

Some data are available only as abstracts/pos-
ters [12:2437.41,42.44.45]

4.1 Comparison with Inhaled Corticosteroid
or Salmeterol Monotherapy

4.1.1 Effects on Asthma Control

The ability of salmeterol/fluticasone propionate
to control asthma, assessed using a multifactorial
endpoint, was compared with that of fluticasone
propionate in the double-blind, 52-week GOAL
(Gaining Optimal Asthma controL) study.!!!l Pa-
tients with uncontrolled asthma (n = 3421) were
stratified according to corticosteroid use at
randomisation: stratum 1 (no inhaled corticoste-
roid); stratum 2 (<500 pg/day beclometasone dipro-
pionate or equivalent); and stratum 3 (501-1000 pg/
day).['!l Patients had at least a 6-month history of
asthma and a demonstrated improvement of FEV of
>15% after SABA inhalation.

Composite measures of asthma control were de-
rived from the treatment goals in the Global Initia-
tive for Asthma (GINA) guidelines® and used a
multifactorial endpoint comprising seven equally
weighted asthma outcomes: morning PEF, rescue
Bo-agonist use, daytime symptoms, night-time
awakenings, exacerbations, emergency visits and
adverse events.''l Totally and well controlled weeks

© 2005 Adis Data Information BV. All rights reserved.

were defined as achieving all specified criteria each
week; the criteria for well controlled asthma allowed
a low level of symptoms and rescue medication use,
whereas the criteria for totally controlled asthma
required the complete absence of all asthma fea-
tures. Control was assessed over 8-week periods. To
be considered to have totally or well controlled
asthma, 7 of 8 consecutive weeks must have been
totally or well controlled weeks. Automatic failure
of totally or well controlled asthma status resulted
from failure of the exacerbation, emergency room
visits or adverse event criteria at any time during the
8-week period, irrespective of how well asthma was
controlled at other timepoints.

During phase I, the corticosteroid dose was in-
creased every 12 weeks until total asthma control
was achieved or until the maximum dose was
reached (twice-daily salmeterol/fluticasone propi-
onate 50ug/500ug or fluticasone propionate S00ULg),
at which point patients entered phase I1.I'" In strata
1 and 2, the three treatment steps for the salmeterol/
fluticasone propionate group were 50ug/100ug,
50ug/250pg and 50ug/500ug twice daily, and for
the fluticasone propionate group were 100ug, 250Lg
and 500pg twice daily. In stratum 3, the lowest dose
of salmeterol/fluticasone propionate and fluticasone
propionate was omitted.!'!! In phase II, patients re-
mained at the dosage at which they achieved totally
controlled asthma or the maximum dosage until
study end.['!]

The proportions of salmeterol/fluticasone pro-
pionate recipients achieving well controlled and to-
tally controlled asthma in all three strata during
phase I of the GOAL study were significantly
greater than those of fluticasone propionate recipi-
ents (table I). The cumulative proportion of patients
achieving well or totally controlled asthma at the
end of phase II was significantly greater with salme-
terol/fluticasone propionate than with fluticasone
propionate in all strata (table I).l''1 Asthma control
was sustained across both treatment groups and all
strata; 77-83% of salmeterol/fluticasone propionate
and 75-77% of fluticasone propionate recipients
who achieved well controlled asthma at the end of
phase I remained well controlled at the end of phase

Drugs 2005; 65 (12)
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Table |. Effect of salmeterol/fluticasone propionate (S/FP) versus FP on asthma control and lung function in the GOAL (Gaining Optimal
Asthma controL) study. In this randomised, double-blind multicentre study,['l adults and adolescents (age >12 years) received S/FP or FP
for 1 year and were stratified according to corticosteroid use at randomisation: stratum 1 (no inhaled corticosteroid); stratum 2 (<500 ug/day
beclometasone dipropionate or equivalent); and stratum 3 (501-1000 ng/day). In phase |, the corticosteroid dose was increased every 12
weeks until total asthma control was achieved or until the maximum dose was reached. In phase I, patients (pts) remained at the dosage at
which they achieved totally controlled asthma or the maximum dosage. Results shown are for the intent-to-treat population

Regimen Asthma control? (% of pts) Mean change from baseline in FEV1 (L)

(no. of pts) phase | phase Il phase | phase Il
well total well total

Stratum 1

S/FP (548) 71* 42* 78* 50** 0.45** 0.52**

FP (550) 65 31 70 40 0.31 0.34

Stratum 2

S/FP (585) 69** 32** 75** 44* 0.35** 0.37**

FP (578) 52 20 60 28 0.22 0.24

Stratum 3

S/FP (576) 51** 19** 62** 29** 0.29** 0.32**

FP (579) 31 8 47 16 0.17 0.18

a Based on a multifactorial endpoint comprising morning peak expiratory flow, rescue Bz-adrenoceptor agonist use, daytime
symptoms, night-time awakenings, exacerbations, emergency visits and adverse events. Pts achieving total asthma control also

achieved well controlled asthma.

FEV1 = forced expiratory volume in 1 second; * p < 0.05, ** p < 0.001 vs FP.

II. Of patients who achieved total control at the end
of phase I, 69-70% of those receiving salmeterol/
fluticasone propionate and 62—74% of those receiv-
ing fluticasone propionate maintained totally con-
trolled asthma at the end of phase IL!!'!

4.1.2 Effects on Lung Function

Salmeterol/fluticasone propionate improves lung
function to a greater extent than monotherapy with
inhaled corticosteroids (at equivalent or higher dos-
ages), salmeterol or montelukast.!'!-?]

In the 52-week GOAL study, mean morning
FEV| values improved to a significantly (p < 0.001)
greater extent with salmeterol/fluticasone propion-
ate than with fluticasone propionate monotherapy in
both phases and in all three strata (table 1).['!]

In trials of 12 or 24 weeks’ duration, salmeterol/
fluticasone propionate 50ug/100ug or 50ug/250ug
twice daily produced significantly better improve-
ments in lung function than monotherapy with in-
haled corticosteroids, salmeterol or placebo in pa-
tients with asthma previously treated with as-re-
quired SABAs alone, inhaled corticosteroids or
salmeterol (table II).['>?? Importantly, patients re-
ceiving salmeterol/fluticasone propionate twice dai-
ly generally had significantly greater increases from

© 2005 Adis Data Information BV. All rights reserved.

baseline in mean measures of lung function than
recipients of twice-daily fluticasone propionate at
equivalent!!421:22] or higher dosages.!?")

The AUC2FEV] at 12 weeks was significantly
(all p < 0.05) greater in patients receiving twice-
daily salmeterol/fluticasone propionate 50ug/100ug
or 50u1g/250ug than in patients receiving twice-daily
fluticasone propionate at the same nominal dos-

age,[13-141921.22] gaimeterol 50pg!!>141921:22] o place-
bo [192122]

4.1.3 Effects on Exacerbations and

Asthma Symptoms

In each stratum in the 52-week GOAL study,
salmeterol/fluticasone propionate was associated
with significantly lower mean annual rates of exac-
erbations requiring oral corticosteroids and/or hos-
pitalisation or emergency visits than fluticasone pro-
pionate (p < 0.009)."l In preliminary data from a
randomised, double-blind 12-week trial,!'?! the pro-
portion of patients experiencing one or more exacer-
bations was significantly lower with salmeterol/
fluticasone propionate than with beclometasone
dipropionate (27% vs 48%; p < 0.05).

Twice-daily salmeterol/fluticasone propionate
50ug/100pg or 50ug/250ug was generally signifi-

Drugs 2005; 65 (12)
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Table Il. Clinical effectiveness of salmeterol/fluticasone propionate (S/FP) versus monotherapy with other agents in patients (pts) with
asthma.? Results shown are in the intent-to-treat population in randomised, double-blind, multicentre 12- or 24-week trials in adults!'>l or
adults and adolescents!214.17-222528] rgceiving S/FP administered twice daily (bid) via a single Diskus® dry powder'®15211 or metered-
dosel'21422 inhaler versus monotherapy with inhaled FP, S, beclometasone dipropionate (BDP), budesonide (BUD) or placebo (PL) bid. Pts
continued to receive as-required inhaled short-acting B2-adrenoceptor agonists (SABAs)

Study [trial duration (wk)]

Regimen [ug bid]  Increase from baseline (mean value unless otherwise noted)

(no. of pts) FEV1 morning evening symptom- SABA-free  SABA use nights with no
(L) PEF PEF free days  days (puffs/day) awakenings
(L/min) (L/min) (%) (%) (%)

In pts previously treated with as-required SABAs alone

McCarthy et al.l'?P (12) S/FP 50/100 (78) 68*** 48%tod 52%+°
BDP 200 (78) 30 ged 14¢

Murray et al.l'¥ (12) S/FP 50/100 (88) 0.518 68* 51* 40.6* —2.8* 29.8
FP 100 (89) 0.50 37 30 24.6 -1.8 211
S 50 (90) 0.38 33 24 25.6 —2.6 26.4

Nelson et al.l'¥l (12) S/FP 50/100 (95) 0.69* 67 52* 30.3 40.0% —2.4 19.6
FP 100 (97) 0.51 43 30 249 26.5 -1.8 20.5
S 50 (91) 0.47 29 22 29.6 34.3 -1.6 17.2

Strand and Luckow!'®! (24) S/FP 50/100 (78) 561t 40% 41% 49§d 27¢
FP 100 (72) 23 14 26 389 19¢

In pts previously treated with inhaled corticosteroids

Bergmann et al.l'® (12) S/FP 50/250 (170) 52 46* 49* —1.6***
FP 500 (177) 36 29 38 -1.0

Jenkins et al.l'”l (24) S/FP 50/250 (180) 45*** 60.0***¢
BUD 800 (173) 19 34.0°

Johansson et al.l'8 (12) S/FP 50/100 (176) 0.3 43* 39 37 36°
BUD 400 (173) 0.3 33 39 39 34¢

Shapiro et al.l'¥ (12) S/FP 50/250 (81) 0.48* 54* 45* 33.8* —2.3* 7.2*
FP 250 (81) 0.251 15t 8t 15.41 -0.9t 2.8t
S 50 (84) 0.051 -12 -14 2.1 0.0t -8.0
PL (90) =0.11 -14 -16 =7.9 0.9 -12.0

Corticosteroid step-down

Busse et al.”of (24) S/FP 50/100 (281) 0.1* 45 49* 11.6 14.9* —0.43*
FP 250 (277) 0.0 33 31 6.2 8.3 —0.21

In pts previously treated with inhaled corticosteroids, LABAs or SABAs

Kavuru et al.l2'9 (12) S/FP 50/100 (87) 0.51* 53¢ 35* 22.6* -1.9* 4.618
FP 100 (85) 0.28t1 17t 18t 7.2 —0.41 2.4t
S 50 (86) 0.11 -2t -7 8.0t —-0.3t 5.3t
PL (77) 0.01 —24 -13 -3.8 1.7 -16.5

Pearlman et al.l22h (12) S/FP 50/100 (92) 58** 47+ 39.7* 421 9.0
FP 100 (89) 27 20 9.5 13.5 5.3
S 50 (92) 25 16 15.8 211 1.8
PL (87) 1 3 5.2 3.2 -4.3

a Pts had an FEV4 40-85%,1221 50—-80%,!"®! 50-85%,[17] 40-85%,!1314.19.211 65-85%'8] or 65—-95%/2°! of predicted normal value, a PEF

65-85%!'8 or 50-85%!'7] of predicted normal value, or baseline diurnal variation >20%.[5!

b  Abstract.
¢ Median.

Continued next page
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Table Il. Contd

d  24-hour period.
e Number of symptom-free nights.

f  Prior to randomisation, pts had unstable asthma with fluticasone propionate 100ug bid, but regained asthma control with fluticasone

propionate 250ug bid for 4 weeks.

g 250 pts received inhaled corticosteroids and 106 pts received S prior to randomisation.
h 134 pts received inhaled corticosteroids, 84 pts received S and 142 pts received SABAs prior to randomisation.

FEV1 = forced expiratory volume in 1 second; LABA = long-acting f2-adrenoceptor agonist; PEF = peak expiratory flow; * p < 0.05, ** p <
0.01, *** p < 0.001 vs all comparators; T p < 0.05 vs PL; £ p < 0.05, ¥t p < 0.01, ¥f% p < 0.001 vs FP or BDP; § p < 0.05 vs S.

cantly better at improving asthma symptoms than
inhaled corticosteroids (at equivalent or higher dos-
ages) or salmeterol.[!1-13.15-22]

In most trials of 12- or 24-weeks’ duration, this
was most notable in the significantly higher increase
from baseline in the percentage of days free from
symptoms!!213.13-17.1921.221 an( the significantly low-
er use of rescue J2-agonist!!213:1516.19-22] with salme-
terol/fluticasone propionate than with inhaled corti-
costeroid recipients (table II). In one study,!'S! the
percentage of symptom-free 24-hour periods (pri-
mary endpoint) increased from baseline to a signifi-
cantly greater extent with salmeterol/fluticasone
propionate 50ug/100ug than with fluticasone pro-
pionate 100ug (from 20% to 64% vs from 24% to
51%; p = 0.008). Night-time symptoms were better
controlled with salmeterol/fluticasone propionate
than with fluticasone propionate!'®! or salmeterol™!!
in two studies (table II).

In Children

In 12-week safety study in children aged 4-11
years with asthma symptoms despite receiving in-
haled corticosteroids,?#! the proportion of patients
experiencing an asthma exacerbation or withdraw-
ing from treatment due to worsening asthma were
numerically smaller with salmeterol/fluticasone pro-
pionate 50ug/100ug twice daily (n = 101) than with
fluticasone propionate 100ug twice daily (n = 102)
[3% vs 8% and 2% vs 5%; statistical significance
not reported]. Increases in mean FEV| and morning
and evening PEF were numerically greater with
salmeterol fluticasone propionate than with fluti-
casone propionate monotherapy.

© 2005 Adis Data Information BV. All rights reserved.

4.1.4 Corticosteroid-Sparing Effect

Salmeterol/fluticasone propionate displays a cor-
ticosteroid-sparing effect.['?1 Lung function and
asthma symptoms generally improved to a signifi-
cantly greater extent with salmeterol/fluticasone
propionate 50ug/100ug than with fluticasone pro-
pionate 250ugl?” and with salmeterol/fluticasone
propionate 50u1g/250ug than with twice the dosage
of fluticasone propionate (500ug)!'® [table II].

The fluticasone propionate step-down trial (table
IDP% enrolled patients with unstable asthma when
receiving fluticasone propionate 100ug twice daily,
but stable asthma with fluticasone propionate 250ug
twice daily. Salbutamol/fluticasone propionate
50ug/100ug was corticosteroid-sparing; patients
were able to reduce their total daily inhaled cortico-
steroid dose by 60% while maintaining asthma sta-
bility. Salmeterol/fluticasone propionate 50ug/
100ug twice daily was also associated with a signifi-
cantly lower proportion of SABA-free days and
number of SABA inhalations per day than the higher
dosage of fluticasone propionate (250pg twice dai-
ly) [table II].?°T The proportion of symptom-free
days was significantly greater with salmeterol/fluti-
casone propionate 50ug/100ug than with fluti-
casone propionate 250ug after 12 weeks (11.8% vs
5.8%; p = 0.028), but not after 24 weeks (11.6% vs
6.2%).120

4.1.5 In Exercise-Induced Asthma

Salmeterol/fluticasone propionate was more ef-
fective than fluticasone propionate in providing pro-
tection against exercise-induced asthma in patients
previously receiving inhaled corticosteroids in a
4-week study.?3! Patients (n = 192) who demonstrat-
ed a 220% decrease from baseline in FEV or after a
standardised stepped exercise challenge test re-
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ceived nonblind treatment with fluticasone propion-
ate 250ug twice daily for 2-5 weeks, after which
they continued double-blind treatment with fluti-
casone propionate at the same dosage or received
salmeterol/fluticasone  propionate  50ug/250g
twice daily.”® FEV| was measured immediately
before and at various timepoints after a stepped
exercise challenge test.?!

After the nonblind run-in period, salmeterol/fluti-
casone propionate recipients had a significantly
lower mean maximal decline in FEV| than fluti-
casone propionate recipients 1 hour (11.4% vs
20.0%; p < 0.001), but not 8.5 hours (11.6% vs
12.6%) after administration of the study drug.?
After 4 weeks, the mean maximal decline in FEV|
was significantly lower with salmeterol/fluticasone
propionate than with fluticasone propionate at both
timepoints (10.9% vs 18.4% and 8.9% vs 12.9%;
both p £ 0.01) and mean morning PEF was signifi-
cantly increased (19 vs 6 L/min; p = 0.03).[23!

4.1.6 Step-Down to Monotherapy

‘Stepping down’ asthma therapy from salme-
terol/fluticasone propionate to monotherapy with
fluticasone propionate, salmeterol or montelukast
resulted in worsening of lung function and symp-
toms in patients with asthma.?*! In preliminary data
from a combined analysis of two identical studies,
1288 patients previously receiving inhaled cortico-
steroids received salmeterol/fluticasone propionate
50ug/100ug twice daily for 4 weeks and were then

randomised to continue to receive salmeterol/fluti-
casone propionate twice daily or to receive
monotherapy with fluticasone propionate 100ug
twice daily, salmeterol 50ug twice daily or
montelukast 10mg once daily.>*!

At 16 weeks, patients continuing treatment with
salmeterol/fluticasone propionate had significantly
(p < 0.001) greater improvements from baseline
than those switched to fluticasone propionate,
salmeterol or montelukast in mean morning PEF
(5 vs =16, =21 and —30 L/min) and FEV (0.08 vs
-0.06, —0.15 and —0.23L) values.**! Changes from
baseline in the percentage of days free from symp-
toms (5.4% vs —1.1%, —3.5% and —11.8%) or free
from rescue medication (6.5% vs —8.4%, —10.5%
and —21.5%) were also significantly (p < 0.001)
greater in the salmeterol/fluticasone propionate
group than in the respective monotherapy groups.!>¥

4.2 Comparison with
Montelukast Monotherapy

Salmeterol/fluticasone propionate 50ug/100u1g
twice daily was significantly more effective than
montelukast 10mg once daily in improving lung
function and symptoms in patients with asthma re-
ceiving as-required SABAs alone in two 12-week
studies (table III).>>20! In one trial,®! patients re-
ceiving salmeterol/fluticasone propionate exper-
ienced significantly fewer asthma exacerbations
than those receiving montelukast (table III).

Table lll. Clinical effectiveness of inhaled salmeterol/fluticasone propionate 50ug/100ug twice daily (S/FP) versus oral montelukast 10mg
once daily (MON) in patients (pts) with asthma previously treated with as-required short-acting B2-adrenoceptor agonists (SABAs) alone. Pts
had a forced expiratory volume in 1 second (FEV1) 50-80% of predicted normal value. Results shown are for the intent-to-treat population in
randomised, double-blind, multicentre 12-week trials in adults and adolescents receiving S/FP administered via a single Diskus® dry powder

inhaler. Pts continued to receive as-required inhaled SABAs

Study Regimen Increase from baseline (mean value unless otherwise noted) >1 exacerbation

(no. of pts) FEV1 morning evening symptom- SABA-free SABA use nights with no (% of pts)

(L) PEF PEF free days days (puffs/day) awakenings
(L/min)  (L/min) (%) (%)

Calhoun et al.®%l  S/FP (211)  0.54**  90** 70** 48.9** 53.0** 23.0" 0**

MON (212) 0.27 34 31 21.7 26.2 15.5 5
Pearlman et al.®® S/FP (216)  0.61**  81** 65** 40.3** 53.4** —3.6** 29.8* 3

MON (216)  0.32 42 39 27.0 26.7 -2.3 19.6 6

PEF = peak expiratory flow; * p < 0.05, ** p < 0.001 vs MON.
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Table IV. Clinical effectiveness of salmeterol/fluticasone propionate (S/FP) versus other concurrently administered or combination therapies
in patients (pts) with asthma? previously treated with inhaled corticosteroids. Results shown are for the intent-to-treat populations of
randomised, double-blind, multicentre 12- or 28-week trials of SP/F administered twice daily (bid) via a single Diskus® dry powder inhaler.
Pts continued to receive as-required inhaled short-acting f2-adrenoceptor agonists (SABAs). Unless otherwise noted, pts were adults and

adolescents

Study Treatment [ug bid]°

Increase from baseline (mean value unless noted otherwise)

[trial duration (wk)] (no. of pts) FEV1 morning PEF  evening PEF  symptom-free = SABA-free days
(L) (L/min) (L/min) days (%)° (%)
Compared with concurrent S plus FP bid
Aubier et al.?”! (28) S/FP 50/500 (167) 0.25¢ 35te 29te
S 50 + FP 500 (171) 0.15¢ 33¢ 23°
FP 500 (165) 0.18¢ 158 9e
Bateman et al.?¥ (12) S/FP 50/100 (121) 0.20 42 36 43
S 50 + FP 100 (123) 0.17 33 30 49
Chapman et al.? (28) S/FP 50/250 (180) 0.26 43¢ 35*¢ 34¢
S 50 + FP 250 (191) 0.24 36° 25¢ 30°
In children aged 4-11 years
Van den Berg et al.l®® S/FP 50/100 (125) 0.21 33 25 37 32¢4d
(12)
S 50 + FP 100 (132) 0.13 28 29 39 4004
Compared with concurrent budesonide (BUD) plus formoterol (FOR) bid
Ringdal et al.®" (12)  S/FP 50/250 (212) 0.27 43
BUD 800 + FOR 12 (216) 0.26 41
Compared with oral montelukast 10mg once daily (MON) plus FP bid
Nelson et al.l®?l (12) S/FP 50/100 (222) 0.34% 254+ 19+ 26.3%
MON + FP 100 (225) 0.20 13 10 19.1
Ringdal et al.®¥l (12)  S/FP 50/100 (356) 0.26% 37+ 31+ 42.9% 47.9%
MON + FP 100 (369) 0.17 21 15 315 46.0°

a Pts had a PEF 50-80%,1%132 >50%I%% or 50-85%!%! of predicted normal value, or 50-85%/?% or 51-84%%3 of post-bronchodilator
value, or an FEV1 50-80%%? or 50—100%?"] of predicted normal value.

With the exception of MON.
Median value.

Data estimated from graph.
12wk data reported.

®© o O T

FEV1 = forced expiratory volume in 1 second; PEF = peak expiratory flow; * p < 0.01 vs S + FP; 1 p < 0.001 vs FP; £ p < 0.05, £} p < 0.001

vs MON + FP.

4.3 Comparisons with Concurrently
Administered or Combination Therapies

4.3.1 Concurrent Salmeterol Plus
Fluticasone Propionate

Combined salmeterol/fluticasone propionate was
at least as effective as salmeterol and fluticasone
propionate administered concurrently using separate
inhalers in improving lung function and asthma
symptoms and reducing the use of rescue medica-
tion in symptomatic patients with asthma receiving
inhaled corticosteroids (table 1V).[2”2! No signifi-
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cant differences in increases from baseline in mean
morning PEF or FEV| were seen in patients receiv-
ing concurrent or combined therapy with twice-
daily administration of salmeterol and fluticasone
propionate 50ug/100ug,*® 50ug/250ug!>! or 50ug/
500ug.”7 In one study,’” mean evening PEF im-
proved significantly more from baseline in patients
receiving combination compared with concurrent
salmeterol/fluticasone  propionate  50ug/250ug
twice daily (table IV). Further, there were no signifi-
cant between-group differences at endpoint in the
percentage of patients with daytime or night-time
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symptom scores of zero,”’->’! or who did not require
rescue medication on >75% of days or nights,?8!
or in the number of days or nights free from rescue
medication.?”)

In a meta-analysis'*”! of four clinical trials,?’-3%!

(including one study in children'3%)), patients receiv-
ing combined salmeterol/fluticasone propionate ex-
perienced a significantly greater increase in mean
morning  (between-group difference 5 L/min;
p =0.006) and evening PEF (6 L/min; p <0.001)
than concurrent salmeterol and fluticasone propion-
ate recipients. Relative to patients receiving concur-
rent therapy, those receiving combination therapy
had an =40% increase in the odds of achieving a >15
L/min (predefined as the threshold for clinical
meaningful change) or >30 L/min improvement in
morning PEF. No significant between-group differ-
ence in FEV| or days free from symptoms or rescue
medication were reported.!”!

In Children

Salmeterol/fluticasone propionate was effective
in improving lung function and asthma symptoms in
12-week trials in asthmatic children aged 4-11
years.3%40 In a trial comparing delivery devices,*"!
mean morning PEF improved by =38 L/min in both
the salmeterol/fluticasone propionate Diskus® DPI
and salmeterol/fluticasone propionate MDI groups.
Improvements were shown across all age groups,
evident by weeks 1-4 and sustained through to
weeks 9-12. Mean evening PEF values, and per-
centages of both symptom- and rescue-free days and
nights also improved from baseline in both treat-
ment groups.

Salmeterol/fluticasone propionate 50ug/100ug
twice daily was as effective in improving lung func-
tion and controlling symptoms or exacerbations as
concurrent salmeterol 50ug and fluticasone propion-
ate 100ug twice daily in children previously receiv-
ing inhaled corticosteroids.*"! No significant differ-
ences were shown between combined and concur-
rent salmeterol/fluticasone in mean FEV{, morning
or evening PEF, number of days free from symp-
toms or number of days without use of rescue medi-
cation (table IV).

© 2005 Adis Data Information BV. All rights reserved.

4.3.2 Budesonide Plus Formoterol

Combination

In the double-blind CONCEPT (CONtrol CEn-
tered Patient Treatment) 52-week study (n = 688),
salmeterol/fluticasone propionate was more effec-
tive in controlling asthma symptoms than adjusted-
dose budesonide/formoterol in patients with uncon-
trolled asthma despite receiving inhaled corticoste-
roids with or without a LABA.B! Patients received
salmeterol/fluticasone propionate at the fixed dose
of 50pg/250ug twice daily or budesonide/formoter-
ol 160ug/4.5ng with the dosage adjusted according
to the severity of their symptoms. After an initial
period of two inhalations of budesonide/formoterol
160pg/4.51g twice daily for 4 weeks, patients de-
creased their dose to one inhalation twice daily.
From week 16 onwards, patients were instructed to
reduce their budesonide/formoterol dosage to one
inhalation daily if control criteria were met, but to
revert to one inhalation twice daily if criteria were
not met at later visits; if asthma worsened at any
time during weeks 5-52, patients increased their
inhalations to four inhalations twice daily for 7 or 14
days and then stepped down to one inhalation twice
daily.®!

At trial endpoint, the median percentage of symp-
tom-free days was significantly greater with salme-
terol/fluticasone propionate than with budesonide/
formoterol (58.8% vs 52.1%; p = 0.034); both
groups had no symptom-free days at baseline.®!
Although the percentage of symptom-free days was
25% in both groups at week 4, during weeks 5-52
when dosage-adjustment of budesonide/formoterol
was allowed, the percentage of symptom-free days
was significantly higher in the salmeterol/fluti-
casone propionate group than in the budesonide/
formoterol group (73.8% vs 64.9%; p = 0.03).1]
The adjusted annual mean exacerbation rate was
significantly lower with salmeterol/fluticasone pro-
pionate than with budesonide/formoterol (0.18 vs
0.33; p = 0.008; relative risk reduction 47%), with
11% and 18% of patients in the respective groups
experiencing an exacerbation.®!

In a randomised, open-label 6-month study in
patients with asthma previously treated with inhaled
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corticosteroids (n = 658),13%! salmeterol/fluticasone
propionate 50ug/250ug twice daily was as effective
as budesonide/formoterol at a fixed- (160ug/4.51g
two inhalations twice daily) or adjusted- (160ug/
4.51g one to four inhalations twice daily) dosage at
achieving a well controlled asthma week (defined as
a week without exacerbations, change in asthma
treatment due to adverse events, or night-time
awakenings due to asthma plus two of three other
parameters [<2 days with asthma symptom score >1
point or rescue medication use, or a morning PEF
280% of predicted normal value every day]). The
number of well controlled asthma weeks achieved
was not significantly different between treatment
arms (quantitative data not reported).*®! However,
in secondary endpoint analysis, salmeterol/fluti-
casone propionate recipients experienced signifi-
cantly more asthma exacerbations in the 6-month
period than adjusted-dose budesonide/formoterol re-
cipients (59 vs 35 exacerbations; p = 0.018).136

In preliminary results of a fixed-dose, double-
blind 24-week trial in patients with persistent asth-
ma,B”) the rate of exacerbations was not significant-
ly different between one inhalation of salmeterol/
fluticasone propionate 50u1g/250ug twice daily (n =
694) and two inhalations of budesonide/formoterol
160ug/4.5ug twice daily (n = 697) [2.69 vs 2.79
exacerbations]. Both treatment groups showed simi-
lar improvements in lung function and asthma
symptoms (quantitative data not reported). Howev-
er, in a post hoc analysis of exacerbation rates, the
benefits of salmeterol/fluticasone propionate over
budesonide/formoterol increased over time. In
weeks 17-24 of the trial, the moderate-to-severe
exacerbation rate was significantly lower with
salmeterol/fluticasone propionate than with budeso-
nide/formoterol (0.11 vs 0.24; p = 0.006).

Concurrent

Improvements in lung function were similar with
combined salmeterol/fluticasone propionate 50ug/
250ug twice daily and budesonide 800pg plus
formoterol 12ug twice daily administered concur-
rently using separate inhalers in symptomatic pa-
tients with asthma previously receiving high-dose
inhaled corticosteroids (table IV).B However,
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salmeterol/fluticasone propionate was significantly
more effective in preventing exacerbations and re-
ducing night-time symptoms than concurrent
budesonide plus formoterol;3!!  salmeterol/fluti-
casone propionate recipients experienced signifi-
cantly fewer exacerbations of any severity (129 vs
206; p < 0.001), significantly more nights free from
symptoms (86% vs 73%; p < 0.05) or awakenings
(81% vs 61%; p < 0.05), but a similar number of
nights without use of rescue medication (93% vs
88%) [some results estimated from a graph].[*!

4.3.3 Montelukast Plus Fluticasone Propionate

In symptomatic patients with asthma receiving
inhaled corticosteroids, salmeterol/fluticasone pro-
pionate 50ug/100ug twice daily was significantly
more effective than montelukast 10mg daily plus
fluticasone propionate 100ug twice daily (table
1V).B233] Salmeterol/fluticasone propionate was as-
sociated with significantly greater improvements in
mean FEV| and morning and evening PEF, and
more symptom-free days and days without use of
rescue medication than montelukast plus fluticasone
propionate.

Significantly fewer salmeterol/fluticasone pro-
pionate than montelukast plus fluticasone propion-
ate recipients experienced an asthma exacerbation
(2% vs 6% and 9.6% vs 14.6%;1331 both p < 0.05),
and a significantly longer time to first exacerbation
was reported with salmeterol/fluticasone propionate
in one study (quantitative data not reported; p <
0.05).033

4.4 Effects on Health-Related Quality of Life

Twice-daily salmeterol/fluticasone propionate
50ug/100ugP4244 or 50ug/250ug!! 16431 produced
clinically meaningful improvements from baseline
in HR-QOL based on overall AQLQ scores.

In the GOAL study (section 4.1.1), patients in
both the salmeterol/fluticasone propionate and fluti-
casone propionate arms in strata 1, 2 and 3 exper-
ienced clinically relevant improvements from base-
line in AQLQ overall score during phase I (mean
increase from baseline 1.5 vs 1.3, 1.3 vs 1.0 and 1.1
vs 0.8 points) and during phase IT (1.6 vs 1.4, 1.3 vs
1.2 and 1.2 vs 1.0 points).''1 AQLQ scores im-
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proved to a significantly greater extent with salme-
terol/fluticasone propionate than with fluticasone
propionate in strata 2 and 3 during phases I and II
(p < 0.01); however, the between-group differences
were not clinically relevant.'!! At baseline, 6-10%
of patients had near-maximal overall AQLQ scores.
At week 52, the proportion of patients with near-
maximal overall AQLQ scores increased in both the
salmeterol/fluticasone propionate and fluticasone
propionate groups in stratums 1, 2 and 3 (62% vs
62%, 64% vs 53% and 57% vs 45%).

In symptomatic patients previously treated with
as-required SABAs alone (sections 4.1 and 4.2),
maintenance therapy with combined salmeterol/
fluticasone propionate 50pug/100ug twice daily im-
proved AQLQ overall and/or domain scores to a
significantly greater extent than fluticasone propion-
ate 100ug twice daily,*?! salmeterol 50ug twice
daily™® or montelukast 10mg once daily.?®*!1 The
between-group differences were generally clinically
meaningful.

In patients previously receiving inhaled cortico-
steroids, salmeterol/fluticasone propionate 50ug/
100ug™¥ or 50ug/250ug*3*! twice daily improved
AQLQ overall scores and most domain scores to a
significantly greater extent than twice-daily place-
bo,##41 salmeterol 50ug,***+) fluticasone propion-
ate 10044 or 250! and budesonide 800ug.*3! Be-
tween-group differences in overall AQLQ scores
and individual domain scores were clinically mean-
ingful for salmeterol/fluticasone propionate 50ug/
100ug or 50ug/250ug versus salmeterol 50ugi++!
and placebo.*** Salmeterol/fluticasone propionate
also produced clinically relevant greater increases in
domain scores for asthma symptoms and emotional
function than budesonide,*! and clinically relevant
greater increases in the domain score for emotional
function in than fluticasone propionate 100ug*4!
and 250ug.*!

5. Tolerability

Tolerability data for salmeterol/fluticasone pro-
pionate 50pg/100ug, 50ug/250png and 50ug/500ug
are available from many of the studies presented in
section 4 and the manufacturer’s prescribing infor-
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mation.”8 The tolerability profile of salmeterol/
fluticasone propionate administered via a Diskus®
DPI or MDI®! is the same as that for the individual
components and no increased incidence of adverse
events has been seen after concurrent administration
of the two drugs.

Salmeterol/fluticasone propionate combination
product was well tolerated in patients with asth-
ma in clinical studies of 4-52 weeks’ dura-
tion,[11:13:14,16-23.25-36] The incidence of drug-related
adverse events in patients receiving salmeterol/fluti-
casone propionate 50ug/100ug, 50ng/250pg and
50ug/500png was 4—17%, 6-14% and 17%, respec-
tively, and was generally similar to that of compara-
tor treatment arms, !13:14.17.20.22.23,25-28,30,34.35] The most
frequent treatment-related adverse effects were
headache (incidence 1-5%), throat irritation/cough
(1-5%), hoarseness/dysphonia (2—7%) and candidi-
asis (oropharyngeal 1-5%; unspecified site
2-3 %).[1 1,13,17,19,21,23,25-30,32,34,36] Salmeterol/fluti-
casone propionate was not associated with clinically
relevant changes in heart rate, ECG, laboratory tests,
vital signs or physical examination.

Studies in adults and adolescents aged =12
years!!:1927.281 or children aged 4-11 yearsB%3 with
asthma reported no significant differences between
salmeterol/fluticasone propionate and comparator
treatment arms in the effect on markers of systemic
glucocorticoid function.

6. Pharmacoeconomic Considerations

Pharmacoeconomic analyses on the use of salme-
terol/fluticasone propionate in the management of
asthma have been previously reviewed.!8! This sec-
tion provides a brief summary of several fully pub-
lished studies,*-5¢! which were based on well de-
signed clinical trials described in section 4, are from
a healthcare payer perspective and considered only
direct costs.

Salmeterol/fluticasone propionate was cost effec-
tive versus monotherapy with inhaled corticoste-
roids#939-52.33351 or oral montelukast™ in analyses
examining lung function- and symptom-based cost-
effectiveness endpoints (table V). The additional
costs of a successfully treated week (incremental
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Table V. Pharmacoeconomic studies of salmeterol/fluticasone propionate (S/FP) administered twice daily (bid) via a single Diskus® dry
powder inhaler in patients (pts) with asthma. Analyses were based on clinical trials of S/FP versus inhaled FP or budesonide (BUD) or oral
montelukast 10mg once daily (MON) in adults and adolescents (see section 4 for study details). Analyses included direct costs and were

from the perspective of the healthcare payer

Study Country Base study Comparators (ug bid)? Incremental cost-effectiveness ratio per pt per
(year of costing) successfully successfully symptom- episode-
treated treated free day  free day®
week patient®
Compared with monotherapy with FP, BUD or MON
Johansson et al.l*1 Sweden (1998) Kavuru et al.?'l  S/FP 50/100 vs FP 100 $US16.18¢ $US5.40 $US5.63
Lundbéack et al.’%  Sweden (1998) Jenkins et al.l'”l  S/FP 50/250 vs BUD 800 $US3.90¢ $US1.12  $US0.93
Palmquist et al.52  Sweden (1998) Shapiro et al.l'¥ S/FP 50/250 vs FP 250 $US1.52¢ $US0.47  $US0.47
Pieters et al.l% Sweden (1998) Aubier et al.?”l  S/FP 50/500 vs FP 500 $US23.31¢ $US8.10  $US14.56
Price and Briggsf®® UK (2000) Kavuru et al.?'l  S/FP 50/100 vs FP 100 £20.83¢°
Sheth et al.l US (2001) Calhoun et al.?s! S/FP 50/100 vs MON $US1.33 $US1.69
Compared with MON + FP
O’Connor et al.®'l  US (2001) Nelson et al.l®?  S/FP 50/100 vs MON + Cost saving
FP 100
Pieters et al.l5¢! The Netherlands Ringdal et al.®¥ S/FP 50/100 vs MON + Cost saving? Cost Cost saving
(2000) FP 100 saving

a With the exception of MON.

b Defined as >12% improvement from baseline in forced expiratory volume in 1 second at 12wk.
c Defined as a 24h period without an asthma attack, sleep disturbance caused by asthma, adverse effect or requirement for rescue

medication.

d Successfully treated week defined as a week with >5% improvement from baseline in mean morning predicted peak expiratory flow.

e Successfully treated week was a composite endpoint comprising peak expiratory flow, rescue medication use, asthma symptoms,
night-time awakenings, exacerbations, emergency visits and adverse events.

cost-effectiveness ratio) gained by using salmeterol/
fluticasone propionate 50ug/100ug, 50ug/250ug or
50ug/500ug instead of the same nominal dosage of
fluticasone  propionate,*>2°331  budesonide
800ug,PY or montelukast 10 mg/day were consid-
ered to be modest in view of the gains in improved
asthma control. In the UK study,! incremental cost
per quality-adjusted life-year (QALY) using salme-
terol/fluticasone propionate 50pg/100ug twice daily
instead of fluticasone propionate 100ug twice daily
was £1357 (2000 values), and compares favourably
with the cost per QALY gained with other health-
care interventions.’!

Salmeterol/fluticasone propionate 50ug/100ug
twice daily was cost effective versus once-daily
montelukast 10mg combined with inhaled fluti-
casone propionate 100ug twice dailyP'-¢! with re-
gard to lung function and symptoms (table V).
Salmeterol/fluticasone propionate was dominant
(i.e. more effective and associated with lower costs)
over montelukast plus fluticasone propionate with
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regard to the cost per successfully treated patient in
the US study!! and per successfully treated week,
symptom-free day, symptom-free night and epi-
sode-free day in the Dutch study.°!

Sensitivity analysis showed results to be robust to
changes in key parameters. 4>

7. Dosage and Administration

Salmeterol fluticasone propionate is indicated in
the long-term maintenance treatment of asthma in
adults, adolescents (age =12 years) and children
(age >4 years).”! The fluticasone propionate dos-
age of the inhaler should ensure that the patient
receives the appropriate fluticasone propionate dos-
age for the severity of their disease and should be
reviewed regularly and adjusted in a stepwise man-
ner as required.l’-]

In the US,”! salmeterol/fluticasone propionate
50ug/100ug, 50ug/250ug or 50ug/500ug Diskus®
DPI twice daily is recommended in asthmatic adults
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and adolescent patients regardless of whether or not
they are currently receiving an inhaled corticoste-
roid. In patients who are already receiving an in-
haled corticosteroid, the recommended starting dos-
age is based on their current daily dose of inhaled
corticosteroid. In patients not currently receiving
inhaled corticosteroids, the recommended starting
dosage is salmeterol/fluticasone propionate 50ug/
100ug twice daily.! In children aged 4-11 years,
salmeterol/fluticasone ~ propionate  50ug/100ug
twice daily is approved for use in patients who are
symptomatic when receiving an inhaled corticoste-
roid.”!

In Europe, salmeterol/fluticasone propionate is
indicated in patients in whom the use of a combina-
tion LABA and inhaled corticosteroid is appropriate
(i.e. patients not adequately controlled with inhaled
corticosteroids and an inhaled SABA, or patients
already adequately controlled with both an inhaled
corticosteroid and a LABA)."81 Two inhalations
twice daily of the salmeterol/fluticasone propionate
25ug/50ug,  25ug/125ug  and  25ug/250ug
Evohaler® MDI®! or one inhalation twice daily of
the salmeterol/fluticasone propionate 50ug/100ug,
50ug/250ug or 50ug/500ug Diskus® DPI are rec-
ommended in adults and adolescent patients aged
212 years. The recommended dosage for children
aged 4—11 years is two inhalations twice daily of the
salmeterol/fluticasone ~ propionate  25ug/50ug
Evohaler® MDI®! or one inhalation twice daily of
the salmeterol/fluticasone propionate 50ug/100ug
Diskus® DPL

Refer to the manufacturer’s prescribing informa-
tion for further information on dosage adjustments
and specific recommendations in special patient
populations, warnings, precautions and drug interac-
tions.[”!

8. Place of Salmeterol/Fluticasone
Propionate in the Management
of Asthma

Asthma management aims to achieve and main-
tain control of symptoms, prevent exacerbations and
asthma-related mortality, maintain lung function at a
level as close to normal as possible, maintain normal
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activity levels, prevent development of irreversible
airflow limitation and avoid drug-related adverse
events.[*®>71 Many patients require treatment of both
the airway inflammation and smooth muscle com-
ponents of the disease for optimal control. Failure of
asthma management contributes to asthma-related
mortality and morbidity, adversely affects the pa-
tients HR-QOL and increases asthma-related
costs.[ 6]

A stepwise approach to the treatment of asthma is
advocated by expert groups in consensus guide-
lines.[**>7] Low-dose inhaled corticosteroids are the
first-choice controller medication for mild persistent
asthma in patients whose asthma symptoms are not
adequately controlled using as-required SABAs. In
patients with moderate persistent asthma, an inhaled
corticosteroid plus a LABA is considered first-line
therapy. In patients initially receiving inhaled corti-
costeroids alone, the addition of a LABA is recom-
mended when asthma control cannot be achieved
with introductory dosages of inhaled corticoste-
roids. Although the threshold for the initiation of
add-on therapy has not established,**”) the thera-
peutic effect of inhaled corticosteroids plateaus at
moderate dosages, after which little therapeutic ben-
efit is gained, but systemic effects increase.[*®! In
patients with severe persistent asthma, therapy with
high-dose inhaled corticosteroids plus a LABA may
be supplemented by other agents, if required.[->7]

Salmeterol/fluticasone propionate, the combina-
tion of a LABA and an inhaled corticosteroid,
achieves and maintains asthma control. Despite the
optimal management and treatment steps provided
in asthma treatment guidelines, many patients do not
achieve asthma control.’® Guideline-defined asth-
ma control is, however, a realistic goal for many
patients, especially those who are corticosteroid na-
ive and, in the majority of patients with uncontrolled
asthma, is achievable with salmeterol/fluticasone
propionate. Most clinical studies of asthma control
therapies evaluate improvements in individual lung
function or asthma severity endpoints, rather than
whether control or not is achieved. The level of
asthma control achieved may be overestimated by
this method.?®! Based on the GINA guidelines on
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treatment and definitions of asthma control, the
GOAL study (section 4.1.1) assessed the benefits of
aiming for complete comprehensive and sustained
clinical control in a well designed study that allowed
for dose escalation.!'!! This study compared the effi-
cacy in achieving asthma control of two recom-
mended therapies: a stepwise increasing dose of
fluticasone propionate as monotherapy or in combi-
nation in a single inhalation device with salmeterol.
Although the patients had previously uncontrolled
asthma across a wide range of severities, the majori-
ty achieved the goal of guideline-derived asthma
control (section 4.1.1).1'!l Patients receiving salme-
terol/fluticasone propionate achieved control more
rapidly and at a lower corticosteroid dosage than
patients receiving fluticasone propionate monother-
apy. Moreover, treatment aimed at achieving and
maintaining control resulted in the almost complete
elimination of exacerbations (section 4.1.3) and
near-normal HR-QOL (section 4.4) in the majority
of patients. Patients who did not attain the stringent
definitions of control also showed considerable im-
provement in health status and a reduction in exacer-
bation rates. Therefore, stepping up treatment by
adding salmeterol to fluticasone propionate treat-
ment has considerable benefits in patients with asth-
ma.

The use of salmeterol/fluticasone propionate also
improves lung function and prevents exacerbations
(sections 4.2 and 4.3). Greater improvements in lung
function and asthma symptoms were generally pro-
duced with salmeterol/fluticasone propionate than
with inhaled corticosteroids (at equivalent or higher
dosages), salmeterol or oral montelukast (with or
without inhaled fluticasone propionate) in patients
previously treated with as-required SABAs or in-
haled corticosteroids. Moreover, stepping down
therapy from salmeterol/fluticasone propionate to
monotherapy with fluticasone propionate, salmeter-
ol or montelukast significantly worsened lung func-
tion and asthma symptoms (section 4.1.6); however,
monotherapy with salmeterol or montelukast is not
recommended as first-line treatment strategies in
many countries.[46-37]
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Salmeterol/fluticasone propionate was more ef-
fective in controlling asthma symptoms than adjust-
ed-dose budesonide/formoterol regimens in patients
who had previously received inhaled corticoste-
roids, with or without LABAs, in the large double-
blind 52-week CONCEPT study (section 4.3.2). Al-
though adjustable maintenance dosing may lead to a
reduction in the amount of maintenance treatment
used, the number of exacerbations likely increase
over time if a minimum daily amount of mainte-
nance treatment is not maintained. Once asthma
control is lost, it may be difficult to regain, even
with prompt intervention with high dosages of main-
tenance treatment. Treatment should consider the
long-term control of airway inflammation rather
than symptom control alone.?> A higher daily
amount of maintenance treatment may improve
symptoms that take longer to respond (e.g. changes
in bronchial hyperresponsive and airway remodel-
ing). Therefore, the level of treatment that elimi-
nates disease variability, keeps patients symptom
free for as long as possible and addresses the under-
lying airway inflammation may be more effective
than minimising the amount of asthma treatment by
responding to daily changes in symptoms.

Normal activity levels may be maintained with
treatment with salmeterol/fluticasone propionate.
Asthma has a significant impact on the normal phys-
ical and social activities of daily living and on
psychological well being and is associated with an
increase in the number of illness-related absences
from school or work.[*% Salmeterol/fluticasone pro-
pionate produced clinically meaningful improve-
ments in HR-QOL relative to treatment with asthma
monotherapies or placebo (section 4.4). Optimal
benefit in reducing the severity of exercise-induced
bronchospasm is obtained when an inhaled cortico-
steroid is used in combination with LABA, such as
salmeterol/fluticasone propionate.'*’! Salmeterol/
fluticasone propionate was more effective than fluti-
casone propionate against exercise-induced asthma
in patients with moderate persistent asthma requir-
ing treatment with inhaled corticosteroids (section
4.1.5).
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Salmeterol/fluticasone propionate addresses both
the airway inflammation and smooth muscle com-
ponents of asthma and could help prevent the devel-
opment of irreversible airflow limitation (section 2).
Combination inhalers are as effective as administer-
ing each drug individually and are more conve-
nient.[*) When salmeterol and fluticasone propion-
ate are administered via one inhaler, patients are
unable to use the LABA as monotherapy, which is
strongly cautioned against,'! simultaneous delivery
of both drugs may enhance the additive or synergis-
tic pharmacodynamic effects (section 2), and patient
compliance may be improved.’®” Low compliance
contributes to poor control of asthma, whereas im-
proved adherence to treatment regimens is associat-
ed with a decrease in asthma morbidity and mortali-
ty, and healthcare expenditure.[5”

Salmeterol/fluticasone propionate is generally
well tolerated (section 5). Importantly, it is cortico-
steroid-sparing (i.e. more effective in improving
lung function and asthma symptoms than higher
dosages of inhaled corticosteroid monotherapy; sec-
tion 4.1.4) and, therefore, helps avoid the systemic
adverse events related to long-term use of moderate-
to-high dosages of corticosteroids.

The economic burden of asthma affects individu-
als and society at large, and a large part is accounted
for by the cost of prescription medications and hos-
pitalisation.*¥! Although the cost of preventative
treatment for asthma is high, the cost of not treating
the disease is even greater.[*®! In pharmacoeconomic
analyses (section 6), salmeterol/fluticasone propion-
ate was cost effective relative to inhaled corticoste-
roids and oral montelukast, used alone or in combi-
nation with fluticasone propionate. Pharmacoeco-
nomic analyses comparing salmeterol/fluticasone
propionate with combination budesonide/formoterol
are needed.

In conclusion, maintenance therapy with com-
bined salmeterol/fluticasone propionate is at least as
effective in improving lung function and symptoms
and is as well tolerated in patients with asthma as
concurrent salmeterol plus fluticasone propionate.
In patients previously receiving as-required SABAs
or inhaled corticosteroids, salmeterol/fluticasone
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propionate is significantly more effective in provid-
ing asthma control than fluticasone propionate and
in improving lung function and asthma symptoms
than inhaled corticosteroids (at equivalent or higher
dosages), salmeterol or montelukast (as monother-
apy or in combination with fluticasone propionate).
Salmeterol/fluticasone propionate was more effec-
tive in improving asthma symptoms than adjusted-
dose budesonide/formoterol in patients with uncon-
trolled asthma despite treatment with inhaled corti-
costeroids with or without a LABA in a well de-
signed 1-year study. In pharmacoeconomic analy-
ses, salmeterol/fluticasone propionate compared
favourably with inhaled corticosteroids and mono-
or combination therapy with oral montelukast.
Salmeterol/fluticasone propionate is, therefore, an
effective, well tolerated and cost-effective option for
the maintenance treatment of patients with asthma.

References
1. Bousquet J, Jeffery PK, Busse WW, et al. Asthma: from
bronchoconstriction to airways inflammation and remodeling.
Am J Respir Crit Care Med 2000 May; 161 (5): 1720-45
2. Adkins JC, McTavish D. Salmeterol: a review of its pharmaco-
logical properties and clinical efficacy in the management of
children with asthma. Drugs 1997; 54 (2): 331-54
3. Jarvis B, Faulds D. Inhaled fluticasone propionate: a review of
its therapeutic efficacy at dosages <500 pg/day in adults and
adolescents with mild to moderate asthma. Drugs 1999; 57 (5):
769-803
4. Barnes PJ. Scientific rationale for inhaled combination therapy
with long-acting B2-agonists and corticosteroids. Eur Respir J
2002 Jan; 19 (1): 182-91
5. Chung KF, Adcock IM. Combination therapy of long-acting 32-
adrenoceptor agonists and corticosteroids for asthma. Treat
Respir Med 2004; 3 (5): 279-89
6. Kirby S, Falcoz C, Daniel MJ, et al. Salmeterol and fluticasone
propionate given as a combination: lack of systemic pharmaco-
dynamic and pharmacokinetic interactions. Eur J Clin Pharma-
col 2001; 56: 781-91
7. Glaxo Wellcome UK Limited. Seretide 100, 250, 500 Ac-
cuhaler: summary of product characteristics. Uxbridge, UK:
Glaxo Wellcome UK Limited, 2004 Dec
8. Glaxo Wellcome UK Limited. Seretide 50, 125, 250 Evohaler:
summary of product characteristics. Uxbridge, UK: Glaxo
Wellcome UK Limited, 2004 Dec
9. GlaxoSmithKline. Advair Diskus 100/50, 250/50, 500/50 pre-
scribing information. Research Triangle Park (NC): GlaxoS-
mithKline, 2004 Sep
10. Daley-Yates PT, Harker AJ, Taylor S, et al. Plasma protein
binding (PPB) of corticosteroids (CS): reappraisal of its signif-
icance in systemic pharmacological activity [abstract no. 13].7J
Allergy Clin Immunol 2005; 115 (2 Suppl. 1): S4
11. Bateman ED, Boushey HA, Bousquet J, et al. Can guideline-
defined asthma control be achieved? The Gaining Optimal

Drugs 2005; 65 (12)



Salmeterol/Fluticasone: A Review

1733

12.

14.

16.

18.

19.

20.

21.

22.

23.

24.

Asthma controL study. Am J Respir Crit Care Med 2004 Oct;
170 (8): 836-44

McCarthy TP, Greening AP, Holgate SK, et al. Salmeterol/
fluticasone propionate combination (SFC) is more effective
than beclometasone dipropionate (BDP) in patients not well
controlled on bronchodilators alone [abstract]. Am J Respir
Crit Care Med 2002 Apr; 165 (8 Pt 2): A566

. Murray J, Rosenthal R, Somerville L, et al. Fluticasone propion-

ate and salmeterol administered via Diskus compared with
salmeterol or fluticasone propionate alone in patients subop-
timally controlled with short-acting B2-agonists. Ann Allergy
Asthma Immunol 2004 Oct; 93 (4): 351-9

Nelson HS, Wolfe JD, Gross G, et al. Efficacy and safety of
fluticasone propionate 44 pg/salmeterol 21 pug administered in
a hydrofluoroalkane metered-dose inhaler as an initial asthma
maintenance treatment. Ann Allergy Asthma Immunol 2003
Sep; 91 (3): 263-9

. Strand AM, Luckow A. Initiation of maintenance treatment of

persistent asthma: salmeterol/fluticasone propionate combina-
tion treatment is more effective than inhaled steroid alone.
Danish INitiative for Asthma treatment. Respir Med 2004 Oct;
98 (10): 1008-15

Bergmann K-C, Lindemann L, Braun R, et al. Salmeterol/
fluticasone propionate (50/250 LLg) combination is superior to
double dose fluticasone (500 pg) for the treatment of sympto-
matic moderate asthma. Swiss Med Wkly 2004 Jan 24; 134 (3-
4): 50-8

. Jenkins C, Woolcock AlJ, Saarelainen P, et al. Salmeterol/

fluticasone propionate combination therapy 50/250 pg twice
daily is more effective than budesonide 800 ug twice daily in
treating moderate to severe asthma. Respir Med 2000; 94: 715-
23

Johansson G, MclIvor RA, D’ Ambrosio FP, et al. Comparison of
salmeterol/fluticasone propionate combination with budeso-
nide in patients with mild-to-moderate asthma. Clin Drug
Invest 2001; 21 (9): 633-42

Shapiro G, Lumry W, Wolfe J, et al. Combined salmeterol 50 pg
and fluticasone propionate 250 pg in the Diskus device for the
treatment of asthma. Am J Respir Crit Care Med 2000; 161:
527-34

Busse W, Koenig SM, Oppenheimer J, et al. Steroid-sparing
effects of fluticasone propionate 100 ng and salmeterol 50 pg
administered twice daily in a single product in patients previ-
ously controlled with fluticasone propionate 250 pg adminis-
tered twice daily. J Allergy Clin Immunol 2003 Jan; 111 (1):
57-65

Kavuru M, Melamed J, Gross G, et al. Salmeterol and fluti-
casone propionate combined in a new powder inhalation de-
vice for the treatment of asthma: a randomized, double-blind,
placebo-controlled trial. J Allergy Clin Immunol 2000; 105 (6
Pt 1): 1108-16

Pearlman DS, Peden D, Condemi JJ, et al. Efficacy and safety of
fluticasone propionate/salmeterol HFA 134A MDI in patients
with mild-to-moderate persistent asthma. J Asthma 2004; 41
(8): 797-806

Weiler JM, Nathan RA, Rupp NT, et al. Effect of fluticasone/
salmeterol administered via a single device on exercise-in-
duced bronchospasm in patients with persistent asthma. Ann
Allergy Asthma Immunol 2005 Jan; 94 (1): 65-72

Dorinsky P, Stauffer J, Waitkus-Edwards K, et al. “Stepping
down” from fluticasone propionate/salmeterol 100/50mcg
Diskus results in loss of asthma control [abstract no. P1979].
Eur Respir J 2004 Sep; 24 Suppl. 48: 309s

© 2005 Adis Data Information BV. All rights reserved.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Calhoun WIJ, Nelson HS, Nathan RA, et al. Comparison of
fluticasone propionate-salmeterol combination therapy and
montelukast in patients who are symptomatic on short-acting
B2-agonists alone. Am J Respir Crit Care Med 2001 Sep 1;
164: 759-63

Pearlman DS, White MV, Lieberman AK, et al. Fluticasone
propionate/salmeterol combination compared with mon-
telukast for the treatment of persistent asthma. Ann Allergy
Asthma Immunol 2002 Feb; 88: 227-35

Aubier M, Pieters WR, Schlosser NJJ, et al. Salmeterol/fluti-
casone propionate (50/500 pg) in combination in a Diskus
inhaler (Seretide) is effective and safe in the treatment of
steroid-dependent asthma. Respir Med 1999; 93: 876-84

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; 16 (3): 193-201

Chapman KR, Ringdal N, Backer V, et al. Salmeterol and
fluticasone propionate (50/250 pg) administered via combina-
tion Diskus inhaler: as effective as when given via separate
Diskus inhalers. Can Respir J 1999 Jan-Feb 28; 6 (1): 45-51

Van den Berg NJ, Ossip MS, Hederos CA, et al. Salmeterol/
fluticasone propionate (50/100 pg) in combination in a Diskus
inhaler (Seretide) is effective and safe in children with asthma.
Pediatr Pulmonol 2000; 30: 97-105

Ringdal N, Chuchalin A, Chovan L, et al. Evaluation of differ-
ent inhaled combination therapies (EDICT): a randomised,
double-blind comparison of Seretide (50/250 pg bd Diskus vs.
formoterol (12 pg bd) and budesonide (800 pg bd) given
concurrently (both via Turbuhaler) in patients with moderate-
to-severe asthma. Respir Med 2002 Nov; 96: 851-61

Nelson HS, Busse WW, Kerwin E, et al. Fluticasone propionate/
salmeterol combination provides more effective asthma con-
trol than low-dose inhaled corticosteroid plus montelukast. J
Allergy Clin Immunol 2000 Dec; 106 (6): 1088-95

Ringdal N, Eliraz A, Pruzinec P, et al. The salmeterol/fluti-
casone combination is more effective than fluticasone plus oral
montelukast in asthma. Respir Med 2003 Mar; 97: 234-41

Malone R, Laforce C, Nimmagadda S, et al. The safety of twice-
daily treatment with fluticasone propionate and salmeterol in
pediatric patients with persistent asthma. Ann Allergy Asthma
Immunol 2005 Jul; 95 (1): 66-71

Fitzgerald JM, Boulet L-P, Follows RMA. The CONCEPT trial:
a l-year, multicenter, randomized, double-blind, double-dum-
my comparison of a stable dosing regimen of salmeterol/
fluticasone propionate with an adjustable maintenance dosing
regimen of formoterol/budesonide in adults with persistent
asthma. Clin Ther 2005 Apr; 27 (4): 393-406

Aalbers R, Backer V, Kava TTK, et al. Adjustable maintenance
dosing with budesonide/formoterol compared with fixed-dose
salmeterol/fluticasone in moderate to severe asthma. Curr Med
Res Opin 2004; 20 (2): 225-40

Dahl R, Chuchalin A, Lindberg A, et al. EXCEL: regular
maintenance therapy with salmeterol/fluticasone propionate
combination (SFC) reduces exacerbations more effectively
than with formoterol/budesonide combination (FBC) [abstract
no. P1977]. Eur Respir J 2004 Sep; 24 Suppl. 48: 309

Bateman ED, Silins V, Bogolubov M. Clinical equivalence of
salmeterol/fluticasone propionate in combination (50/100 pg
twice daily) when administered via a chlorofluorocarbon-free
metered dose inhaler or dry powder inhaler to patients with
mild-to-moderate asthma. Respir Med 2001 Feb; 95: 136-46

van Noord JA, Lill H, Carrillo Diaz T, et al. Clinical equivalence
of a salmeterol/fluticasone propionate combination product
(50/500pg) delivered via a chlorofluorocarbon-free metered-

Drugs 2005; 65 (12)



1734

Reynolds et al.

dose inhaler with the Diskus in patients with moderate to
severe asthma. Clin Drug Invest 2001; 21 (4): 243-55

40. Bracamonte T, Schauer U, Emeryk A, et al. Efficacy and safety
of salmeterol/fluticasone propionate combination delivered by
the Diskus or pressurised metered-dose inhaler in children with
asthma. Clin Drug Invest 2005; 25 (1): 1-11

41. Davis EA, Bowers B, Pepsin P, et al. The impact of fluticasone
propionate/salmeterol combination product compared to oral
montelukast on asthma related quality of life [abstract]. Am J
Respir Crit Care Med 2001 Apr; 163 (5 Suppl. Pt 2): A506

42. Edin HM, Lang ML, Vandermeer AK, et al. Fluticasone pro-
pionate/salmeterol Diskus combination product improves asth-
ma-related quality of life compared with individual compo-
nents in asthma patients symptomatic on 2 agonists alone
[abstract no. 733]. J Allergy Clin Immunol 2002 Jan; 109 (1
Suppl.): S241

43. Juniper EF, Jenkins C, Price MJ, et al. Impact of inhaled
salmeterol/fluticasone propionate combination product versus
budesonide on the health-related quality of life of patients with
asthma. Am J Respir Med 2002; 1 (6): 435-40

44. McCarthy TP, Edin HM, House K, et al. The effects of salmeter-
ol/fluticasone combination (SFC) dry powder inhaler (DPI) on
asthma control and quality of life, in patients previously treat-
ed with inhaled corticosteroids (ICS) [abstract no. P58]. Tho-
rax 2001 Dec; 56 Suppl. 3: iii63-4

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

46. Global Initiative for Asthma; National Institutes of Health;
National Heart, Lung and Blood Institute. GINA workshop
report: global strategy for asthma management and prevention
(revised 2002) [online]. Available from URL: http:/
www.ginasthma.com [Accessed 2004 Dec 8]

47. Nelson HS, Chapman KR, Pyke SD, et al. Enhanced synergy
between fluticasone propionate and salmeterol inhaled from a
single inhaler versus separate inhalers. J Allergy Clin Immunol
2003 Jul; 112 (1): 29-36

48. Lyseng-Williamson KA, Plosker GL. Inhaled salmeterol/fluti-
casone propionate combination: a pharmacoeconomic review
of its use in the management of asthma. Pharmacoeconomics
2003; 21 (13): 951-89

49. Johansson G, Price MJ, Sondhi S. Cost-effectiveness analysis of
salmeterol/fluticasone propionate 50/100pg vs fluticasone pro-
pionate 100ug in adults and adolescents with asthma III:
results. Pharmacoeconomics 1999; 16 Suppl. 2: 15-21

50. Lundbéck B, Jenkins C, Price MJ, et al. Cost-effectiveness of
salmeterol/fluticasone propionate combination product 50/250

© 2005 Adis Data Information BV. All rights reserved.

pg twice daily and budesonide 800 pg twice daily in the
treatment of adults and adolescents with asthma. Respir Med
2000; 94: 724-32

51. O’Connor RD, Nelson H, Borker R, et al. Cost effectiveness of
fluticasone propionate plus salmeterol versus fluticasone pro-
pionate plus montelukast in the treatment of persistent asthma.
Pharmacoeconomics 2004; 22 (12): 815-25

52. Palmqvist M, Price MJ, Sondhi S. Cost-effectiveness analysis of
salmeterol/fluticasone propionate 50/250pg vs fluticasone pro-
pionate 250ug in adults and adolescents with asthma IV:
results. Pharmacoeconomics 1999; 16 Suppl. 2: 23-8

53. Pieters WR, Lundbick B, Sondhi S, et al. Cost-effectiveness
analysis of salmeterol/fluticasone propionate 50/500ug vs
fluticasone propionate 500ug in patients with corticosteroid-
dependent asthma V: results. Pharmacoeconomics 1999; 16
Suppl. 2: 29-34

54. Sheth K, Borker R, Emmett A, et al. Cost-effectiveness compar-
ison of salmeterol/fluticasone propionate versus montelukast
in the treatment of adults with persistent asthma. Pharma-
coeconomics 2002; 20 (13): 909-18

55. Price MJ, Briggs AH. Development of an economic model to
assess the cost effectiveness of asthma management strategies.
Pharmacoeconomics 2002; 20 (3): 183-94

56. Pieters WR, Wilson KK, Smith HCE, et al. Salmeterol/fluti-
casone propionate versus fluticasone propionate plus mon-
telukast: a cost-effective comparison for asthma. Treat Respir
Med 2005; 4 (2): 129-38

57. British Thoracic Society, Scottish Intercollegiate Guidelines
Network. British guideline on the management of asthma: a
national clinical guideline. Thorax 2003 Feb; 58 Suppl. 1: 1-94

58. Rabe KF, Adachi M, Lai CKW, et al. Worldwide severity and
control of asthma in children and adults: the global asthma
insights and reality surveys. J Allergy Clin Immunol 2004 Jul;
114 (1): 40-7

59. Bateman ED, Bousquet J, Braunstein GL. Is overall asthma
control being acheived? A hypothesis-generating study. Eur
Respir J 2001; 17: 589-95

60. Stoloff SW, Stempel DA, Meyer J, et al. Improved refill persis-
tence with fluticasone propionate and salmeterol in a single

inhaler compared with other controller therapies. J Allergy
Clin Immunol 2004 Feb; 113 (2): 245-51

Correspondence: Katherine A. Lyseng-Williamson, Adis In-
ternational Limited, 41 Centorian Drive, Private Bag 65901,
Mairangi Bay, Auckland 1311, New Zealand.

Drugs 2005; 65 (12)



	Contents 1715
	Abstract 1716
	1. Introduction 1717
	2. Pharmacodynamic Profile 1718
	3. Pharmacokinetic Properties 1718
	4. Therapeutic Efficacy 1719
	4.1 Comparison with Inhaled Corticosteroid or Salmeterol Monotherapy 1720
	4.1.1 Effects on Asthma Control 1720
	4.1.2 Effects on Lung Function 1721
	4.1.3 Effects on Exacerbations and Asthma Symptoms 1721
	4.1.4 Corticosteroid-Sparing Effect 1723
	4.1.5 In Exercise-Induced Asthma 1723
	4.1.6 Step-Down to Monotherapy 1724

	4.2 Comparison with Montelukast Monotherapy 1724
	4.3 Comparisons with Concurrently Administered or Combination Therapies 1725
	4.3.1 Concurrent Salmeterol Plus Fluticasone Propionate 1725
	4.3.2 Budesonide Plus Formoterol 1726
	4.3.3 Montelukast Plus Fluticasone Propionate 1727

	4.4 Effects on Health-Related Quality of Life 1727

	5. Tolerability 1728
	6. Pharmacoeconomic Considerations 1728
	7. Dosage and Administration 1729
	8. Place of Salmeterol/Fluticasone Propionate in the Management of Asthma 1730
	References 1732
	Correspondence 1734

