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COMBI NATI ONS OF STATI NS W TH BRONCHODI LATORS Fi el d of
the invention The invention provides nedi canents
W@ oivp/00®BTg conbi nati ons of bronchodil ators, PCT/GB2005/002413
gl ucocorti costeroi ds and HMG CoA reductase inhibitors
in the treatnment of respiratory disorders such as
chroni c obstructive pul nonary di sease (COPD).
Background of the invention Both diagnosis and
managenent cafsmmanyonsi seayesINO@usE HRONCHIDY LIRS
reasons, on typical criteria and mani festations, which
are characteristic for that particul ar di sease
(thereby discrimnating it fromother entities).
. Les are joint-related signs and synptons in
Iﬁdi%ﬁﬂ%ﬁﬂ%%g%ﬂthritis (RA) and lung functions test in
COPD. However, many di seases have significant
co-norbidity, which often have been regarded as '
" oklpapverdios @aedades mediermantrespranrisingoromminagipes of bronchodilators,
fh St | mar I.sease., For, ex | e..
auecRRIBERIGUTS CBR PR b5 g LrBERR efpiratory
disordérs pehi dsi chr@iielobdiuctive Rtinbiaryidideast (CORD)Y. mary di seases
such as RA, or COPD. Yet, co-norbidity may be just as
important as the traditional manifestations of the
' ' both in ternms of quality of life for
Bac"?h‘%e%étlfitg%??gﬁm for the cost for society. Chronic
obstructive pul nonary di sease (COPD) is a termused to

describe patiepnts with irreversible airway . .

oﬁfgqtf\&&a;naﬁ,s SRLHAMEFTR! SIS §5a8FP f?maﬁmbmu& reasons, on
typicBl @REMY $PmAR-BABAY $81d: ar@ BLhrSREASIY 0 @91 ﬁﬂi&&ig disease (thereby

clearly linked to snoking. COPD is characterise y
discrinoinhtigiit fooedtbesantites)eBxdmeles are fjeingrelaietsigoandrsgmptoms in

eriods. of ute.deterioration | ynpt ons and

rhemg?(téci' i lség%‘jépﬁ}mlgéﬁ%@n%%ﬁg@raﬁ?ﬁons. The di sease
t hSwher SBAnYOdiSea8dkthaR e SighERahV®-ABFhidiEy WideAEks Hale been
severe breathing disabilities, hypoxem a and

regardgd g hery disgasgasinee ommme net unhquere ghatgcteagit ta dheprimery disease.

For e%élgg%?%%(rﬂgga&nﬁar 'cg %Z‘Bl?g? Ha%eoqte%relvgev%adas%gpfe{cﬁcgarng not directly

en on patlen err careers, he

linket s ptimagsdissidessach ef RA, bhCORD. Wes toe ronbititytn SR ubtsas important
predaom nantly observed in snokers, but in other parts
as thefraqiHenahgnanifestafienstal Siesprimaryidiseatse POt dn kqrrg of aeahty ef life for the

patieﬂtrs%ﬂh?@ﬁﬁ@cos@@rﬁo%imndi sease where inflammati on and

I mpal r nmucosa e defence,
Chronic obstructive pulmonary disease (COPD) is a term used to describe patients

with irreversible airway obstruction, usually in association with chronic bronchitis and
emphysema, and epidemiologically clearly linked to smoking. COPD is characterised by both
an accelerated decline in Iung function and periods of acute deterioration in symptoms and
exercise capacity termed exacerbations. The disease thus is serious and progressive and often
leads to severe breathing disabilities, hypoxemia and eventually to death. COPD is the fourth
leading cause of death in the industrialised world and exerts a heavy burden on patients, their
careers, healthcare resources and society. In the western world COPD is predominantly
observed in smokers, but in other parts of the world infections and in-door cooking seem to
predispose. COPD is a disease where inflammation and impaired mucosal immune defence,
induced by smoking, may contribute to co-morbidity. A systemic inflammation continues to

be active also long after smoking cessation.
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i nduced by snoking, may contribute to co-norbidity. A

system c inflammtion continues to be active also | ong
w@bdoenosmBDki ng cessation. Patients with COPD arBCT/GB2005/002413

nunerous and the disease is difficult to treat.

Treatments exi st that have effect on bronchospasm

synptons, quality of life Zand exacer bati ons, however
there is none that is able to sl ow down the

progressive and accel erated | oss of lung function. One

of, th I obj ecti ves ty  ocd .
B

that h@ﬁﬁffeﬁ%rﬁ%ﬁ@ﬁds@ﬁbnﬁ,&yﬁiﬁﬁmﬁ@ ghalityrpdlifeamt] exh@pbatidasyhoeeyer there
far fromall Dp

_ i atients can or even wish to give.u
is nong et iaplatasley dawpithe h@g‘ﬁaﬁl}f%mdsa%tﬁls&t%@qfsﬁ% Qfg}u%@ﬂctlmf One
| e Gl Odsic SYARPEREase bl to obtai
or B8 BRBHASHL Al L S0he Bl o POiA G3R0RSEsc b o ot
this smeking tesshiport ie titkamesttimpoeara stepo foyeser, éaw fymo alh @D patients can
phar pacol ogi cal freatnents that. have been.test

J d with .
or evegiPiER Fu e HB SThKIE O GPPTST ChERAF 5108 OIS G ARy EY obstruction
will n"gc%? Bfién ﬁ&‘ﬁi&kg&a?.clﬁrtﬁé'sg Q§des Eﬁirﬁﬁcolngl%ahh%ﬁ? iﬁ%&'p@é\}i&gsome

ass consi s mai nl'y of short and| ong-ac g
reliefailpito dofeithere grecsnlpadew 2raage nf Bhasmadiegical treatments that have been

| uc rticosteroj reat t _appr.oach . is .
S e P
steroil§ eTRObBHCHHRII RGN H18ss| PAG st &lalirlg ob oA 1888 astiiganéisholinergics

fornoterol and sal neterol together wth

and Pglagemister The ghicerastichsteseid freasnaptiappsotnhde mereiquestioned, but with the

intodyiomal AT P Tan e Aer ek (hey BE S Pa AR B SpEEg e
and sélﬁ%&&bﬂb g&h& W gli'ug&fedrg&s%ié@%h%ﬁ baddoide and fluticasone

cocorticoster . fornoterol/budesoni de o
propifiee, ragensranacnidgisaltoethes béconfe ayeilede olereprnd yEasp gerabination
(GSK)  have becone, avail ahle. .1 n.addition current
produgiy SOMFHANG Ao 0P G e e PR PO RP It g
form@éﬁ}?/%?&%oﬁﬁe &A&ﬁ@eh&%') ahd SHISERFA /IRYsERIprofloRAt (GSKPEave
or long-termtreatnent of the concomttant systemc
becomabbalablet i on which is hypothesized bei ng responsible

far ch of the co-gorbidity. Such .the .

9 e Sl R TRPARH s PUelbp ALYl Blg Momgye ot
partidl®ir UK, GRGGot B BptRRIZ Fot 18tehaiRbinenPBs tiichhémfittait systemic

the invention Many specialists express the need for
inflammatiohehighi ie bypashesider beingaetrengibledoppuctbof thp comorbidity. Such

T (A e e L

tolerability and safety.
Description of the invention

Many specialists express the need for new therapies for all aspects of COPD, but it is
particularly important to find ways to eliminate or at least reduce the declining of the disease

with time.

Several inflammatory mediators are likely to be involved in COPD as many
inflammatory cells are activated. In medical practice for the treatment of e.g. asthma the

influence on a single mediator has been unsuccessful in the development of new therapies.
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with time. Several inflammtory nediators are |likely
to be involved in COPD as nmany inflammtory cells are
wa@ewbwes4ed. | n medi cal practice for the treat neet/GaR005/002413

e.g. asthma the influence on a single nediator has

been unsuccessful in the devel opnent of new

t herapi es. There are differgnt nediators involved in

COPD conpared to asthma and therefore it is necessary

to develop different drugs. Among targets for COPD

Therecaﬁ%ﬁggf Hl%ﬁ{agl oﬁ}%gnll glilﬁ g&{ﬁr@%ﬁnﬁ% c} rL’{sgl.gllieaoa(nﬁ’t‘m:jrefore it is
neces§HY &p@@/‘élo@ﬁﬂé@ﬁt&}régd thhigtt@fg&ts foaCOPPshars beerptentioned
net al | o- pr.ot ei nases, (MVPs),. protease, i nhibit

leukotfigrg Bofubitors, Ghﬂlﬁ@kllnp ﬁ@taé‘?ﬂlﬁéﬁ@@tr%]g@?ttgset HE?SPPH@eSterase 4
1nh1bﬂt#%qﬁaﬂ1%g&g§ rx?a%r%? ﬁ{eﬁaﬁl%%rmeiﬁs%tﬁr/llpgs ﬁ%ﬁe%sé {nBiBiR and many

Ween proteases [ opr ot el nases
othersiCongpeiiallesidehcdegpeds thgt thk lurgf dantage esropiatedrvih GOPDwssults

ext ra ellular matrix of lung parenchyna including
from g a3 chgﬁweﬁﬁﬁf)teaﬁ%t eogl ycans, |ami nin and

f 'l\h’é:tle SedAId ﬁd‘fﬁ%s ﬂre chgabh® zﬁ/ﬁgl&ﬁﬁé i of the h@ﬁlpbﬁ&ifs of the

devel oped s me nonsel ective inhrbitors, but the
extracslldinr afatrecoﬁlun@palbleclamm mduémgleiastlmn:@ﬂa&qnnpw glyppise laminin

RSBS00 LI B
inhibltOs! BRI Ye RN Hay E&Qﬁﬂibl’é?ﬁj irldn@fdrhr usef IMdraBElOEtve inhibitors

agents. Schdnbeck and Li bby (G rculatjon, 109 (suppl.
of indiviipal MMPS, 6h @2 BP9 @M&R)‘ﬂ%§@iw WleyelgpmeERl i e ng

A SR OB B Stk
Libby eCitsllaRea, 1oﬂ"ofstvpm Ol XI-88-26 (2004) dre addrbeing thgdiytreviewing in vitro
and ip Ry e SRFOERAINEGHAT 4F DEYAY RSN HY Tl GLE % T (NG
CoA)%Iea'Bét&% dﬁ{lﬁ @easr%ﬁinfﬁ%%&l YagdB€d Alnly RbAadcAVE! dffe of statins in

mpoun l'es are statin, fosuvastatin
resp1fa€b”r§$1imfc(et§'@f an&skhxtcbﬂe lmeta)dresptcbataﬁttaftthﬁe authors.

SRR iy s kyion By uso S o e boronir iy Fftbbils are
lovasftz{tﬂlv ﬁ)%{l@a{s{a@m \;\%Yé%fo‘fﬁs t&&ﬂaﬁeﬁéehp ipkahsthtia (Peraiclﬁ@lmI Biidol-Myers

mevast at i n. (Univ. of Washington) provides
Squilsb)s; simpasiatin ¢hoodih l\@rd@ davanBiCarivestaiiy dgwasiabing gprgptatin

(Livg bt S B RG Ra o DBRR R SR T PRy RRaD

comp¥sitidn@0nPEERAS AIHNCL CYAGEd a8 inlBbidiri(§8tin) at a concentration of less

than 0.1 mg and a method of treating a pulmonary disease including COPD with an aerosol

formulation of statins.

EP 1 275 388 (Takeda) provides a TNF-o inhibitor (statins) for the prevention and
treatment of TNF-a-associated diseases such as inflammatory diseases including asthma and
COPD.

The statin cerivastatin has been shown to reduce inflammatory activity in alveolar
macrophages derived from chronic bronchitis patients (Circulation 101 (2000), 1760). In a
study with patients receiving statins it was shown that initiation of statin therapy was
associated with a significant improvement (certain patient inclusion criteria were used) in the

rate of FEV] decline that was unrelated to cigarette use factors. The prestatin baseline FEV;
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EP 1 275 388 (Takeda) provides a TNF-a inhibitor
(statins) for the prevention and treatnent of
waNeeaosassoci at ed di seases such as i nfl anmat or BCT/GB2005/002413
di seases including asthma and COPD. The statin
cerivastatin has been shown to reduce inflamuatory
activity in alveol ar macrophages derived from chronic
bronchitis patients (G rculation 101 (2000), 1760). In
a study with patients receiving statins it was shown
{ i hitiari ¢ . . .
stope S 100 bk R lon i (HREDIIG MAT, BESDA PhTAL e 120
(4), subbl,p2O1 S (301p. used) in the rate of FEVI decline that

Lt aoELsateLss e Lort 03, The PUERk Al iy
a s‘catiflzr 3{YrOndhd ?fl@t&y aﬁdrhe%lgé&ﬁﬁic‘&@t%rdi& Bivén g dﬁtel@%tﬁ%ngitaﬁg Qr

), supp p291S (2001)). We have now found
simultanadishamap potehtise HvELicotrofrettiactasmnientindialsorproduce a better effect

referab statin),.a bronchodilator and a .
than RuEsEoRLy OB D Ee B ey VB RERRa R TeL BUaRer sy peeard to
the fa8tl (B liAAMEAKS FhichiBtY thRels @Mal18fatlc $NCORD] 86t effdctsahibd observed
conponent and al so produce a better effect than

regardiog ﬁ?ﬁb’ﬁfgﬁm infapmatios fatisaleo Chﬂh@“ﬂ‘f@? apeFD: Belepg-term
e AR BRI 8 1S CORBESEA P bt nd

putatively 168 coksebiby (bagaodichgcts e thysisemic iflafdmation).i on
that is also characteristic of COPD. .The |ong-term .. .
eflp adrstaspegt BSHBYHEPR BFPVAGSS G HBRceBti¢ éomﬁ\vgﬂ?l} gaprising, n
. W rvation of lung function and putatively
adml%gsorggpa%o&r%@’i?di ty (based on effects on the systemc
(a) odenfrinaeradiritaniive inpredicht whichds/pect stathe a pharerscewivally acceptable salt

provj des.a pharnaceut| cal conbi nation conprising, in
or solyatsithergele obs salEaia PESUSH-5lta) one or more first active

(b) ot GBS e &Bonik Gk %éeal{e%t Fhidhal/afe a BoRORUTRGE tatﬂh@ﬁhe]gc)euﬁcauy

acceptabl e salt or “solvate thereof, or a solvate o
accersahitisalt eraolvate( thyreofh er asolvate®f sechonshliaend epdionaldy edi ent

O oA B LTRSS LSRG vy
acceptatflB st §@olvatAMereoR b @RGIvh dflictonglor nore third

active ingredient which is/are a glucocorticosteroid a
pHErermotindtioas pijthadevsptiebran beaised %Pf th@trvai@@n& Hapwipiory diseases
such ?1% %sglﬁtfii(a),l (X@%]é ﬁ%fg g%lrdogg%cag%e?als%%lg%hs gt%ﬁq'fpécﬁ]&g%ig%vegiitig t§§rcoid0sis

_ nment of respiratory
and i@iop AT uImonary fibrosis.

The pharmacologically active agents in accordance with the present invention include

statins like lovastatin, rosuvastatin (Crestor™, AstraZeneca), pravastatin (Pravachol™,
Bristol-Myers Squibb), simvastatin (Zocord™, Merck), itavastatin, cerivastatin, fluvastatin,
atorvastatin (Lipitorm, Pfizer) and mevastatin.

Suitable glucocorticosteroids include budesonide, fluticasone (e.g. as propionate
ester), mometasone (e.g. as furoate ester), beclomethasone (e.g. as 17-propionate or 17,21--
dipropionate esters), ciclesonide, loteprednol (as e.g. etabonate), etiprednol (as e.g.
dicloacetate), triamcinolone (e.g. as acetonide), flunisolide, zoticasone, flumoxonide,
rofleponide, butixocort (e.g. as propionate ester), prednisolone, prednisone, tipredane, steroid
esters according to WO 2002/12265, WO 2002/12266 and WO 2002/88167 (I) e.g. 6a.,9a.-
difluoro-17a-[(2-furanylcarbonyl)oxy]-11B-hydroxy-16c-methyl-3-oxo-androsta-1,4-diene-
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such as asthma, COPD and fibrolytic diseases |ike
system c sclerosis, alveolitis, sarcoidosis and

WO cioepeas4bi ¢ pul nonary fibrosis. The pharnacol optTaBRop5/002413
active agents in accordance with the present invention
include statins |like |ovastatin, rosuvastatin
(Crestor(tm, AstraZeneca)s pravastatin

(Pravachol (tm, Bristol- M/ers Squi bb), sinvastatin
(Zocord(tnm), Merck), itavastatin, cerivastatin,

oL B oD Sk s AR P o

17a &éﬁ@éﬁ@kﬂ@m&éwtﬂ&@i%@élﬁ&@algotha&c B6i8 BL @S et @i yREd-furan-3S-yT)
nonet'asone (e.g furoate ester), becl onet hasone

ester 4nel. Gy, 9mshﬂﬂorm1d>b+}qdmg-1@m mm&17®1[@rmpﬁhahhﬁdh@gwlef53)

T CITE TN A
esters%%gcﬁﬁ%g%gﬁf)f}b9fsby Sldfgnrgot i casone, flunmoxoni de,

utix ort e.g. as propionate ester),
p Peﬁ‘é\ﬂasgi ta@ Bronpliciintos énelongiapting pregorsdt &itmtaﬂleelsmga@mg B2-
according to WD 2002/ 12265, WO _ 2002/ 12 % (P
agomg@gg/hggls@lmqtpt})l éb@notggl @yambg’qqqlu”BA@OOS chemically 1dentified as

e
amin§ethlyljanewettytiydchiesideR-@¥, R4 disb idemtified by Chemical Abstract Service
Regis?r&%@p@%é %g% gﬁ-p%fl ﬁ;ss]%éecg@]ﬁ% Bgtggt NG, 596 %52 dbgl%t 526,
carmcgelfoég b 29 @RF %‘b@‘lﬁ?’ffﬁ%-@ Hd¥daker6B] BfmaAde derivatives (III) e.g.

Iuo

3-(4- ﬂ6W(ﬂRO9Q*E3lﬁaﬂﬂﬁam¥109 -Hediyphethly2-hydoxyethez @nélOﬁleXyl]Oliy}

o B B0 e S AR 080 B ey drvative
Iv) & §tﬁ(@{%cﬂ@1@'—ﬁﬁyﬁﬁxﬁ§d[ YRAR3E-1- tHy&ir@debﬁh@l)bhdﬁ@l] ethyl} amino)-
Prefer t he bronc ilator is | ong- acti ng

hexylﬂm}égotryi)benze@muifamrmdb engiselessdny \M@ 209358167, @rylr@eﬂwe deceptor

agonl(s%ﬁlgﬁf Lﬂ%lﬂllq @gﬂ?@@{@i&’l gﬁ) 13;{) W}-(I? 5%55/91 gﬁ 5%@9? indole derivatives as

disclébed i woos 2084/D 32970 dihe e 12l [Anérs tife tahticholipbgivydompounds may be
1-met hyl et hyl ] - am no] et hyl ] - nonohydr ochl or i de,
ment[ornﬂql mratmglqlmdp oo yemide), i opinetfati gm@@% paigopium (e.g. as

I S Tt e e e

glyc??ﬁbﬂﬂm( @A aB Brdiﬂ.lﬂé’ﬁﬁreﬁﬁ&salate (@dnaabmnaty), ghomnidine Herdative
erivatives

such SO0 e ot SRSy sy st BI K P Y RERT | - 2.
blcy({;(%? ﬁﬁ)ﬂ Hé’tl}oﬁﬁh{?s) R c?lg%(wh 2003/0055080 and the like. Several of these

enzenesul f onam as disclosed in
com;ﬁﬁhﬁasf acﬁﬂdaﬁe adramisered il the fienm olha@ena«né@glwéb' achepiabde gsters salts,

solva§¢5) |h§r ZR) ?rawltl%&s o)f suc Jster St salt 1f an}; rﬂcgtfl éémlc m1xtures as
well as one or more opt1ca1 isomers of the above compounds are within the scope of the
invention.

Suitable physiologically acceptable salts include acid addition salts derived from
inorganic and organic acids, for example the chloride, bromide, sulphate, phosphate, maleate,
fumarate, citrate, tartrate, benzoate, 4-methoxybenzoate, 2- or 4-hydroxybenzoate, 4-
chlorobenzoate, p-toluenesulphonate, methanesulphonate, ascorbate, acetate, succinate,

lactate, glutarate, tricarballylate, hydroxynaphthalene-carboxylate (xinafoate) or oleate salts or
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hexyl ] oxy}butyl ) benzenesul f onam de as di sclosed in WD
2002/ 88167, aryl aniline receptor agonists as
waele®eiaesad in WO 2003/ 042164 and WO 2005/ 02555BCT/6B2005/002413
i ndol e derivatives as disclosed in WO 2004/ 032921 and
the |like. Anong the anticholinergic conpounds may be
mentioned ipratropium(e.g as bromde), tiotropium
(e.g. as bromide), oxitropium (e.g. as bronide),
tolterodine, solifenacin (e.g. as succinate),

i m daf in arj.f enaci j te dihvdrat
sotvagf RS TS Pl et R s PR RO ARyl famyrat diydrse o
salmeRra Xirt@ate.qui nucl i di ne derivative sucli

) o Frl by i Syt 5o e BB Besem
invenﬁﬁﬁhlﬁﬁ@%sﬁ@asgﬁnZQQ% b%@gﬂ%o T1RGréBRed hlBocor@itRicdid f@éents

ese conpounds coul mnistered rn the formof
includehaometesine Giroate] giclasmniqx, atoticasent, dhimoxeaidessterotst (Pasteroid (1),

O T [ e
pham&%l'g gﬁglfbb ?ﬁ% _rlén\g?g\ctfng?ﬁ 818t i§ SARRUASI (i Bat¥ thithahilidte

Sco e inventi ui tabl e physi ol ogically
derivaivee(Iiiibeazenabtl foniamtdeudieivatived (Bdchindi formagetol &gl as ifyerate

. framinorgani c apd qrgani c aci.ds of.. exanple th
iy ORGP Gaen BB B Ted f DRSO I R A fiphe e more
prefe%%{t@hﬁine%i& b8difs arb@olibpiuth, tdIRAFIRAS fhd the quinuclidine derivatives as

oxybenzoate, 2- or 4-hydroxybenzoate, 4-
stateddh U 2MBrH648@, p-t ol uenesul phonat e,

Fg‘é%agrlgﬁl’syuog)l% g?ﬁ?%ﬁgeﬁ?%g @gﬁ%ﬂl ?ﬁgt igtp?esef?[yf & ioﬂgtsﬁtin, one
bronchYdIAornaRAt Balcepaticasdony| ate (xinafoate) or ol eate
salts orsolvates thereof. The second active in J(ﬁl%lrderm

i Thppesferetromlfinatiams drcdrdoraiorapeittay rmgteroldemarate ate
romw%%?ﬁ@%&%@%¥&ﬁﬂ@%&@g%h¥$g% preferred pharnmacol ogically

ins Tor use 1 n accordance with the present
pravakiaieidriferbNubisgigte didsdwast at i n and atorvastatin. The

preferred gl ucocortjcosteroid agents include

simvastavptigaenier freaiele JipdEresoni de, zoticasone,
atorvid TP RRL A e/ ﬁ'@&%&(ﬂ trh atescgﬁ%&ht‘é, fokiastatih il &8 RIBEormoterol

propl onat e an esoni de, even nore preferred is
fumakittidih pdvatterosiestapinédie esoatcffameterod fimgraratgldilyydzate.i ve

| ong- acti ng b2-agoni st i al.met erol xinafoate, .
atorv R AR PR AP BHIF SUBeRr T gl AR A apiderformoterol
ﬁlma%&f]&i}j‘ daxes (1V) and fornoterol (e.g. as funmarate
I hydratej and even nore preferred is fornoterol

rosuviasiptn/atometishyel fraoae/ fommieyok famaraie dihydwiepréd

s G BH RS S TGP o G AR k] o o0 e and
The most preferred combinations are

rosuvastatin/formoterol fumarate dihydrate

atorvastatin/budesonide/formoterol fumarate dihydrate and

rosuvastatin/budesonide/formoterol fumarate dihydrate.
Other preferred combinations include:

Rosuvastatin / formoterol fumarate dihydrate / tiotropium bromide

Atorvastatin / formoterol fumarate dihydrate /tiotropium bromide

Atorvastatin /formoterol fumarate dihydrate /tolterodine

Rosuvastatin/tiotropium bromide
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stated in US 2003/ 005580. Preferably one active
i ngredient fromeach class is present, i.e. one

W@ @bioog43one bronchodil ator and one PCT/GB2005/002413
gl ucocorticosteroid. The preferred conbi nations
i nclude: atorvastatin/fornoterol fumarate di hydrate
rosuvastatin/fornoterol f rate di hydrate
pravastatin/fornoterol fumarate di hydrate
simvastatin/fornoterol fumarate di hydrate

at.orvast ati n/ budesoni de/ f ornot erol fumarate di hydrate,
Atowp%gtwgitf%?rﬁlbﬁc%@gom de/fornoterol fumarate di hydrate,

r aguMasicab it iak eltReanid & frovided & combinatien edraprising, in admixture
di hydrate, atorvastatin/fluticasone

or sepgraiplionat e/ sal net erol xi naf oat e,

t inici: ' . .
B s et
salt of soTedtatherddif vy drsatvate afisdch dsaliyjast atin/ f1 uti casone

ropi onat e/ f or not, [, f te.deh te. ..Th .
) o B SRl LTS ST SRR, EBffmacenticany
accep}maﬁto? sgfvﬁéé hatsr, 8t %’EM@&E 8F buthudrsa speichalryot er ol

umarat e di hydrate an
(©) oncelmﬁ IvaAS tha'?d avtibe tresohinde) Wbidiis/areal gltcnsartwpsiciidhyadr at e.
er preferr conbi nat | ihcl ude; tagin /
pharkse ey SppiAls SheraPRpin et ot Bisb iR oe
in theAhREMAIR A rledi RETERE B @ke fnlfBiradithedi dBtdipRtacory diseases.

/tiotropium brom de Atorvastatin /formpterol fumarate
diThedresnéion lsp pervadhsienebediobiseaiing g espgriogp figaase which

br om deAt orvast ati nf:ti.qt L ' ' S
com PRV AFORUAE AL LR PO RE PR AGFRLA 19 itbination
compeieiHg] insddAgxtutdoras@dparxielire or separately: (a) one or

nore first active ingredient(s | S/ are aoﬁ@tatin

whi ch
(a) ong PHBGHEEE RGEYS Igredicos prhigh 1a/ag%ﬂ Yty 2 pbyceatoly ateptable salt
or soR/rateEEhg'r%fvcﬁ'ta%oRfate%ﬁlﬂlcﬂ a%ﬁk t,

(b) one or more second active ingredient which is/are a bronchodilator, a pharmaceutically
acceptable salt or solvate thereof, or a solvate of such a salt; and optionally

(c) one or more third active ingredient which is/are a glucocorticosteroid, a pharmaceutically
acceptable salt or solvate thereof, or a solvate of such a salt.

The effective dose of the components will strongly depend on the particular compound
used and the mode of administration, as well as the weight and disease state of the individual
being treated. An orally administered dose of the statins will generally range from
about 0.01 mg to about 200 mg, preferably from 10 to 80 mg, more preferably from 5 to 40
mg; for inhalation a dose range of 0.001 mg to about 25 mg is preferred, even more preferably
is a dose from 0.1 to 25 mg.

The suitable daily dose of the long-acting B,-agonists is in the range of 1 pg to 100 mg
depending on potency of each compound e.g. for formoterol the daily dose is in the range of 1
to 100 g with the preferred dose of 3 to 48 pg (as fumarate dihydrate). The suitable daily
dose for the glucocorticosteroids is in the range of 50 pg to 2000 pg, where e.g. for
budesonide the daily dose is in the range of 50 pg to 1600 pug. The doses for inhalation of the

anticholinergic agents are from 1 microgram to 300 micrograms, preferably for ipratropium
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(b) one or nore second active ingredient(s) which
is/are a bronchodilator, a pharmaceutically acceptable
W@ adob/0es4350l vat e thereof, or a solvate of suchr@r/eabkios/002413
and optionally (c) one or nore third active
i ngredient(s) which is/are a glucocorticosteroid, a
phar maceutically acceptablg salt or solvate thereof,
or a solvate of such a salt. o in the manufacture of a
medi canment for use in the treatnment of respiratory

di seases. The jnventiop als r ovi t hod of

bromie LARPY” Pochiniet bney e ot it S idBErafl and for

iotrof S RipRk Rl ; pesttigal |y

tmro@%%@?ﬁ/@d%ueﬁﬁng%}qgg%%éﬁ@ ?E}f‘}‘%ﬁ ?é(;%npri s%:ng: in .
admitatilytiee Mblas eppratied secofdictivaéngredionirte tiei thisd aetive ingredient of
[ Ezgredi gf.t which is/are a statin, a pharnmaceutically

from 4 Qﬁfoa ‘¢ salt s or solvate thereof or a solvate of

S UG 1018 atio QP%Q}@@O&F&LCH@& RigRRIERR Eh e hiMBadtivg iReedait is
which 1s/are a bronchodil ator, a pharnmaceuti cal

prefembbyefperalll: £ 5stal2t 1 and motopaeisrabhefrewfl: 13} tod : boT%m@Yaéraﬁo of the
uch a.salt;  an tional | one. ar [ ' . .
secondapitvinery tfoie T S En el pBRpdttt Bt 130 o 16

The AolRPALBRE e de6d attins GRpéaEEt €0 Srlihir®hctBelivatdettie heaf preferably
or a solvate of such a salt. 0 The effective dose of

1:70 tohb4conponents will strongly depend on the particul ar

C ound us . . i ni st '
as the ke P%rﬁ? O&h g l%‘lgg telgig gﬁls}?é; %ﬂg*s&;r elh?aﬁg?g}iurcfﬁgle'%ééthﬂ’ o
separ@Rly) OWhee adiathistded wgethey tirdoinpoatrts exh bosieninisterdiens a single

statins will generall ange from about 0. 01, .0
eevsts ol generafy Taqee Trom ehout 00T i,
Alterﬁﬁt%teg %?l%%n%)glgéﬁﬁ%’cﬁleoeﬁ%ﬁﬂﬂi;ste?é?irsebéljaﬁl}@‘i.?.Qﬁhe@tf@@ﬁf% other e.g. the

rang to about 25 ng is preferred, even
statimmtBy pricfhertabrymSning canposents by mh@lation.oTRGting intervel for separate

suitable daily dosg of.the |long-acting b?2-agonists is ..
amiF T AT (o e 5L R A g b R SRy e fion t
admiﬁﬁﬁﬁti&?@@l‘é[‘ﬂoﬁsgpal{or formoterol the daily dose is in
the range of 1 to 100 ng with the preferred dose of 3

t oExt@nptes ¢fasspinatray diseassh Hiptiea e treaigdeacserdingfo dheyigvption include
dose for the gl ucocorticosterni is in.: i
s e 2L obSe SR SRE VR Y. Bl RAghenog s,
sarccg&*{béié( c?&ﬁ%ﬂr&ié, HibtiASus AAgRe@fondntitandons A6AiGis ad idibeathic
(0]

oses r inhalation of the anticholinergic agents are
pulnfonary fibragisr ogram t o 300 mi crograns, preferably for

0P 55 AL YR RO BRSE st

composition of the invention which comprises mixing

(a) one or more first active ingredient which is/are a statin, a pharmaceutically acceptable salt
or solvate thereof, or a solvate of such a salt;
(b) one or more second active ingredient which is/are bronchodilator, a pharmaceutically
acceptable salt or solvate thereof, or a solvate of such a salt; and optionally
(c) one or more third active ingredient which is/are a glucocorticosteroid, a pharmaceutically
acceptable salt or solvate thereof, or a solvate of such a salt;
with a pharmaceutically acceptable adjuvant, diluent or carrier.

The therapeutically active ingredients may be administered prophylactically as a

preventive treatment or during the course of a medical condition as a treatment of cure.
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tiotropium (Spiriva(tm, Boehringer Ingelheim the
dose is 1 to 50 ug. Suitably the nolar ratio of the

W@ ewoeneB4arti ve i ngredient to the third active PCT/GB2005/002413
ingredient of from1:2500 to 12:1. The nolar ratio of
the second active ingredient to the third active in.
redient is preferably fronb1:555 to 2:1 and nore
preferably from1:150 to 171. The nolar ratio of the
second active ingredient to the third active

ingredient is re preferably from1:133 to,1:6. The
ot g el Eorap R G R RGP BRI 55 2 S Tune
and/of Birfvely@&rtth Ve dkgif theedtmios stBénsDERbersadisy fldcrdflkhue aerosols and
1:4. The conponents of the invention can be
dry paweemionnelpidens; ar gateimicallyes.gi byeorat eeinsiationypn the form of tablets,
epar at el n_admni ster et . : t :
caps IR SREOS ptva R EL e TeE o Rl AR b R RPRER'R sotutions
or su§RAFeAY, bt by ssitatanasusadhiinegativardibyatdtalradgiiviematinn ia g form of
inhal ation. Alternatively the conponents can be
suppesiferips ot fepmg osywdermlly. "i . e. one after the other e.g.
R 8 B A DURARAOESRS ofor o
pharrasteiticdlyraatéptable addithessadijitenisragdfor oamidis: €b¢ compeedtdr ialpreferably

B L Bl e B e e S b
ac’civé1 E‘%eréiléﬁsc ﬁfetarrﬁégs%d?ﬁp(ﬂﬁﬂbﬂagof Rsd g LGugNti on i ncl ude

roni ¢ obstructive pul nonary di sease (COPD),
syWhendmsidtered séparately vaimintsirstionrsan deivirosiesnatog soutes. For

canpl GRS oo WSS EISLSOTETEL SIERIS, L i
AL 55 POBLRGESA 08 6 B RBAHIRB, S g msionorsa

formahitpi ksiedlanfox hetmplisajono e compmmes £ould be delivereed from a single
ingredient which is/are a statin, a pharnaceuti cal
chambey/etrige Subalse rgm aiya,efthrep s b oBHidges g \ppartge channels
such a salt; (b) one or nore second active ingredient
whi ch is/are bronchodilator, a pharmaceutically
BIORO(HSIALIDAEAIt or sol vate thereof, or a solvate of
such a salt; and optionally (c) one or nore third
active ingredient which is/are a glucocorticosteroid,

a RYaPaGBHd COPDYs a chronic disease, triggered by smoking in susceptible

individuals. It is characterised by various respiratory symptoms such as breathlessness,
productive cough and wheezing. These symptoms may increase sharply by acute
exacerbations at various intervals. Respiratory infections are important triggers for
exacerbations which can be life-threatening and have an important impact on quality of life. A
number of drugs have shown some preventive effect on the incidence of exacerbations, such
as inhaled corticosteroids (ICS), particularly in combination with long acting beta agonists
(LABA). Symbicort®, a fixed combination of budesonide and formoterol, has been approved
for treatment of COPD based on the effect of symptoms, quality of life, and prevention of
severe exacerbations. This effect includes the most strict definition of severe exacerbations:
Need for hospitalisation due to respiratory symptoms or need for a course of oral
corticosteroids.

In post-hoc analyses of clinical long-term trials of COPD it has been observed a

positive effect on FEV; decline in patients treated with statins. This effect was not seen with
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acceptable salt or solvate thereof, or a solvate of

such a salt; with a pharmaceutically acceptable
wa@eljoawenss7 di |l uent or carrier. The therapeuti cedT/%B2005/002413

active ingredients may be adm nistered

prophyl actically as a preventive treatnent or during

the course of a nedical condition as a treatnent of

cure. The pharmaceuti cal coﬁgosi tions naybe

adm nistered topically (e.g. to the |ung and/or

any ot H BB o RIS kR L8 ST GO G TR 2 Sties here was &
syner%%ﬁ@éff@& loPBRdesBhide Xﬁcie Fdfﬂéi?%'rJ)IYgive% £-Syabi®re. No effect on

mnistration int m of” tabl et's, capsul es,
exaceslyatiops by pletinieliss been desaribédesy, anticipbiedpie ewt suprise, we found that the

admnistration in the formof solutions g .
ottecIharnbRuicTn Byaliinl i dhllsadRun At onsressyoaipns coutd
be fufiB&iRten@didl Biystatiaki on in the form of suppositories or

foams or transdermally. The conposition used in the

invention optionally additionally conprises one or
pharmaceutically acceptable additives, diluents
ME’&E@?’& carriers. The conposition is preferably in the
formof a dry powder for inhalation, wherein the
Pak nietd-asalwids wiepdpfoamed et 2 oad-yyar aliticeldrinisgn edhdentesto severe

have a mass nedi an di ameter of |ess than é%rgn Wen
COPRgRetifng tevaisd widlphydesemge (Radmicerts ramaseroberipes {prgoterol +

alternative woutes. For exanpl e t.ne st aii -
onde iSSP Ba " B o gt ERETE B o 2y S8Mn D8 copcomitan
mediBficadThdinsidRh&Lbf s8v&e FRAJIEHakioNs, dbfnddtRalead fan, tredtrhdift lcourse of
as a powder, or aerosol fornulation or as a
oral gostieasteagid®vas dicteabingds or nebul i sation. The conpounds
coul d be delivereed froma single s chanber/cartridge
but also froma two or three chanbers/cartridges with
RESUPEES at e channel s. BI OLOG CAL DATA As stated above
COPD is a chronic disease, triggered by snoking in
susceptible O individuals. It is characterised by
vafy ' iYi t ination
B R B T leErorne o
of fot6keAasd biksphiye [Bynadedre®) examembas thensormcomponents(budesonide

intervals. Respiratory infectiqgns are_inportant )
and fopmeigey sespaps estnensiBist japh & agmirther amplifigd 1f the patients received

vesshEAES L0 A RUE A BRI oSG Bt ecivin
SymPbiceM Enjluy/Ratasf @Bg)eﬂ?eatr,h@rﬂemdrﬂﬁfgw 59 rexatier bathi phreebo group.
such 5 as inhaled corticosteroids (ICS), particularly
in conbination with | ong acting beta agonists

Table 1. Effect on severe COPD exacerbations by different treatments.

(Number of treated patients)

Treatment Incidence of exacerbations per year
EXCLUDING STATINS PLUS STATINS
Placebo 1.1 (n=380) 0.6 (n=8)
Budesonide 0.9 (n=379) 0.7 (n=8)
Formoterol 1.0 (n=388) 0.4 (n=9)




10

15

20

25

30

(LABA). Symbicort(r), a fixed conbination of
budesoni de and fornoterol, has been approved for

wao e@avosest of COPD based on the effect of synpe@N&EB2005/002413
quality of life, and prevention of severe
exacerbations. This effect includes the nost strict
definition of severe exacerhations: Need for
hospitalisation due to respiratory synptons or need
for a course of oral o corticosteroids. In post-hoc

ana cHteal— ternrt €coPb—1+t—has
Budeﬁomdé(/f%%sé)?e\%ld a gzﬁr{_iﬁg)geffect ‘Glli—E@l &ecl ine in

patients treated with statins. This effect was not
seen withany other treatment including ICS. Regarding .
exﬂm%mvp@ffsctdzéfal qeetbinetionloffemotdielrandpadespnide (Symbicort®)

stlc effec bude formot.er ol i ven
treat UMD Hsfeenfa s RGO P Be P sl B S 1 Serp it of
formB@?ol REEBudiRSHHE PBENNE A anAisRBhE Save tRe RiesSMEREAR S (BPD
found that the effect of the conbination of fornotero

exacerhatidng desespadingSprafi2chreductinn ex Heglisabo grasipcoul d be
furth t ted A
neuflbe 12‘{5%{#?9 ielghb&}ggﬁ %%{ H@ﬁé"?ﬁ@ﬁ?‘?% &-year clinical

trials in noderate to severe COPD. Patients treated
wi th budesonide (Pulmcort(r)), formoterol (Oxis(r)),
ple rhralationhn iy pewvdker ( Synbi cort (r)) or Pl acebo were

analysed with and without statins as concom tant

medi cati on. The incidence of severe exacerbations,

Ingrediednitned as need for a treatnent Pepdssse of oral
corticosteroids, was determ ned. RESULTS The result of
the analysis is shown in Table 1. The positive effect

G ' f or ot | and budesoni de

an%%gh@?%ér (?%?ﬁkﬁgagient Cglfﬁg nonoconponent s

Buddsbridesoni de and fornoterol resp.jpoiug denonstrated and
was further anplified if the patients received

Rosuvegiatitrent wi th statins. The | owdstgi nci dence of
exacerbations was seen in patients receiving Synbicort
(r) plus statins, 0.3 per year, corresponding a 75%

Exam@iixt [@lihl¥torn h¥dpérRaciose g%ga% Table 1. Effect on
severe COPD exacerbations by different treatnents.
(Nunmber of treated patients)The positive effect of a

{ nation of fornmoterol and b i de

hu¥§€§p icort(r)) treatnment on exaggf %%ions in COPD was

potentiated by statins, and the conbination of

—

Formoterol (as fumarate dihydrate) 4.5 ug

Budesonide 160 pg
Rosuvastatin 1l mg

HFA 227 50 pl

Example 3 — Inhalation — Dryv powder

Ingredients Per dose

Formoterol (as fumarate dihdyrate) 4.5 ug
Budesonide 160 pg



10

15

20

25

fornoterol and budesonide (Synmbicort(r)) and statins
gave the | owest incidence of COPD exacerbati ons,

w@oroseeasndi ng to a 82 % reduction vs the pl acRODGB2005/002413

group. The invention is illustrated by the follow ng
exanpl es Exanple 1 - Inhalation - Dry powder
I ngredi ents Per dose Forrmiigrol (as funarate
di hydrate) 4.5 ng Budesoni 160 ng Rosuvastatin 1ng
Exanple 2 - Inhalation - Metered dose inhaler
I ngr edi ents Per dose Fornoterol (as fumarate
Rosuygsfalidy at e) 4.5 ng Budesoni de 166"1’?{; Rosuvastatin 1ng
LactdsEA 227 50 m Exanple 3 - hﬁt@i,aj 5010 or 2 gpowder
I'ngredi ents Per dose Fornoterol (as fumarate
di hdyrate) 4.5 ng Budesoni de 160 ngRosuvastatin 1ny
Lact.o u 0 2,.5 .10 0or 20 ng Exanple 4 -
Exa“.“?iﬁé:‘zﬁ‘i‘ f?t'ﬂné.érMWWW Aerosol formul ation
I ngredi ents Per dose/tablet Fornoterol (as fumarate
di hydrate) 4.5 ng Budesonide 160 ng A tabl et
Aerosad fopudatiasn Rosuvastatin 10 ny

Ingredients Per dose/tablet

Formoterol (as fumarate dihydrate) 4.5 ug
Budesonide 160 pg

A tablet formulation

Rosuvastatin 10 mg

Example 5 — Inhalation/oral administration

Aerosol formulation

Ingredients Per dose/tablet

Formoterol (as fumarate dihydrate) 4.5 ug
Budesonide 160 ug

A tablet formulation

Rosuvastatin 20 mg
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Exanple 5 - Inhal ation/oral adm nistration Aeroso
formul ati on Ingredi ents Per dose/tablet Fornoterol (as
wo eovarned4e7 di hydrate) 4.5 ug Budesoni de 160 ug PCT/@BR@5/002413
formul ati on Rosuvastatin 20 ngCLAIMS 1. A
phar maceuti cal conbi nation conprising, in adm xture or
separately: (a) one or nnrﬁ3first active ingredients
which is/are a statin, armaceutically acceptabl e
salt or solvate thereof, or a solvate of such a salt,
(b) one or nore second active ingredient which is/are
a brochodilator, a pharmaceutically acceptable salt or
CLAB¥Akvate thereof, or a solvate of such a salt; and
—optionally (c) one or nore third active ingredient
whi ch is/are a glucocorticosteroid, a pharnaceutically
accept al I | v r
R U e e e e S
(2) onbhemeirs ffr;h acﬁ*tféif(rlgfbﬁ’ﬁehts wiieli &/meh etahﬂﬁa ﬁhm&:maaﬂl}aztuceptable salt

rosuvastatin, pr avastcitl n, sinvastatin, itavastatin,
or solyateitheseln ey %SOIY*I‘tEOg@% t9 ﬁarI atorvastatin and nevast at in
(b) otz or'm&R P R Qle gfé?ﬁéi‘l't %10@195/&116@ BrodhotigloB) arbﬂaﬁﬁaceutlcally

statin i s rosuvast at i mbi nati on according to
acceptatdt saltlonsobratd theteh osaabllvate|0£ smhcar sadis bzt opticBall A

conbi natj.on accor di one of clai 1Lto .
(9) O RITRITR UL G ARAERIER "?faaté fae & pliegcort ?OQ%%OIQC%P%WCG“UC*‘“Y
acceﬂ%go*l@%mx%lva@e thfreb PP REvhRDI 36HOL hiithg t 0 any one of

claims 1 to 5 wheréin the |ong-acting b2- agoni st (s)

is/are selected fromsal neterol, fornoterol,

T
lovas%tﬂ]y Hsu@i{& Rydtdtm, SROABNER, QeRkhgsti] eerl‘iaBtahR" ﬂllRfa)sﬂatm
{[ 6- ({(2 ) - 2-[ 3- (fornyl am no) - 4- hydr oxyphenyl ] - 2-
atow#dmm%ybmhws}aélm no) hexyl ] oxy}-butyl)-benzenesul f onani d
e or 3-(4-{[6-({(2R) - 2-hydroxy- 2-

3. A combination according to claim 1 wherein the statin is rosuvastatin
4. A combination according to claim 1 wherein the statin is atorvastatin
5. A combination according to any one of claims 1 to 4 wherein the bronchodilator(s)

is/are a long-acting [B;-agonist.

6. A combination according to any one of claims 1 to 5 wherein the long-acting 3>~
agonist(s) is/are selected from salmeterol, formoterol, bambuterol, 2(1H)-Quinolone, 8-
hydroxy-5-[1-hydroxy-2-[[2-(4-methoxy-phenyl)-1-methylethyl]-amino]ethyl]-
monohydrochloride, [R-(R*,R*)], 3-(4-{[6-({(2R)-2-[3-(formylamino)-4-hydroxyphenyl]-2-
hydroxyethyl} amino)hexyl]oxy}-butyl)-benzenesulfonamide or 3-(4-{[6-({(2R)-2-hydroxy-2-
[4-hydroxy-3-(hydroxy-methyl)phenyl]ethyl} amino)-hexylJoxy} butyl)benzenesulfonamide

and pharmaceutically acceptable salts or solvates thereof, or a solvates of salts.
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[ 4- hydr oxy- 3- (hydr oxy- et hyl ) phenyl ] et hyl } am no) - hexyl
] oxy} but yl ) benzenesul f onam de and pharnaceutical ly
w@eweposabt e salts or sol vates thereof, or a soP@UEGB2006/002413
salts.7. A conbination according to any one of clains
1 to 6 wherein the long-acting b2- agonist is
fornoterol or a pharmaceut 'L?al |y acceptable salt or
solvate thereof, or a solvate of such a salt. 8. A
conbi nation according to any one of clainms 1 to 7
wherein the | ong acting gonist is for
7. f dneamal léatt%’r%ﬁé]?’ r@togmmn%%% 11‘&5 whersing ﬁgﬂﬂtg&caﬂ% Ba-
agoniffs frlofolor CorirAEEBLAY SEerRRRPEIOT coRlaR ol O #58tvate of
such asatept abl e salt or solvate thereof, or a solvate of 0O
such a salt. 10. A conbination according to any one of
claims 1 to 4 in which the anticholinergic agent(s)
8. | S @ ﬁ%(ﬁf&c%grdfngéf@ dng ofit Bfabh'ﬂ@ { & BwhERidthe Brig&kting B,-
tiotropium de oxitropium (e.g. as
agonibirie forge)erol funieestodelneiratsol i f enacin (e.g. as
succi nate), imdafenacin, darifenacin, s fesoterodine,
gl ycopyrronium (e.g. as bromi de), nepensolate (e.g. as
; ' e bronchodilator(s) is/are an
9. A @%@Q@hfgggwb afly e@clgglgny%uy Vggfﬁ?ﬁt}}y)_ ®)
antlcliol(niergm @gmwmh)lacemleb'mcg@t@y@ pad{ orEobvay] thetegher a solvate of
h qg1de and pharmaceutically acceptable salts thereof,
Such gfaly solvates of salts. Q1 L A conbination according
to claim10 in which the anticholinergic agent is

tiotropiumbromde. 12. A conbination accordi ngnt,o any
10. Aorpentgfatisingcperdingtte any pne ofglaimst e 4 in which the anticholinergic agent(s)

is/ aregs[?gegg gi:ﬁgdxlé %por?uitr%élﬁrgcaj(é asI b§j01% ‘;‘@gﬁ)ghﬁg (4{)% %]g‘bromll%le) ) g)ﬁléroplum

(e.g. 64 BloaHE)] ﬂ)ﬁerddﬂie?&ﬂﬁ‘dﬁ@in (efgt amwdmaﬂe) itniid adiermicimo Harifenacin,

fluni solide, zoticasone, quanonldEl {oflegon|3%
fesotprgelingoplypapyrionih ($|% REOMigel BPERELS (6528 grgpgde), quinuclidine

denv%%egﬂl g%ﬁg@ @ydrgrznef%b((ﬁ%ﬁéﬂ LA ERL PR3- ?Héﬁdxypropyl) 1- %zoma-

0XO0-andr oSt a- 4- di ene-
bicydté[2202 betahebmatide Sd ﬂ)hmnaxmatlbqlly ags¢pable salts thereoi, or a solvates of
6a, 9a-di fluoro-11 b-hydroxy-16a-nethyl - 3- oxo-17a-
Salsproplonyloxy androsta-|, 4-di ene-17 b-carbothioic acid
S- (2- oxo-t et rahydro- fur an- 3S-yl) ester and
6a, 9a-di fl uoro- 11b-hydroxy-
11. Al&anbmtﬂmd actFalifig #-olemh in which the anticholinergic agent is tiotropium
3-thi azol e-5- car bonyl ) oxy]
broml@3oxo androst a- 1, 4-di ene-17 b-carbot hi oi ¢ acid
S-fl uor onet hyl ester, and pharmaceutically

12. A combination according to any one of claims 1 to 4 in which the
glucocorticosteroid(s) is/are selected from budesonide, fluticasone, mometasone,
beclomethasone, ciclesonide, loteprednol, etiprednol, triamcinolone, flunisolide, zoticasone,
flumoxonide, rofleponide, butixocort, prednisolone, prednisone, tipredane, 6a,9a-difluoro-
17a-[(2-furanylcarbonyl)oxy]-11B-hydroxy-160-methyl-3-oxo-androsta-1,4-diene-17f3-
carbothioic acid S-fluoromethyl ester, 6a.,9a-difluoro-11p-hydroxy-16c-methyl-3-0xo0-170c-
propionyloxy-androsta-1,4-diene-17p-carbothioic acid S-(2-oxo-tetrahydro-furan-3S-yl) ester
and 60.,9a-difluoro-11B-hydroxy-16o-methyl-17a-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-
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acceptable salts thereof. 13. A conbination accordi ng

to any one of clains 1 to 4 in which the
w@bweoesast i costeroid i s budesonide. 14. A conbP@EGBRIV5/002413

according to any one of clainms 1 to 13 for use in the

treatnment of respiratory di seases. 15. A conbination

according to any one of clakns 1 to 14 for use in the

treatment of COPD. 16. A ne§hod of treating a

respiratory di sease which conprises admnistering to

t he ti,ent. a rapeuti.cal.l ffectjv nmount .of a .
s-onqasPR bficns g annniof Al Sl iPelnlr 2 iy ooutcatl
accerit@ble 1R tRérePre first active ingredient which is/are a

statin, a pharmaceutically acceptable salt or solvate

thereof or a solvate of such a salt (b) one or nore

secand, act.i ve ingredi ent kch.isfare.a .. . .
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of respiratory diseases.

15. A combination according to any one of claims 1 to 14 for use in the treatment of
COPD.

16. A method of treating a respiratory disease which comprises administering to the
patient a therapeutically effective amount of a combination comprising, in admixture or
separately:

(a) one or more first active ingredient which is/are a statin, a pharmaceutically acceptable salt
or solvate thereof or a solvate of such a salt

(b) one or more second active ingredient which is/are a bronchodilator, a pharmaceutically
acceptable salt or solvate thereof, or a solvate of such a salt;

(c) one or more third active ingredient which is/are a glucocorticosteroid.

17. A method according to claim 16 wherein the disease is COPD.



