WO 02/17894 PCT/ GB01/03928 1 Use of salneterol and fluticasone propionate
conbi nati on The present invention relates to the use of salneterol and
fluticasomeoprpi onate conbinations for the treatnent of PCHGBNi/@3928
obstructive pul nonary di sease. 5 The conbinati on of the beta-2 adrenergic
agoni st salnmeterol or a physiologically acceptable salt thereof and the
corticosteroid fluticasone propionate has been described in GB 2 235 627
for use in the treatnment of asthnma and other respiratory disorders. 10

Fl uti casone propionate is itself known,rom G 2 088 877 to have anti -

I nflammatory activity and to be useful for the treatnment of allergic and

I nfl ammat ory conditions of the nose, throat, or |ungs such as asthnma and
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corticosteroids - ary di sease
Is uncertain as discussed,. for exanple, in the editorials by Calverley

and Barnes, Anerican Journal of Respiratory and Critical Care Medicine,
Vol 161, DpeRISSentdvestion reimesin the et saeiriahand Shil@soperopimatand i s
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ast hma an roni ructive pul nonary I seas romfic obstructive
pul menary di sease (COPD) is .a general term enconpassing 25 chronic
bronchitis, enphysema, and chronic obstructive airways disease. COPD is a

chroni ¢ slieaucomprinafiansgf the kitac: adienergic ageaist salnesgralior weghysiologically
~ acceptable salt thereof and the corticosteroid fluticasone propionate has been
described in GB 2 235 627 for use in the treatment of asthma and other
. respiratory disorders.
10

Fluticasone propionate is itself known from GB 2 088 877 to have anti-
inflammatory activity and to be useful for the treatment of allergic and
inflammatory conditions of the nose, throat, or lungs such as asthma and
rhinitis, including hay fever. However, the clinical utility of inhaled
15 corticosteroids in the treatment of chronic obstructive pulmonary disease is
uncertain as discussed,. for example, in the editorials by Calverley and Barnes,
American Journal of Respiratory and Critical Care Medicine, vol 161, pp341-

344, 2000.
20 Salmeterol is known from GB 2 140 800 and is used clinically in the form of its
xinafoate salt for the treatment of asthma and chronic obstructive pulmonary

disease.

Chronic obstructive pulmonary disease (COPD) is.a general term encompassing
25 chronic bronchitis, emphysema, and chronic obstructive airways disease.
COPD is a chronic slowly progressive disorder characterised by airways
obstruction which does not change markedly over several months. Unlike
asthma, airflow limitation in COPD as measured by FEV, (forced expiratory

volume) can never be returned to normal values. Symptoms of COPD, which



obstruction which does not change markedly over several nonths. Unlike
asthma, airflow limtation in. COPD as neasured by FEV, (forced expiratory
vol unme) ow@oneses be returned to nornal val ues. Synptons BET/GBPIN39hI ch WO
02/ 17894 PCT/ GB01/03928 2 vary with the severity of the disease, include
coughing with or without sputum and breathl essness (dyspnea) with or

W t hout wheezing. In the UK during the period 1990 to 1992 there were
81,500 deaths attributable to COPD in people aged over 65. There stil

exi sts the need for further therapeuti%%agents which ‘5 could be used in
the clinical managenent of COPD. in a re particul ar aspect, the present

I nvention relates to treatnent and alleviation of the synptons associ at ed
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of salnmeterol or a physiologically acceptable salt thereof, such as the

xi nafoate salt, and fluticasone proplonate 20 In the alternative, there is
provi ded

he use of nmbi nati op of sal Iero SIO|O i cal l
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alleviation of the symptoms associated with COPD, particularly of

breathlessness, to improvement in health status and to a reduction in

10 exacerbation rate including those requiring treatment with oral corticosteroids.

We now propose that the use of a combination of salmeterol or a physiologically
acceptable salt thereof and fluticasone propionate may have clinical advantages
in the treatment of COPD over the use of saimeterol alone.

15
Accordingly, the present invention provides a method for treatment of COPD in
a mammal, such as a human, which comprises administering an effective
amount of a combination of salmeterol or a physiologically acceptable salt
thereof, such as the xinafoate salt, and fluticasone propionate.

20 |
In the alternative, there is provided the use of a combination of salmeterol or a
physiologically acceptable salt thereof, .such as the xinafoate salt, and
fluticasone propionate for the manufacture of a medicament for treatment of
COPD. |

25
As used herein, the term "treatment" means the improvement of clinical
outcome, for example, improvement of lung function and/or alleviation of
symptoms such as breathlessness (dyspnea) with or without wheezing, and/or

improvement in health status, and/or a reduction in exacerbation rate including



fluticasone propionate for the manufacture of a nedi canent for treatnent of
COPD. 25 As used herein, the term"treatnent" neans the inprovenent of
clinical woovesee, for exanple, inprovenent of |ung functPOVGBAUHIILS
alleviation of synptons such as breathl essness (dyspnea) with or w thout
wheezing, and/or inprovenent in health status, and/or a reduction in
exacerbation rate including WO 02/ 17894 PCT/ GB01/ 03928 3 those requiring
treatment with oral corticosteroids. Health status may be neasured using
the St. George's Respiratory QJestionnZi' re (Jones PW Quirk FH, Baveystock
CM and Littlejohns P., A self-conplete nmeasure of health status for
chronic airflow limtation. The St. CGeorge's Respiratory Questionnaire, 5
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requires otherwise, the word ‘comprise’, and variations such as ‘comprises’ and
‘comprising’, will be understood to imply the inclusion of a stated integer or step
10 or group of integers but not to the exclusion of any other integer or step or group

of integers or steps.

It will be appreciated that the compounds of the salmeterol.and fluticasone
propionate combination may be administered simultaneously, either in the same
15 or different pharmaceutical formulations, or sequentially. Where there is
sequential administration, the delay in administering the second and any
subsequent active ingredient should not be such as to lose the beneficial
therapeutic effect of the combination of the active ingredients. In a preferred
aspect of the invention, the salmeterol! or its physiologically acceptable salt and
20 the fluticasone propionate are administered as a combined pharmaceutical
formulation. The weight/weight ratio of salmeterol to fluticasone administered

according to the invention is preferably in the range 4:1 to 1:20.

The amount of salmeterol or a physiologically acéeptable salt thereof, such as
25 the xinafoate salt, and fluticasone propionate which is required to achieve a
therapeutic effect will, of course, vary with the particular salt form, the route of
administration, the subject under treatment, and the particular disorder or
disease being treated. The combination of the invention may be administered

by inhalation to an adult human at a dose of from 50ug to 2000pg per day,



aspect of the invention, the salneterol or its physiologically acceptable
salt and 20 the fluticasone propionate are adm ni stered as a conbi ned

phar macew® 0217894 or mul ati on. The wei ght/wei ght rati o of sBCWEBer/ad928 o

fluti casone adm ni stered according to the invention is preferably in the
range 4:1 to 1:20. The anpunt of salneterol or a physiologically acceptable
salt thereof, such as 25 the xinafoate salt, and fluticasone propionate
which is required to achieve a therapeutic effect will, of course, vary
with the particular salt form the routg of admnistration, the subject
under treatnment, and the particular disorder or - disease being treated. The
conbi nation of the invention may be adm nistered by inhalation to an adult
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suitably 100g to 1

f 1 uti casofiaticasmrieopaptoreate Zndg50,0y 2DQY0pgrpetaday, suittiblyl 5040 100ud e | per
day of salneterol. Preferred conbinations include 250g or 5009 o?
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adm ni stered as several sub-dgses, .for exanple tw.ce daily. Wile jt is
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raw drugs, It I's preferable to present each 6 tﬁem gls a pharmaceuti cal

formulation. 10 Hereinafter, the term"active ingredient" neans sal neterol

or a physiologically _acceptable salt thereof, such as the xinafoate salt,
and/ or fI Y¥hieaddaerossideifenaaianeterl g a ahveialegiarllvageeapiablacsaltithamsete

suitable EBEh %%e xﬂwaarfgg'tgesra"f’tl, aﬁ& r?ﬁxltiﬂgécﬂ% propionate. to be administered as raw
drugs, it is preferable to present each of them as a pharmaceutical formulation.
10
Hereinafter, the term “active ingredient” means salmeterol or a physiologically
acceptable salt thereof, such as the xinafoate salt, and/or fluticasone

propionate.

15 Suitable formulations include those suitable for oral, parenteral (including
subcutaneous, intradermal, intramuscular, intravenous and intraarticular),
inhalation (including fine particle dusts or mists which may be generated by
means of various types of metered dose pressurised aerosols, nebulisers or
insufflators), rectal and topical (including dermal, buccal, sublingual and

20 intraocular) administration although the most suitable route may depend upon
for example the condition and disorder of the recipient. The formulations may
conveniently be presented in unit dosage form and may be prepared by any of
the methods well known in the art of pharmacy. All methods include the step of
bringing the active ingredient into association with the carrier which constitutes

25 one or more accessory ingredients. In general the formulations are prepared by
uniformly and intimately bringing into association the active ingredient with liquid
carriers or finely divided solid carriers or both and then, if necessary, shaping

the product into the desired formulation.



subcut aneous, intradermal, intranuscular, intravenous and intraarticular),

i nhal ation (including fine particle dusts or msts which nmay be generated
by nmeanawob2/vased ous types of netered dose pressurised aePOBOGB81/0392dHUl | sers
or insufflators), rectal and topical (including dermal, buccal, sublingual
and 20 intraocular) adm nistration although the nost suitable route may
depend upon for exanple the condition and disorder of the recipient. The
formul ati ons may conveniently be presented in unit dosage formand may be
prepared by any of the nmethods well known in the art of pharmacy. All

met hods i nclude the step of bringing the active ingredient into
association with the carrier which constitutes 25 one or nore accessory
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10 described in WO 93/11743.

A preferred formulation is a powder composition comprising salmeterol or a
physiologically acceptable salt thereof, such as the xinafoate salt, fluticasone
propionate and lactose.

16 |
Another preferred formulation is an aerosol formulation consisting of salmeterol
or a physiologically acceptable salt thereof, such as the xinafoate salt,
fluticasone propionate, and 1,1,1,2,3,3,3-heptafluoropropane and/or 1,1,1,2-
tetrafluoroethane as propellant.

20
Capsules and cartridges of for example gelatin, or blisters of for example
laminated aluminium foil, for use in an inhaler or insuflator may be formulated
containing a powder mix of a compound of the invention ano{ a suitable powder
base such as lactose or starch.

25
Solutiohs for inhalation by nebulation may be formulated with an aqueous
vehicle with the addition of agents such as acid or alkali, buffer salts, isotonicity
adjusting agents or antimicrobials. They may be sterilised by filtration or heating

in an autoclave, or presented as a non-sterile product.



A preferred fornmulation is a powder conposition conprising salnmeterol or a
physi ol ogi cally acceptable salt thereof, such as the xinafoate salt,

fluti casove 02/pi8epi onat e and | act ose. 15 Anot her preferredP€DGBOI/BIR2ON i S an
aerosol fornulation consisting of salmeterol or a physiologically
acceptabl e salt thereof, such as the xinafoate salt, fluticasone
propionate, and 1,1,1, 2,3, 3, 3- hept af | uor opr opane and/or 1,1, 1, 2-

tetrafl uoroethane as propellant. .20 Capsules and cartridges of for exanple
gelatin, or blisters of for exanple Ilamnated alumniumfoil, for use in
an inhaler or insuflator may be fornulated containing a pomder m x of a
conpound of the invention and a suitable powder base such as |actose or -
starch. 25 Solutions for inhalation by nebulation may be fornmulated with an
aqueous vehicle with the addition of agents such as acid or alkali, buffer
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f 1 avour i nfiavageings . agents her rurthertnoee, c ki nadmisinatidn Sc’dfmhﬁheﬂer@lr & a
physiologically acceptable salt thereof, such as the xinafoate salt, and
fluticasone propionate used according to the present invention may be used in
combination with a further active ingredient, for example another bronchodilator

10 suitably an anticholinergic such as ipratropium, tiotropium, or oxitropium, or a

methylxanthine such as theophylline, another anti-inflammatory drug such as

sodium cromoglycate or nedocromil sodium, an antihistamine or mucolytic.

15 Thus according to a further aspect of the invention, there is provided a
pharmaceutical formulation for the treatment of COPD comprising salmeterol or
a physiologically acceptable salt thereof, such as the xinafoate salt, and
fluticasone propionate, and a pharmaceutically acceptable carrier or excipient,
and optionally one or more other therapeutic agents. Preferably, the

20 pharmaceutical formulation is in a form which is suitable for inhalation.

EXAMPLES
A randomised, double-blind, parallel group 6 month clinical trial was conducted
to compare the effects of an inhaled salmeterol and fluticasone propionate
25 combination product, inhaled salmeterol, inhaled fluticasone propionate, and
placebo in COPD patients. Each group of patients was treated with either |
salmeterolffluticasone propionate 50ug/500pg (165 patients), salmeterol 50ug
(160 patients), fluticasone propionate 500ug (168 patients), or placebo (181
patients), all administered twice daily by a dry-pqwder inhaler (DISKUSTM, Glaxo



physi ol ogi cal | y acceptable salt thereof, such as the xinafoate salt, and
fluticasone propionate used according to the present, invention nmay be used
in conmbiwanromdwith a further active ingredient, for exah@l/eBaneoober
bronchodi | ator 10 suitably an anticholinergic such as ipratropium
tiotropium or oxitropium or a nethylxanthine such as theophylli ne,

anot her anti-inflammatory drug such as sodi um cronogl ycate or nedocrom |
sodi um an anti histam ne or nmucolytic. 15 Thus according to a further
aspect of the invention, there is provijded a pharmaceutical formnulation
for the treatnment of COPD conprising salnmeterol or a physiologically
acceptabl e salt thereof, such as the xinafoate salt, and fluticasone
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reversi bl h&Mramsitianimy<gadR, Sdore (TBPEYeeM@asler DA, Weinberg DH, Wells CK,
10 and Feinstein AR; Chest, (1984) 85:751-8) was also measured at each visit and

the results are shown in Figure 4.

In a further placebo-controlled clinical trial of 12 months treatment duration in
patients with COPD, regular use of an inhaled salmeterol xinafoate and

15 fluticasone propionaté combination product rapidly improved lung function,
reduced breathlessness and reduced the use of relief medication. Figure 5
shows the mean improvement in pre-dose FEV, over time for all the patients
enrolled in the trial (the intent-to-treat population). Figure 6 shows the mean %
days when no relief medication (Ventolin™ (salbutamol), Glaxo Wellcome) was

20 required. In addition the risk of COPD exacerbation and the need for additional
courses of oral corticosteroids was significantly reduced, as shown in Figure 7.
There were also significant improvements in health status, as measured using
the St. George's Respiratory Questionnaire (Jones PW, Quirk FH, Baveystock
CM, and Littlejohns P., A self-complete measure of health status for chronic

25 airflow limitation. The St George's Respiratory Questionnaire, Am. Rev. Respir.
Dis. , vol. 145, pp 1321-7, 1992), and shown in Figure 8.

In Figures 1 to 8, the abbreviations used_are as follows:

Sal50: patients receiving salmeterol 50ug



than 10% predicted foll owi ng i nhalati on of 400g sal butanol (a short-acting
5 beta-2 agonist). The differences between the predose FEV, on the first
day of tweaynmsm and predose FEV, at subsequent treat menPCUGBI1/8392%S
measured, the results of which are shown in Figure 1. Post-dose FEV, and
PEFR were neasured simlarly giving the results shown in Figures 2 and 3
respectively. The Transitional Dyspnea Score (TDI) (see Mahler DA,

Wi nberg DH, Wells CK, 10 and Feinstein AR, Chest, (1984) 85:751-8) was

al so neasured at each visit and the results are shown in Figure 4. In a
further placebo-controlled clinical tri®al of 12 nonths treatnment duration
in patients with COPD, regular use of an inhal ed sal neterol xinafoate and
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10 wks: weeks into trial



8 FP500: patients receiving fluticasone propionate 500g SFC50/500: patients
recei ving sal neterol/fluticasone propionate 50g/5003. FEV,: forced

expi rat owovnlisee i n one second PEFR peak expiratory fl oRCT/&Be1/0P2EP. end
poi nt PLA: placebo OCS: oral corticosteroid B/L: baseline (prior to
commencenent of trial) SGQR St George's Respiratory Questionnaire 10
wks: weeks into trial WO 02/17894 PCT/GB01/03928 9 16 CLAIMS 1. A nethod
for treatment of COPD in a mammal, such as a human, which conprises

adm ni stering an effective amunt of a.conbination of salneterol 15 or a
physi ol ogi cal |y acceptabl e salt thereo@ and fluticasone propionate. 2. A
nmet hod according to claim1l wherein the sal neterol or physiologically
acceptabl e salt thereof and fluticasone propionate are adm nistered as a
compgned pharmaceutical fornulation. 20 3. A nethod according to claim1l1 or
2 in which the sal neterol or physiolOgAIMSly acceptable salt thereof and
fluticasone propionate are adm nistered by inhalation.

1. A method for treatment of COPD in a marhmal, such as a human, which

comprises administering an effective amount of a combination of salmeterol

15 or a physiologically acceptable salt thereof and fluticasone propionate.

2. A method according to claim 1 wherein the salmeterol or physiologically
acceptable salt thereof and fluticasone propionate are administered as a

combined pharmaceutical formulation.

20
3. A method according to claim 1 or 2 in which the salmeterol or physiologically
acceptable salt thereof and fluticasone propionate are administered by
inhalation. .
25 4. A method according to any one of claims 1 to 3 in which the salmeterol is

administered as the xinafoate salt.

5. Use of a combination of salmeterol or a physiologically acceptable salt
thereof and fluticasone propionate for the manufacture of a medicament for
30 the treatment of COPD.

6. Use according to claim 5 wherein the medicament is a combined

pharmaceutical formulation.

35 7. Use according to claim 5 or 6 in which the medicament is suitable for

inhalation therapy.



25 4. A nethod according to any one of clains 1 to 3 in which the
salneterol is admnistered as the xinafoate salt. 5. Use of a conbination
of sal metwe® 02/178p4 a physi ol ogically acceptable salt therep€T/aBd1/639e8 | casone
propi onate for the manufacture of a nedicanent for 30 the treatnent of
COPD. 6. Use according to claim5 wherein the nedicanment is a conbi ned

phar maceutical formulation. 35 7. Use according to claim5 or 6 in which

t he medi cament is suitable for inhalation therapy. WO 02/17894

PCT/ GB01/ 03928 10 8. Use according to Sny one of claims 5 to 7 in which
the salmeterol is in the formof the Pnafoate salt. 9. A phar maceuti ca
formul ation for the treatnment of COPD conprising 5 salneterol or

a
e macectt adrd pRETaRIG L Fur Bk SLFRER g3 pie N ERTRE SpIPERES adheor
nore ot her tihghapes kinafgedksit. 10. A pharmaceutical fornul ati on according

toclaim9 whichis inaform 10 suitable for inhalation. 11. A
pharmaceutical fornulation according to either claim9 or 10 in which the

sal met erob. 'R IpRartn%]aecc-:fu ica Of]:)rrml%ti)éhn%ro%g ?raelaEment of COPD comprising
5 salmeterol or a physiologically acceptable salt thereof and fluticasone
propionate, and a pharmaceutically acceptable carrier or excipient and

optionally one or more other therapeutic agents.

10. A pharmaceutical formulation according to claim 9 which is in a form

10 suitable for inhalation.

11. A pharmaceutical formulation according to either claim 9 or 10 in which the

salmeterol is in the form of the xinafoate salt.



