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present invention relates to pharmaceutical fornulations conprising a

bet abl ockgp.g1jofysg Mai ntenance dose |ower than 50 ng, in ag@EndEdiGisveth a

pharmaceutical |y acceptabl e adjuvant, diluent or carrier, as well as a

met hod of treatnent and use of the for null ations for the treatnent of

at heroscl erosis and related conditions. 1 0o BACKGROUND OF THﬁ I l\’rl'”IIlO\lk f
0

NVE

There is fﬁmmmmmmmm ed for new nedications to further rﬂm m’nlﬁlmﬂﬂ

at herocl e WME since this is one of the industri st
comon heal t h«psobl ens. is VarilQEWWﬁﬂVﬁﬁ?&ﬁ@ﬁ' S, such as ttseogr oup known
as bet abl ockers, are known to have a positive I nfluence on various

cardi ovascul ar di seases, whereas the effect upon atherosclerotic disease is
little known. Betabl ockers ha¥gieeoF STHOVWVWENTESNICe cardi ovascul ar events
and nortality in secondary (The Norwegi an Multicenter Study ~o group, N
Engl J Med, 304:80l-807, 1981; O sson et al., J AmColl Cardiol, 5:1428

1437, 1985; T- t ud u Lancet , . 353: 2001- 2007, .199 nd_primary
o ovent ver e TereRG e el laf o Brar e Gl Prdualin: Emdistrd R fotR LI
studi es behabhgikasie doskIRvel FRANBOIH L En Al tete-w itk b pB&{aE8dtichIng - Li ndqvi st

et al., Arteriosclerosis, 8:40-45, 1988) and stress-induced atherosclerosis

(Kapl an etacggptablepdjuyant gililent or cagriayp®s well as patethadd digatarenypnd use@itheyp i n
Cardi ol 3::59- ) ' Vi

anti - at herfglg% ggicg[%&l f(g:)?%@ft%eél{m%nftgg%@g{ogﬁgf:oklesrag,ﬁQ‘gllgtrﬁhlggrrl&pgmfhe effects of

statins on carotid artery intim-nedia thickness (I Ml have so far been

shown in humans The adm nistration of conbinations of (err), selective
bl ockels and |ipid-lowering drugs to so healthy volunteers in order to

observe the effects on fat @ﬁf@ nig;@ and the perception of
effort during exercise, vvaBsﬂglksc oﬂé@??g r.tﬁybgﬁ?%)ﬂPhar macol WO
01/977s1 PCT/ SE01/U1380 2 1997 vol 43, no 3 pages 291-300. The conbi nati ons
studi ed e 1) netoprolol (controlled release) and fluyastatin 2 .

met opr ol 3&*{6&%%%?@& egf &3k mAdicpdonsfy hrhee resiicathernbr o athsenshigrotic

-rel ease) afighafd, unastal Isbred b inal il whrid D H{RBL o BbE BSAth Rbli8mbezaf i brate.
The paper concluded that that these four conbinations each caused s

si gni fiscant reductions in fat netabolismincreased plasma amoni a

*concentraty,ons and raised,the,perception of exercise. Conbination 1 had
Uhe Teast it Shamigalicals, sucas e pioup kPun Suprrlipeiees Yo LOdHe fo be a
si gni fi cargositpetiffluenbe 6% Phddudi dagibiScidhif diSsa8ELC QheRRs Ble\ R ciMpoR respect to
conbination 3). to The effects of a conmbination of pravastatin and atenol ol
on hyper t eéfaroscleindc diyease nlitle knewn| Beiablecksas havistbsemplrawry ogeduced i n Scand.
J. Print . g 122-127 | usi ; t he
effect of a elzr)%s(@ Bﬁeavs%gﬁ%P d;ﬁ%ﬁ%lz %lg%célgda{ %@%oﬁn%ﬁ%fg}eéﬁtﬁlglt %&?ﬁé‘{l%}fl on of"
pr avasioat i gro@ &V Engle/ Med,304:360v7e198 1I; idlesh ¢t &l.,i M ICoHTardvl \iasd2sl-so a
feature of this stg(ﬁ%/ nd therefore the caoncl usions which can be drawn from
is this stifdy. 1% NEREEEStudy Geowp. fgicen3ap 8P 52807, J4P9 mdPrilpyhad been
treated wigk dngyastaiel a6 H1CU9.81, 9301199615509 988}, L Rftal G0V

medi cation i1 ncluding J31 adrenergic receptor blockers was reported in

Hyper t ensitembl@%ers\educt She3deptad: of ihet-ipdped (OsthaidiHidqviktatt al.subj ect to a Zo

nunber of lim.tations h S no. evidence for an attepuation of the

| ovast sat i’%ﬁt?b%ﬁ Hoséﬁﬂﬁ'ﬁ@ég’ﬁﬁg\@i ﬁ?ﬂ&geﬁﬁﬂgf‘f _ &bk}ea?%%;gsx%ﬁg gt ey dt'ion in
the safset VuRy-plid:6280044; Paskain dt AW eR+aMTCHES 18 9 1 UDRSN bhnditdet
commonl y used anti hypertensive agents. i's It was concluded in Presse Med
Vol ume 199@idepet f2sn anv-atgroseIgicxfliest phbata-biuskessf smilanio théeffgaty of) 1

adrenergi c,receptor hl ocker .atenol.ol, .was n im ni shed in .conbi nation with
ot avast at PHEGReBtord PRE b Faapey bR A R 55 P Pat B RBER o vas
nore favouualinge when pravastatin was conbined with the angi otensin
, converting enzyne inhibitor captopril rather than with atenol ol. WO

01/ 977s1 RGIL/ 0) r.ol for the. . f
nyper t ensi S SRR QAR SHLIRRER, B SISERLE thiciGR apl B LEAMIE R o
i ndi cafoe tHeakhy DEubSErs@h ot RYRY oBRSRINOEITERS OPT hRlabdBSmAaiAmbiiaNgveiegr ee of
efficacy. Westergren et al. in Current Therapeutic Research, 1994 vol. 55,
No. 2, 142, andébepérbeptiohef effertdivring 8Qerniye dossaligflosedtimBr.dl €lin Phainfiacof t he nost
commonly used daily dose of inmmedi ate-release netoprolol) in the formof a
controlled rel ease tablet to treat m |l d-to-noderate hypertension. They
report that this dose of netoprolol is well tolerated. However, Sanderson
et al. allege in the British Heart Journal, 1995, vol. 74, 502, that a | ow
dose of netoprolol of 6.25 ng adm nistered twice daily can be hazardous in
patients with severe heart failure. io Areview by Garnett in Anerical

T 1. 1 . ~ o -t A NN — A NN N o '



expl ores the specific drug interactions that have been docunented. is WO
98/ 02357 di scloses a carton for carrying pharmaceutically active substances
or conbi ?ﬁﬂg-thereof One such conbi nation nmentioned isct/bE1%R5 nation
of a beta bl ocker, such as netoprolol or isosorbidnononitrate, and a |ipid
| owering substance, such as fluvastatin, This application does not disclose
any data concerning the effects of such<a conbination. zo WO 991 11260

di scl oses a conbi nati on of atorvastatin and an anti hypertensive agent. No
data are disclosed in this application. WO 97138694 di scl oses a conbi nati on

of an HZ’G)I 74 §1&AuSS §%§gés3’9qyﬂ0mf%e ?3@%”?&?&&%@&% %ll)%?ﬁ%?rﬁrﬁl o with a

reduct a 1"bI t or corbi nat 1°C_acl in’co

drug sel egloaollEDmMcasé)ana eluQhstidey méwgﬁﬁolq&oﬂfdmdIraeégésiaxﬂgb&@ﬁamm pekers.
WO 01197751 4 PCTI SE01lI 01380 WO 00/ 38725 di scl oses conbi nati ons of an il eal

bi | e tranatoolp] (nomnhl releaseandd uvastges afd Htaawoldl ypemabfelahselgnidncl udi ng
anti hypertensive drugs for exan£| e beta bl ockers. No data are presented.

SUMVARY Cﬁezﬁﬁﬁrth@ﬁ'ﬂaﬁﬂ cppelugeddiahthay WWBW’F‘%‘P@H% epgh fﬂ\lé‘l" ceuti cal

f I d 0
o, " pert i SEmFRIBEAR s B AL BALRGE indhsfy BRI, ERANGR, ARREyARE Al %01 *25
- 47 ny, fanseadﬂa gsérué;mowotflax@rc@@amﬁfb%sﬂdoﬁqb h¥d BEA8RE Me?se'e?fe@md{\ﬂﬁé‘e

diluent or carrier, 'as well as a nmethod of "treatnment and use of

formul ati f:nmuianmntdlnféeren@atzmhbuglﬁ tabhesgadicanofter il explaininpghedi et - i nduced
and stress-induced atherosclerosis, coronary atherosclerosis, carotid

pl aque, h§isErensas plssrved;vakheiesrecktn ‘qu@mtl@t%o cardi ovascul ar deat h,

angi na pectoris, intermttent claudification, and nycardial infarction. is
DETAI LED DESCRI PTION OF THE I NVENTION It has surprisingly been found that a

| ow dose 9he aftbas aPi @@rh@ihamﬁﬁ&%hadstam%awn@mbn ?ﬁerﬁe%@www the rate of
increase of carotid IMI in clinically healthy synptomfree subjects with a

caroti d phymueholesrclemicsmtientdiveat espoaetl avBeaald! E Peiint HesltloGamtl9e9 osd| er osi s
devel opnment. In _one aspect, the ﬁr esent invention relates to a

phar maceut 7 d2¢- 124 Hhs conelysion srasthatithgyefifect 8t penelpl waseat infiueacesbniienance

. dose int adm. xture w |caI
accept abl ggna j%l%g%an mlnééﬁtﬁ%nn flgrgve{(:Sgartlrn |aéltd Ve dos We¥8 ﬂgn@getlgé B8

pref erabl yak aMBnh fediaR o?ChiSBudRAAd PRsdfoR 18E 86 RPhYordSviIBh cdrbd IBWRITREE nt

- application, the term "betabl ocker” refers to any pharnmaceutical agent so

that as pstnsstutﬂyalteswphlaamcol ogi cal action bl ocks beta-one-receptors.

Furthernore, in the present application, the term "betabl ocker” includes
chem cal nodifications of betabl ockers such as esters, stereoisoners,

prodrugs, AapdeBkalalysiet p MRS R0 BEtHebf tRhted with lovastatin and who were
also receiving antihypertensive medication including [, adrenergic receptor blockers
was reported in Hypertension,1992,Vol.19,3 242. The paper concluded that, subject to a
20  number of limitations, there was no evidence for an attenuation of the lovastsatin-
induced changes in lipids and lipoproteins or an alteration in the safety profile of
lovastatin when administered concurrently with commonly used antihypertensive

agents,

25 It was concluded in Presse Med Volume 1996, vol 25, n0.40, 2013-2016 that the effect
of the B, adrenergic receptor blocker atenolol was not diminished in combination with
pravastatin. However, the effect of prévastatin on lipid metabolism was more favourable
when pravastatin was combined with the angiotensin converting enzyme inhibitor

captopril rather than with atenolol.



WO 01/97751 S PCT/ SEO1 /01380 inactive, and pharmaceutically acceptable
salts or solvates of any of these, or solvates of such salts. The phrase
"in a maiwyd enenge dose lower than SO ng" in the present appliealdiy refers
to the highest dose of any betabl ocker that bl ocks beta-one receptors to a
simlar extent as 47 ng of netoprolol succinate. The degree of

bet a- one-receptor bl ockade is defined as$ the reduction in exercise induced
heart rate increase over 24 hours. io The betabl ockers referred to in this
application include but are not limted to the conpounds selected fromthe

I
ot enol of | CharieRe SmAGEBI Shche BabieRrS) BieerBRR3EHE B Fisdis Hisitet
bucunol ol yepbHéetbat Blese RBbHE ﬁidﬁﬂatebtﬁﬂﬂ thé Q40bs IOWPH@S@QQf RbiopRitbiafasaol ol
carazol ol , carteol ol, carvedilol, ~s celiprolol, cetanolol, cloranol oI

di | eval ol yargmgmbgmb of efftanpl We,stekgbmbadloﬂn Cdumarmmhampajuc Rmpambl,o]l%kt
nmet i pranol oI nmet opr al ol nadol ol , nadoxol ol , nebi val ol ,

ni pradi | o¥ol: &ﬁ%@roll“gl’ desﬁé‘%ﬁl"dsél‘)faép Fi‘é&)‘li‘%ﬂe of me&mr@hob(halfmféh@mﬁaq ol ,

propr anol I tat I|s | al | ol ,
toli pr%l 0 m@géﬁ %enoW%l&% ﬁdﬂ%}eglr“ ik e@ﬁ%?’f PR L.) H'E?néa ?ﬁ%%gﬂhggal ly
accept abl RiGad 251 ko BOL Y ER-+RREGR hypBlteRfrS OF rPﬂchaﬁ‘H?smo%@bF s. In the
present invention the betablocker is’suitably ne op ol ol or atenolol , and

st er eoi sometoprdlbleis ecd] tokrate hHowaesr b andatsby caglc alpdgalih éhesBilitish Hieartsol vat es
thereof, or sqlvates of such salts. Particularly, the betabl ocker is
met opr ol of ousRAlcI 998t ¥ol( - 3'5(920@@’651 l(WV ﬁ@se@@n@t%@‘)ieﬁ? 25 mg wlspigistsred WYiee at e or
met opr ol o n.anot her di ment of this aspect of the
i nvent i ond [yhce @gthgﬁ?rgglg et Pa d%SSY?{F% ?’r?gb@’ﬁear maceutical |y acceptabl e
sal t t,(hereof, or a solvate of such a salt. Metoprolol may be in the form of
nmet opr ol ol succi nate, netoprolol fumarate, or so netoprolol tartrate. WO
01/977S1 RG?WBEO)Jy/(Daxﬁ&@uﬁAﬁwxcmll Joninahbf Heath-Systerh Phaimbazology, 1995f eslul at ed
into a phar maceutical fornulation for oral, intravenous, subcutaneous,
tracheal , SbrigAtificasribes kg Hf?fﬁé’élawlﬂlﬁfmcrﬁ%falﬁ? of Hﬁ’&ﬁé&é"r FRANCtasR BiRItOTS A8k A |
. parentera ad stnati har maceut i cal

formul ati !(J‘)xrﬁ"l(;:rggﬁ%?sﬁg&ﬁﬁ nﬁxﬂ c(gm%gﬂaphav&})ﬁ]e&ga ‘? a pharmaceutically
accept abl e adjuvant, diluent or carrier. The total anount of active
<ingredient suitably is in the range of fromabout 0.1 % (ww to about 95 %
(W w) 10f WHRIBORMI distloses asamrtpaMchahtyhrg habméeenticAly Sdigesubstaaneh or
particul ar from1l %to 25 % ( . 10 I'n anot her aspect .the_ present
i nvent i onCﬁlath&g@ fﬁ‘#apﬁﬁé%‘ih‘?%%trm?t&nrm?f&tqnsﬁ lscraﬁﬁ?mEsnﬁtjoraofbaeb%tbl ocker in

a mai nten f ShLEk nt such
as an HI\/G?%O% gﬁg?arg%atgﬁl%flf}l%? Eg or 9%%@%%k AE’ fgﬁﬁghﬁ%ﬁgg may be a
statin seqiratagdubiamin Thisvappliddtion doeShbdSsdIcel Ay datalbéasdrainigthe dffetyast at i n,

| ovastatin, mevastatin, nicostatin, nivastatin, pravastatin and sinvastatin
or a pharwb@tﬂombarlﬂtswnaccept abl e sal t, especi aI |y sodiumor calcium or a
sol vate thereof, or a solvate of such a salt. An exanple of such a statin
is a ¢bnpound with the chenical nane

(B)-7[4-( pyrim
di n-5-yl f?%é&%/%‘)i@%ﬂé&%%’lh%e rogﬁﬁgpt o-ef%gjl[rg%gigl da(nggdtrrllgixlmt? em CI u sodi um
zo salts {ala seldisdebed in fhis apdiaaidtat ent Application, Publ | catl on No.

EP- A- 0521471, and in Bioorganic and Medicinal Chem stry, (1997), 5(2),
437-444). The preferred beta

WO 97/38694 discloses a combination of an HMG-CoA reductase (3-hydroxy-3-
25 methylglutaryl coenzyme A reductase) inhibitor in combination with folic acid in
combination with a drug selected from a range of other types of drug including beta

blockers.



bl ockers and the preferred doses of these beta bl ockers are as defined
above. In the present patent application, the term"chol esterol -l owering
agent" i ped Wessgs chem cal nodifications of the HVG CoA pefu§iansso

i nhibitors such as esters, stereoisoners, prodrugs and netabolites) whether
active or inactive. For the chol esterol |l owering agent, any dose used in
clinical practice may be used in the foll}rml ations of the present invention.
so The nolar ratio between the betabl ocker and the chol esterol -1 oweri ng
agent may be in the range of from about 1000:1 to 1:1000. The nolar ratio

bet ween t e lpeghh 9 aElos @M mbindkidi 8L Aif L3 %il?ﬁlﬂs?’éﬁjiﬂ-ﬂgag%%néoagﬂaﬁg% of 200

chol esterol -1 owering agent li1es suitably 1n the range
and parti ctheatypys &ff droy ZEhddid®adtityPertdmivehrugy fopaxatple betatblddiers. No data
pharmaceutical fornulations of the present invention the active ingredients
may be ni f&@Pre§eatsdsol i d, powdered ingredients, such as |actose, saccharose,
sorbitol, mannitol, starch, anylopectin, cellul ose derivatives, gelatin, or
anot her suitabl e ingredient i .Sknt.egrating agents and

| ubricating agents such as W&&Eﬁéﬁéﬁ‘ég@@@. um st earate, sodium
stearyl fumarate and pol yet hyl ene gl ycol waxes. The m xture may then be
processed into granules or pressed into tablets. io The active ingredients
may be sephe atestnt ipveattpx eelated tolphabmwacstical foromulaticmis vemipniging dibetabiqockbref or e

i xed i nt f lation. Th ive | di.ent l.sq be_mi xed with
cach ot hefh & BRMSTUNTLIRG 10w SanapY e RFRORUGE 1S aTsr i aniBaTEE o f or m
for mul at i egpecinBy H0fte rigleattizie. LARSUINSHINTRMIORIR hOBATRL Wi dally GogpHbes

containing the active ingredient of the invention, vegetable oil, fat, or
ot her '&uj adiByantydikical o qaEersastwelles amethed od preaiment andupse of hadormalagans ul es
may cont aj f J J: P - 1.Ne: |l es may al so
contain t (g tg%??#lggﬁtnograé%?ééﬁre?%@%ﬁcgg%g ﬁla?tt F‘gdri%g?/\n %chstsdoe%g‘%gg%r ered
i ngr edi enhtheRBclstslz, aﬁohzagtaﬂfeﬁosc&md:lamﬁ&plagoé,biyq)eﬂtenslmr,laiababs potato
starch, corn, starch, anylopectin, cellulose derivatives or_ gelatine. Dosage
units for Mediis strakmicaidiavaseulaenidy apginppesiiise itgrmitierd claydificaion.gnd
. supposi t orj I :ontain the active substance m xed with a neutral fat
base; (il ;dy?%d lherﬁﬁgﬁ%&of a ~s gelatine rectal capsule which contains the
activassubstance in a mxture with a vegetable oil, paraffin oil or other
suitable vehicle for gelatine rectal capsules; (iii) in the formof a
ready- nade enema; or (iv) in the formof a dry mcro enema fornmulation to
be reconstituted i n apsiARRIEDESCREPTION $SF PHEANVENRGR ni stration. so
Li quid preparations nmay be prepared in the formof syrups or suspensions,
e.g. solutions or suspensions containing the active ingredients and the

r emai nder ,gonsi st.i.n far .ex | e,, of ., sugar.or,sugar_al cohols. an m xture
o ot hanof® Iev@risiighy iedh TRy G108 skt S0 pRDUER, o GG wlisiof 0

gl ycoly andarPeyet el iR ot of Edrote IMTed clifiieaily hedydyRipeRafati ons nay
contain coloring agents, flavoring agents, preservatives, saccharine and
car boxymesHij¢cte with gl cgrasidqlaguehwhichilsolkiadicags afvierable ¢fifeptpd apeegsalestsisons may
al so be Py %ﬁ%nitn the formof a dry powder to be reconstituted with a

sui tabl e solvent prior to use. Solutions for parenteral adm nistration may
be prepared as a solution of a fornulation of the invention in a

phar maceuti cal |y acceptabl e solvent. These sol utions. may al so contain
stabi i zi irgc’%ﬁp%ﬁa @ﬁﬂ)&%se?}ﬂ@w%tr?la@g Lo, BhEPRgR R o Xlaaew%l?lp%%a%u ons

for pag en%%@t%blogﬁé}jiﬂ hShaiRdhARe %%ﬁ o tﬁ@fz{vﬁge Bf epaedy A ArdkirdWRRar ation to

be reconstituted ~o with a suitable so nt before use. The dose of the

conpound pharbacadivaly s¢oeeptablewidjuvade dédneht @n cirnier. (T elosmof thedietahlocker,is t he
preferably lower than 30 mg, and most preferably 25 mg.

In the present application, the term “betablocker” refers to any pharmaceutical agent
30  that as part of its pharmacological action blocks beta-one-receptors. Furthermore, in the
present application, the term “betablocker” includes chemical modifications of

betablockers such as esters, stereoisomers, prodrugs, and metabolites, whether active or



age, weight and sex of the patient and may be determ ned by a physician.
The dosage will particularly be in the range of fromO0.0l ng/kg to 10

ng/ kg, bwyobhheskptal daily dose is will not exceed 50 ny. pdvedigializgnd
pharmaceutical use Al so provided according to the present invention is the
use of a pharmaceutical fornulation, copprising a betabl ocker, in a

mai nt enance dose | ower than 50 ng, Zo particularly |ower than 30ng and
preferably in the range of 25 - 47 ng and particularly a dose of 25ng, in
adm xture with a pharnmaceutically acceptabl e adjuvant, diluent or carrier,
in nmedi calnagtivg apyphammagriticrléyireepipblegrltygiesal vatesnd apY O tpsator golypigs of
therapeuté% trgat ment of atherosclerosis; the use of such a fornulation in
t he manuf acpure of nmedi caments for use in the prophylactic or therapeutic
treatnment of atherosclerosis, and is nmethods of nedical treatnent or

prophyl axi s conprising the adm nistration of a therapeutically effective

amount  of The PRIAM[ID & RaHnteprnCcREPrR omeR dandOses” e prepent 2PRidPRIRES above,

to a pati r ry term
e ol gy Bl doReol i Rt ModURRAPbiob Sk Pon Pl a AR B R ol 1S

di agnostlﬂs@mctolﬂerean&utoﬂmdcﬁgtmns carried out in vivo or ex vivo on

humans or ot her mamal s. WO 01/977s1 PCT/ SE01/01380 9 The formul ati ons of

the invention are expected to be useful in prophylactic or t herapeutic

Lr oat rent Tl aahBSIORE] BRONcSoroPBb LA Sl indih B SuaE B kgl om of

susceptib cor onar R8s eIogrosi S, or car ot|

f or mul at|mﬂacaatfhehheauernmm:tste@memétahcﬁu:stherm)re expect ed to be useful in

prophylactic or therapeutic treatnment of cardi ovascular conplications in

generéﬂ i ncluding, but not limted to atherosclerosis including

di et-| ndU@ﬁ@bastqoa&tee%mﬁqﬁ%@tﬁﬂmﬁ&t BICARE But SBTAI B¥ASEW @k death,

hyper tensi on, di abetes mellitus gl na pectoris, intermttent

cl audi f i cemporundsyadeciedifrain the gauptdonsistingef a;:dbutgloa@tpreno‘rvbemodﬂalbl

nvent 1 onaREoak SlepBIF e ol eabEioh REysPla)dnbrrro Rapfl o Byeie.

. associ at eghféfold), Edfﬁrawloﬁirﬁﬁélbp%uﬁfanéélBPrb%&?fh@t'bp%hﬁz@i@ﬂ/c%ecﬁ&%@rv&ﬁﬁﬁU' ar

accidents related to atherosclerotic disease and pl aque i ncludi ng but not

linmted teliprolokestampind tldiaaplol. wilavael, epanoial) indensgeli tatbvtelcdldewm@olol

- peri pher al ar IS di. seas f.unct i ther aspect
the pres eft? \na@é)k Wr?ﬂ% t@gg)péﬁﬁﬁﬂ%@ght“g‘i%hﬂ Py 4%9 Oé’trfeghva hprising a

bet abl ockgipridiloR oRprenbRN e 610 @irldoldlNgratioRBeprohethiol, pfbprd@ldlsoddlsl, Xt ur e

wi th a pharmaceutjcally acceptabl e adjuvant, diluent or carrier for use in

the zo maftimatolfrléinder, trtatelol.ciiselel, tﬂé?lohé‘éhl?fﬁloﬂ rwad xieaplobndor preventi on
of conges{in t ]’(EE?F“": sceptible
patient. %ﬁrﬁg%@%ﬁg?&?g H{)dgq : uﬁEal I’s C(S’Fhlge{}{@‘rgg rsa&lsg&g{re tﬂ?tégt?t&fsgyng, and
nost pr ef srwediésyof36chgaltsOpt i onal |y the formul ati on contains a

chol esterol -1 oweri ng agent as descri bed above. zs A further aspect of the
present invention relates to kits of parts conprising: (i) a vessel

cont ai ni ng, e BrkaRiRFHBON 1tk &t&ﬁba&?m&%l?%&oﬂ)@m& attaﬁétoﬁoanmg preferabl y
in the range of 25 - 47 nmg, and (i1) a vesSel containing a

r educt asest¢nahispinesrthethof hnd gharmaceutically acceptable salts or solvates thereof or

(B)-7-14 quor en -2 t hyl t sulfony m n pyrim
di n-5-yl ]%“g f%gh% %Sd’t’w&‘?‘&ﬁ B%t’e‘é‘b%’n%jfdg H%H'g’“g?; SPCRRALE ‘)églﬁt‘tdo‘gﬂ
aCCGpEﬁb|BS$8001 162%,R86bptdlol t&adic P stopdidl iftikrag, Sol vate thereof, or a
solvate of such a salt VO UL/ 97761 10 PCT/ SE01101380 and i nstructions for
the sequential, separate or sinmultaneous adm nistration of the betabl ocker
and a H re r i . for.. whi .

S o o LA ARG M e BBt L b o

i nvent i onmewpailelsortagphaithscedtficsIBr dceesabip shls tHegeof (dr)a selvakasaack dishic.al

~ formul ation containing a betablocker in a nmaintenance dose in a mai ntenance
dose | oweMetapsplobmay e iptheriara pf peaprelnbsucainge. setoprolol fymagge. T adni xt ure
with g ph@é&ggf& thﬁ kld y acceptabl e adjuvant, diluent or carrier; and (ii) a

phar maceu or rru ation containing a chol est erol - | ower | ng agent in

adm xture io with a pharmaceutically acceptabl e adjuvant, diluent or

carrier;



wherein the betabl ocker and the chol esterol -1 owering agent are each
provided in a formthat is suitable for adm nistration in conjunction with
t he ot heryoRyesagm nistration in conjunction with", we inglydgolfdko
respective fornulations is conprising a betabl ocker and a

chol esterol -1 owering agent are adm ni stered, sinultaneously, separately or
sequentially, over the course of treatmdnt of the rel evant condition, which
condition may be acute or chronic. Particularly) the termincludes that the
two fornul ations are adm nistered (optionally repeatedly&méyfficiently

cl osel y i For cheicloset the betablocker is fayaméstédingd 2 pharmeceutisa ujstion &1t , t hat

is greater, ;over the course of ao the treat.-nment of. the rel evant .condition,
than 11 ool tgrnie e e oo bR A tn Sk el Gt B,
repeat edl yhuc@dl Oreral, iparenft@alaR S6ME VtRE nidde 0P bft@iniftaiticH! Phd SHhrmaMRticdlne same
course of treatnment. It nust, however, be enphasized that betabl ockers have
never beerdoudatig eantansibg bemblficker iapdmixthreawitle p phadneacenticallgfageeptable g. i n

pati ents SaHLufv%ﬂi%, ngg ram hr}e/iger- chol esterol emi a or hyperli poprotei nem a.
n

Det er ni’nat} AsMAEtHET 2 conbi nati on provi des a greater benefici al

effect in respect of, and over the course of treatnent of, a particular
condition, will _ depend upon the condition to be treated or prevented, but
may be achibeveidl ampountodagtivpyingredicnbsuitahlysikiin thedange effeomapbout Phiu®, (WWe term
"in conju j i R h one r« of. t ryrul ations 30
may be ad%ghil)és)@(g\réﬁea}a??é‘lﬁ?&c}ﬁg? yt‘lrlﬁ%é’a%@@ﬁ{%%??’osr %ttg,slagﬁ(%)f %rd at the sane

tinme as, agdrtioulslyrfadimdnwol % (e/wft her conponent. Wen used in this
context, the terns "adm ni stered sinultaneously” and "adm nistered at the
sanme ti®me as" include that individual WO O1/9771 11 PCT/S EO1 /01380

doses of r, 951% 0 i m ni st ered

W thin 4861%%5{)@911 %ﬁg& t54 %%rtg%oﬁéigéﬁk%%%ﬁﬁg igg %o: F%\%{uﬁzbtﬁgxarrpl eis

i nt ended toomiprisingtartatablodket in amamtmmayicd dosk tof ldse thma G godndt dhehotestemaient i on.
EXAMPLE A |l arqge scale clini | trial was designed to._in eiti%%;ethe ef f ect

of | ow dod&W RGN R ‘GPAdﬁd‘ici‘Péeb‘PtB s TheHM gafMr ver sus
- pl acebo arlﬁ'hiBltbﬂhﬁfBe EgtaﬁHtsglgE'@d PRAS MbRRsEHA) é&ﬁy%@atfﬂ? ﬁhb&tﬂﬁﬂﬂh@és%lﬁh[‘d
plaque. The

treatment in asynptonatic subjects wth a caroti study was a
r andomiszedovastatinl mebstaith, njizastatin,glivagtatimppraphstambodcsonvastdtinest,a si ngl e- cent er

-study. The_,stud opul at i consi st ed, of tomati ¢ _nen.and wonen, aged

29 to 70 yoarmacttcdlyatoeptihie SR eFpecily iR Sl RO YUV BRI Am 5096
of those WomaehérRuelakile Ahed¥mPRIGT shélVa §i86n 10 dodguRakitt the Shéthiedly on the
epi dem ol ogy of carotid artery di sease. 1548 subjects cane to the enrol nent

exani nat i dRMEVES{4-Gh8yojopbenyd)-bgsapeetivé-a+(msthylonsthylpwfaiybaamiaekni nat i on,
| ab t ‘ ) - di i | B- . th
fant - car SRR ETROIES S bR BES <ROR el TREG: HHbRATI8aRl, "2

carotig arsaks YdiseloskdihEuieiban ParanApplicutios APubdiastidroNd NEP-24-081y1401 pdnddal  wer e
invited tq take part. In all, 793 subjects were eligible for random zati on.
ALl parti diiparsesicondMedieinghGhamistry.di 3 Ned(2b i<t Thjnssfemse Peiai on
criteria Wes&eR SR i ' ' [ efl9Li s or stroke
within the %r gcedi 2gé/P%frfaerfe%méﬂ%ﬁhﬁege%@B%l%%sﬁrrgglg'ggjl?neiqnt ré)r{{'/enti on in the
right carotid artery, regular use of beta-blockers or statins, ?s blood

pressure above 160 systolic or Qaﬁn’m Hg .di astal.ic, .hyperchol esterol em a

(>8. 0 ol PEC Prepeh BAERL apBlFaione s P o oIS OWE RS BEe othGIU0ES | nsul i

t reat n@nt ,chamskal modifications of the HMG-CoA reductase inhibitors such as esters,
stereoisomers, prodrugs and metabolites, whether active or inactive, For the
cholesterol-lowering agent, any dose used in clinical practice may be used in the

formulations of the present invention.

30  The molar ratio between the betablocker and the cholesterol-lowering agent may be in

the range of from about 1000:1 to 1:1000. The molar ratio between the betablocker and



conditions which in the opinion of the investigator rendered the subject
unsuitable for the trial. 30 The random zati on procedure was perforned by
using a GEgRYLPL, generated random zation scheme. Partici papiSei§8so
according to a factorial design, randonmly assigned to one of four drug
conbi nati on groups: pl acebo/ pl acebo, netoprolol (25 ny WO 01/977i 1

PCT/ SE01/0138U 12 o.d)/pl acebo, fluvastdtin (40 ng o.d.)/placebo or
metoprolol (25 ng o.d.)l fluvastatin (40 ng o.d.). The placebo was

manuf actured to exactly resenble the netoprolol CR/ XL tablets (AstraZeneca
AB, Mol ndalhe cholgstrsplylowsrge peenidiss sifably mdg%lratngg fiomy3008h el :30&wne zer | and)
capsul es, i .qthe . grimary outconme neasures were the change in
mean intiﬁ%ﬁﬁggﬁgfrﬁ#§gﬁé§§J?fNWnean) in the conmon carotid artery ( 10 mm
| ong section), and the change in maxi mumintima-nedi a thi ckness (I MImax) in
the carotid bulb. Safety and tolerability pattern during treatment with

f1 uvast at iR ﬂ&ﬁ'PfFr%’-tr%tER‘b‘P%h? PQH@%%H%@@@“’@BOME? Pregentanveaian e astignt s and
| abor at,or L iad] t i NCj f ' j.Qvascul ar
endpo ft 5 B e S b A B o TR e Bt e
first yearmorbithl,enanaitel, statuhe emnyRipgcti delluledevderivatindl sgelaiid o€ wdsterGuitable hs
thereafter. V&ight was obt ai ned every six nonths i5 and a fasting lipid

profile (t h dist ' , ¢t n

file (tRATSHcRMRY well as With digtptegranpAgrnss #d Ippsicating 9gpme 849k agnd

trigl yceriﬂgi%;): R\ rdxidasd  otebal ] ALT)
and creatin k?lnagséé%? )Cg]v\éresoéﬁg‘%{rﬁeﬁa@ts%ﬁ%mﬁaﬁt %@?ﬁgﬁf‘%ﬁ (IC(I)’ISt year
and then evexey. Theanixtire negfthar be pSdessed Mtolgraalaesr preSetiimesabletnd CK val ues
? 10 times the upper limt of normal was considered el evated during the
study.'®Carotid ultrasound investigation was zo performed at baseline and
after 18 amd a3@GvdRBidafentd ﬁﬁ%ﬁ@@épara%&!?lp‘?&ﬁi%emﬂﬂ it BiReSREMIRRRO! esterol or
triglycerides were advised to a'lowfat diet and if evidence of persistent
hi gh chol ésgredionts keforesnixed nte afprantlstioneThe nativeringddientsamayi alstelpremdiedt

specialist_.of |ip,d disorders wthou now edge .of the subjects
r andoni zat"\”ﬁ%eaﬁlg ghﬁ’ﬁgpfi fé%a"ﬁéw"&% WdfthttF%H%n'g g’ﬁ lﬁ%rea’ieﬁﬁ%%?%ﬂa pressure,
. congest i v@olhgahtionf ai | ure or abnornmal | aboratory zs values during the trial

were dealt with in accordance with existing guidelines. At every visit each
parti cibpant was asked about any hospitalization, acute nyocardi al

-infarctio r ok ince |l ast visi.k. Vital stat.u s..obtai ned.for all
Sy bet 5 ROREUARE S BPod B¥banth Wity calh ol Mg pERAOPIADRGbET # 1
Conput ed Thdringempiny vépesdteroil Aat) 90 BtheMiitabRi vehidieettr séR thiiid\éapyuled. tHurd 7 MHz

t ransducer was used, The exam nation Pr ocedure_and_i nage anal ysi s, as
descri bed géllaélé%@séleé WAYFONRAY giepulgp of agve W@Pﬂ/‘%‘i“oﬁﬁfdl&?@m’}-cﬁ?sﬁles ma>
01/977s1 RfH gk Qe 380ve'm xje%%%[t witEIbRGof bidd soglid?omké%ed %@rﬁﬂe%% 2200,
1997) was performed by speglal y trai ned sonographers certifred upon

conpl evi osugf asdactesd, emshuese dodetol, omainitpl, pgtatnst{rBer aprm segchesmyplopectidh, | nt er n
Med, 23b: 58]#1886d 1992‘)9# In brief, the right carotid bifurcation was
scanned wiCEHHASSIGEVAlYSIr @S iPndow conprising three centineters of s the
di stal common carotid artery, the bifurcation and one centinmeter of the
internal and external carotid arteries, respectively, for the presence of
pl aques, d¥shgrednitsdorf wewl adminisietion diay helpirepesetd (i th borem of sBppositofitd ckness

of the intimg- .a.conpl ex s neasured,. in the far wal.l.accordi to the
| eadi ng e g@p@g%?ﬁqeeaﬁﬁgf%%ﬁ?cg Bgé? aY’qu a&lggtirzgﬁ%@)aé%\ﬁﬂ&@ﬁ? g% Q‘%’ed i mge
anal yzing gehsihe rctil sgsbulwhidh @biaie tieActivt kalibtadite ia liLuRORDh § VEgitle es,

but Wth the option to make nmanual corrections by the operator. Each inmage
was anal y28dPHrtinqul onaiben sutialle yehicledos gaiptinerrectal capslas: 46D i hredpmpl 2 Fr om

., previous rienc Fu | . C At , S , 1994) it
was anti c?%‘g? e%g#hegﬁe%ahépgﬁﬁag%e goar oqfigd{ ri%é&f%%?@%@%@%&?@%si on rate in
t he pl aceberonstitQredup a\woisdtde bislverd pisd priobtocddynidisationn per year with a

. standard deviation of 30 p.m A sanple size of 200 subjects per group, i.e.
a total of 800 individuals, Was determ ned based on a withdrawal rate of 20

tteat ron 1 FERFDap Bl PP ptbatcdR 1! BERos s BR Y buslnstrl e o uBne
The pri maoy sesperidnswaniaaihg the whan grediedtdviimbihe r&ofindardndibfingaforBul b, Was

example, of sugar or sugar alcohols and a mixture of ethanol, water, glycerol, propylene



20 analyzed in a linear nodel with change in | Ml as dependent variable and
with treatment as a factor. Baseline |IMs and tine between neasurenents
were inclhyg@geiA; t he nodel as covariates. The random zati egr)XE6l/Ei88h

wel | - bal anced treatnment groups, (see Table 1). Mean zs baseline

LDL-chol esterol was 4.1 nmmol /L. Current nedication at baseline or during
trial for other cardiovascular conpound§ (e.g. diuretics, calcium channel
bl ockers, ACE-inhibitors, aspirin and postnenopausal hornone repl acenent
therapy for wonmen) were simlar in the treatnment groups (data not shown).
The nean gbicPlandipeyeihytenagdycek Ibdgsiradgacigligeidpodpanasionh siay cow@irodolorirs1 14

Met abol |l is an hysi ol ogi cal effects af treatnent PCT/SEU]/ 01380

Vet opr ol oFEFi: aLOUE Sesh i Pitsergr s vadierish 561 SrORBTR DB a: P94 he

pl acebo gufeRnhistagBts f fq@rd préfera@iReh¥edsPhe PlepRed eiheFehh 6f ¥arj abl es. In
conparison to the placebo group nean heart rate decreased in the

r net opr ol BPWERIGA P gconstiutedavith psvitabiersolweint proibesel pressure and | unmen

di anmet er were not significantly changed. Treatnment effect on carotid I MM
Basel ine ultrasound data are given in Table 1 and 2. The observed annual

| MImean  CSAlupibagice paieaterilaldtinibiritin Mhpbepepaeaud a velatidsoBa (@fuldRonThe
annual | Mmax i o progression rate in the bifurcation in the placebo group
was 89 15af thednyenkpn i yphyrresuically acagptablesobisni (These sobiinns anaydsa at e of

progr essi f . - [ it eho.after. 3 nt hs_of

P oat nont CONER s PR ET gk R DRt B P RS, i o0 gy,

conf i denc@areffeed] d@midisttdtion-mdy 4160 b@pl(eﬁifédﬁ% a BrPpréPa@htion &becredondtituit&d -

Met oprol ol was effective in slowng the progression rate of carotid

| MTmaxBul Bidichiyiakle selvent bafereels® after 36 nonths of treatnment (mean

di fference of yearly change between groups: -23, 95%Cl: -44 to -3 (err)m
p=0.014), Table 2-3. This effect was evident already after 18 nonths' of

t r eat ment Thedase dithé esrepamdad by administeled gl dopdndemthe felenpsit inddditioR A %e Cl
-94 to -23 Vim p=0.004 Met oprol ol CR/ XL al so.Zo reduced the progression
rate of IWWRB“‘%F?’%& 8§ P H%SBFYPPQS@HEWFdinat S@WBQ&%‘E&W h serum
. chol est er gJ; : /; t { ( di : e
between groupaealy s i R mRBGT 1R OfERRLP 0 | CRRIRE ol TRl b IRRe;

car di ovaseull apt e¢eert 80 thgri ng fol l owup is Eighteen of the participants had
-a cardi ovascul ar (CvD) event (one subject suffered a fatal and seven a
non-fatal nyocardial infarction, tw died suddenly because of ischaemc
heart di s§agial aifphieirgbtetidhiigeed a non-fatal stroke). The CVD event rate

tended to be Tower 1n the metoprolol group conpared to the placebo group (5
versus 13Adspsprovidpdac@sding teihgpreset inGanticadp thedisegl mphdraraseytisal he

fluvast at | . ol . were 7 . | 1, ¢ S ively,

b0, 350, BEeRyI5ERRE SURTERTHG delfedes 0 R RS TR RRn

W t hdrawapaiticolarly dndathaziedmg ead pridrabigsn eYangde dfiDs NET ool @artPniily, 21 %
in the fluvastatin gr_og&h, and 23 % in the placebo group. The w thdrawal
rate in t RO HAP M, 1B AEMEGHS Mt 4 BirBacautsaltsceptabls aiyasisdidgenighen i n

the fluva | F [ NAY, | i, t an
| ner cased Treh b nes | Betpy ad BRFERLLTRE, Wt il Mo ARE R IAIENET, 1 6
% . | nci denneeof ofseh@osladsierthe usevaisich aforoaitain iditie metufdethfesst bet ween t he

treatment rr%rd%zjlgl%hts forvl\geC}% /t}%gp?rgp yFl)aCc-It-llcScE(t)ﬁLe/rgp%%tsxg tr:éz?tmcnt of atherosclerosis, and

25 methods of medical treatment or prophylaxis comprising the administration of a
therapeutically effective amount of a betablocker, in maintenance doses described

immediately above, to a patient suffering from, or susceptible to, atherosclerosis.

The term “medical therapy” as used herein is intended to include prophylactic,

30  diagnostic and therapeutic regimens carried out in vivo or ex vivo on humans or other

mammals.



TABLE 1. Characteristics Sex Men, n (% Wnen, n (% Age (years) Current
snokers (9% Body nmass index (kg /nR) Systolic blood pressure (mm Hg)

D astol i gydbhpedspressure (mm Hg) Heart rate (beats/m n) HpgfREy1/Akso
hypertension, n (% Serum cholesterol (mol /L ) Treatnent group Pl acebo/
Met oprol ol / Metoprol ol/ Placebo Pl acebo Fluvastatin 92 (46.2)89 (44.7)86
(43.7)107 (53.8)110 (55.3)111 (56.3)61. 85. 461. 1- S. 662. 25. 257 (28.6)63
(31.7)66

(33.5)25.63.725. 63, 825, 43. 41 39. 114. 6137. 915. 0139. 113. 784, 58. 084. S6. 984. 86. 6
69. 5t 9. 068ho frmpintings gb theinyentipn prerexpeqigd & bejugeful in prophylactic or

(3227 Lov U GediRantOamde il Sapal il sk b Rearnthad (55715
0. 35Tr i gl ywsesptitdsto corohary kihbraddletdisd 8r Sarbild plage. (0. 46-4.57) 1. 12 (0.41 -

4.61)Hi story of hyperlipidema, n (%931 (15.6)42 (21.1)37 (18.8)Fasting
bl ood gl ucose (mmol /L)5.1 0.95.2 0.75.1 O0.6H story of NNDDM n (% 10

5.0)7_(3 ) Hi - 9 : I '
(7 0,3 TP e 3y e B G i
205Bi f ur cat iherapewicotrédmeMistaardiol Bt dbcdm R0 S3Gn g6hdrdd fkludidhg bunots
Sel ected basel ine characteristics of random zed BCAPSBEarti ci pants by

t r eat ment 1GHigd fo 2thsroselorosisiipgiuding det-indyiged apd strsps 1RgHSpY atherasclerasis; hi gh
density |} P42, = i i 1. e jtus; CVD,
B e e v )
PCT/ SE01/ olh8&ificatvonl ABloeailial Gifarctioh finclatiingac@emyotachal dhfacttiohland-satoké.gy m
Nunber of subjects Baseline ( SD) 18 nonths ( SD) 36 nonths (* SD) 0 18
mont hs®t o baseline ( SD) ~ 36 nonths to baseline ( SD} ~ between groups at
36 nont hs %Gk i 1 > 0L § O = r j ects
Basel i ne M&%Ega%%m%n%? lri1és: Ef%h%{[l)?&%{g ?r{)g}tleﬁgﬂ- ‘ﬁnﬁ%?)) E(r(geér%))@t?g“%% r?géftugqg
basel i ne ¢reSB)tidh Gbclmicdlleyents dvsmadtedhwith BO)prégresioneehatyemsgsrosits a36/aront hs
(95% Cl') Treat nen roups Pl.acebo t opr ol ol ..Pl aceb | uvas in
5003033043856 HA G dbsn s a6a ?%ég%?sglfé’é%%sﬁa?%%‘gPﬁﬁb%%i“%%%o“m| 96917
1203934 230948 BLARNS, rA0RRUN Suikddibl (VDI 241832 B3R Lkl badldko
17)-25 (-44 to -7) 36936437S3S81875 5411 36 6341886 5701926 6091982
5721937 dipgasgbnd reggibysncE@n 2133 6302003 6242097 6702095 652112 37623
- 32572 t 37363 334227 421154 411211 455170 374-73 (-133 to --41 (-102
tol3)19) Mean val ues for and nean change in common and bifurcation carotid
i nti ma- meth ancthdrhbpden Gfpradenbidsehtidheprovidess phdrtatéuitRadfod@unmios hs fol | ow- up

according to treatnent groups. I M, intima-nedia thickness; SD, standard
devi at i oncomprisiphaPEEblpcker ippangigienance\§oseiy thy yapge of 25 — 47 mg in admixture

with a pharmaceutically acceptable adjuvant, diluent or carrier for use in the

20  manufacture of a medicament for use in the treatment or prevention of congestive heart
failure (CHF) or cardiovascular death in a susceptible patient. The dose of the
betablocker is preferably lower than 30 mg, and most preferably 25 mg. Optionally the

formulation contains a cholesterol-lowering agent as described above.

25 A further aspect of the present invention relates to kits of parts comprising:
(1) a vessel containing a betablocker in a maintenance dose lower than 50 mg, preferably
in the range of 25 — 47 mg, and
(i) a vessel containing a HMG-CoA reductase inhibitor which is (E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]-pyrimidin-5-y1}(3R,5S)-

30 3,5-dihydroxyhept-6-enoic acid or a pharmaceutically acceptable salt, especially sodium

or calcium, or solvate thereof, or a solvate of such a salt



18 TAB LE 3. PCTI SEO 1101380 Qutcone neasure Treatnment (3-coefficient
Standard error p-value | Mimean CCA Fl uvastatinl8 nont hs-0. 0l 350. 0080. 07736
mont hs- 0.40g §p&73P90. 002Met opr ol ol 18 nont hs0. 00490. 0080. 52839/SE01/01380

nmont hs0. 00120. 0090. 8971 MImax bi furcati onFl uvastati nl8

nmont hs0. 00090. 0290. 94036 nont hs-0. 01320. 0130. 329Met opr ol ol 18

mont hs- 0. 03670. 0130. 00436 nont hs- 0. 03338001 30. 014 Treatment effects during
36 nonths on progression (in (err)n) of the common carotid s artery | MInean
and the carotid artery bifurcation | MImax, respectively. Intention-totreat
anal ysi s. amﬂjiuﬁwtiOIiSovfmbd@equentﬁM sepanatanat $iMPhtaRsous exfreintsirgedry of athd ti ne

bet ween rrents /977al .19 CLAI PCT, SEOl/Ol

phar macelrjrg? edr?ﬂjjl &V\gﬁ& ‘g% 'iegflﬁﬁse llglél\?é% ockér! patieg atoﬁaw}HAlérFélﬁEe dose
in' the ﬁ@ﬂg@s@hoa@s necéasafsg@r ddRamapdogsure with a phar maceut i cal 'y
acceptabl e adjuvant, s diluent or carrier. 2. The pharnmaceuti cal

forrrul ation according to claim1l, wherein the dose of the betabl ocker is 25
i~ 3. ,Th for tion rdln to either claim1l or

cl él m 2, &’ ﬂsl{ega g% g@%ﬂt&% GW%Sa[?réﬁ“&BEB?r CO&‘P ésfrlﬂﬁ’ eoi soners thereof, or

a phar macgsutal phathiceatiégPoabliRtiSR cbntah@i £ thetaBlocReSR ¥ AifntOhanstl @Bsibal t. 4.
The pharnmaceutical formulation according to claim3, wherein the

bet abl oc kmamtwnge Aesedpwer den $0 aes, @é&f@rabkyen@lpﬁr@nm of WrmAAtes, inpdaatwpr ol of
tartrate. bet abl ocker, in a
mai nt enang c'f‘ﬁ’ﬁe%nﬁé%?g@ EC%%a@ﬁnHiU%%t (r111|1 uglg&wsl? hgré@phar maceut i cal ly
accept abl @iadphirmateutidel foembla€ion eafithingig £0KolEusroh&IweaDEIgenl, MYadinixture

chol esterol -Lowering agent. ao 6. The pharmaceutical formulation according
to any? oné”"@fa Rhasmageuncally aceptable paiy arsndiluest AgCatiehol est er ol - | ower i ng

agent. 7. r r n the
chol st o STeP (ELERASEE Ba i oAl T REAT e Solt ffidia 33080

phar maceuthac &l suitabslefibieddnanisaatar i cogjunotied aitintie othlrer ei N t he HVG- CoA
reductase inhibitor is selected fromthe group consisting of atorvastatin,
cerivastatin, lovastatin, nivastatin, pravastatin, and sinmvastatin. 30 9.

. The phar W@@euadrmisufa&&mha&arsahc%ﬁ%ﬁhﬂgwteo el M WRRESI réRudidas CoA

reductase inhib I's fluvavastin. WO 017“977a1 PCT/ SE01/ 01380 20 10. The

phar naseutomahslhg)r aulbatablmkexccmddl awgcttodnestdmh—lmnng\hagmtn ateh eadsiiizis Go@d,

-reductaselnlblto is of (E)-7[4- 4f|uoro hen i sop

[ et by R eBER R PP el es 18 Toied SR tBOCT ATty MEpt - 6- o
noi ¢ s acishdifioR willeH BEERES] FAY b¥ 286E W LARINR:. ?@ftlcul%{rlysmthéﬁﬁ idd\Rle€Qhat OF @
sol vate of such a salt. 11. The pharmaceutical fornul'ation according to any

one of cl dien®v® f@f@mi@lonﬁm?ﬁ eidminiyerasp(aptionally sepsatedye rruffirdeniiot elosdy kBr and
the chol eghﬁrf‘?)k iile ?I o Pgﬁ%‘?'lﬁal egtg(gt ffp {ﬁe tlrggtg%t o glfeEt%FnoQ:QPHlte b3 de to

about 1:1 par rom
20 the treat-ment of the relevant condition, than if either of the two formulations are

administered (optionally repeatedly) alone, in the absence of the other formulation, over
the same course of treatment. It must, however, be emphasized that betablockers have
never been used previously to give an anti-atherosclerotic effect e.g. in patients
suffering from hyper-cholesterolemia or hyperlipoproteinemia. Determination of
25 whether a combination provides a greater beneficial effect in respect of, and over the
course of treatment of, a particular condition, will depend upon the condition to be

treated or prevented, but may be achieved routinely by the person skilled in the art.

Thus, the term “in conjunction with” inctudes that one or other of the two formulations
30 may be administered (optionally repeatedly) prior to, after, or at the same time as,
administration with the other component. When used in this context, the terms “admini-

stered simultaneously” and “administered at the same time as” include that individual
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R, 5S) 3, 5-di hydroxyhept-6-enoic acid or a pharmaceutically acceptable salt,
especital | yidooplague ig thy rightlcaraid) artsry. fotandom Xepbdibse who antsrsidvbe $iudy such a
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patient f glibjudls 6dmstLiie enrolment examination (visit one) including medical history,
physical examination, laboratory measurements and a two-dimensional B-mode
ultrasound of the right carotid artery. Subjects with a qualifying lesion in the right
20  carotid artery, and who had no contraindications to the study protocol were invited to
take part. In all, 793 subjects were eligible for randomization. All participants provided
written informed consent. Major exclusion criteria were history of myocardial
infarction, angina pectoris or stroke within the preceding three months, history of
surgical intervention in the right carotid artery, regular use of beta-blockers or statins,
25 blood pressure above 160 systolic or 95 mm Hg diastolic, hypercholesterolemia (>8.0
mmol/L) , hyperglycemia requiring or suspected to require insulin treatment, and
conditions which in the opinion of the investigator rendered the subject unsuitable for

the trial.

30  The randomization procedure was performed by using a computer generated
randomization scheme. Participants were, according to a factorial design, randomly

assigned to one of four drug combination groups: placebo/placebo, metoprolol (25 mg
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30 Throughout the trial an Acuson 128 Computed Tomography System (Acuson, Mountain
View, California) with a 7 MHz transducer was used. The examination procedure and

image analysis, as described elsewhere (Wendelhag et al., Clin Physiol, 11:565-577,
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10 the echo structures, but with the option to make manual corrections by the operator.

Each image was analyzed without knowledge of the subjects’ randomization group.

From previous experience (Furberg et al., Circulation, 90:1679-1687, 1994) it was
anticipated that the annual carotid artery IMTmean progression rate in the placebo

15 group would be approximately 15 pim per year with a standard deviation of 30 um. A
sample size of 200 subjects per group, i.e. a total of 800 individuals, was determined
based on a withdrawal rate of 20 %, a significance level of 5 % (two-sided), a power of
0.90, and a treatment effect of >75% (fluvastatin) and 30 % (metoprolol), respectively.
The primary effect variables, change in IMTmean CCA, and IMTmax Bulb, was

20  analyzed in a linear model with change in IMT as dependent variable and with treatment
as a factor. Baseline IMTs and time between measurements were included in the model

as covariates.

The randomization yielded well-balanced treatment groups, (see Table 1). Mean

25 baseline LDL-cholesterol was 4.1 mmol/L. Current medication at baseline or during
trial for other cardiovascular compounds (e.g. diuretics, calcium channel blockers,
ACE-inhibitors, aspirin and postmenopausal hormone replacement therapy for women)
were similar in the treatment groups (data not shown). The mean follow-up time was

35.9 (range 8 to 40) months.
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Treatment effect on carotid IMT

Baseline ultrasound data are given in Table 1 and 2. The observed annual IMTmean
CCA progression rate in the placebo group was 13+53 pm. The annual IMTmax

1o progression rate in the bifurcation in the placebo group was 89+£154 pm. Fluvastatin,
but not metoprolol, reduced the rate of progression of IMTmean CCA compared with

placebo after 36 months of treatment (mean difference of yearly change between
groups: -9, 95% confidence interval [CI]: -15 to -3 pm, p=0.002), Table 2-3.

15 Metoprolol was effective in slowing the progression rate of carotid IMTmaxBulb
compared with placebo after 36 months of treatment (mean difference of yearly change
between groups: —23, 95% CI: -44 to -3 um, p=0.014), Table 2-3. This effect was
evident already after 18 months’ of treatment (mean difference of yearly change
between groups: —58, 95% CI: -94 10 —23 pm, p=0.004). Metoprolo!l CR/XL also

20  reduced the progression rate of IMTmaxBulb after 36 months of treatment in the
subgroup with serum cholesterol 26.5 mmol/L at baseline (mean difference of yearly

change between groups: —53, 95% CI: -87 to —19 um, p=0.001).

Incidence of cardiovascular events during follow-up

25 Eighteen of the participants had a cardiovascular (CVD) event (one subject suffered a
fatal and seven a non-fatal myocardial infarction, two died suddenly because of
ischaemic heart disease, and eight suffered a non-fatal stroke). The CVD event rate
tended to be lower in the metoprolol group compared to the placebo group (5 versus 13
cases, p=0.055), Figure 2. Corresponding numbers in the fluvastatin and placebo groups

30  were 7 and 11 cases, respectively, p=0.350.
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10 10%& %kﬁ b TR b ngOQJp}Jan]dOZB% in the placebo group. The withdrawal rate in the

group of the combination of the two drugs was 25 %. Women in the fluvastatin group
s had, in comparison with the placebo group, an increased frequency of transiently high
liver enzymes (10.2 % versus 1.8 %). Incidence of severe adverse events or cancer did

not differ between the treatment groups.
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Selected baseline characteristics of randomized BCAPS participants by treatment group.
Abbreviations: LDL, low density lipoprotein; HDL, high density lipoprotein; NIDDM,
non-insulin dependent diabetes mellitus; CVD, cardiovascular disease; IMT, intima-

s media thickness.
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TABLE 2.
Characteristics Treatment groups
Placebo Metoprolol Placebo Fluvastatin
Common carotid IMTgeqn (m)
Number of subjects 390 393 394 389
Baseline (+ SD) 893 + 170 912 £ 202 910 * 186 895 + 188
18 months (+ SD) 896 + 176 908 + 205 913 + 186 890 * 196
36 months (x SD) 917 + 203 934 + 220 945 + 216 905 = 205
A 18 months to baseline (* SD) 3+ 10 S+ 12 3+ 11 S+ 11
A 36 months to baseline (x SD}) 24 + 13 22+ 13 36+ 15 11+ 11
A between groups at 36 months -2 (-20to0 17) -25 (-44 to -
(95% CI) 7)
Bifurcation carotid IMT s, (tm)
Number of subjects 369 364 375 358
Baseline (= SD) 1875+ 541 1936 %634 1886 = 570 1926 + 609
18 months (+ SD) 1982+ 572 1937 £ 572 1954 + 589 1965 + 554
36 months (£ SD) 2133+ 630 2003 * 624 2097 + 670 2095 + 652
A 18 months to baseline (& SD) 112 + 376 23+ 325 72 + 373 63 + 334
A 36 months to baseline (+ SD) 227 + 421 154 + 411 211 + 455 170 + 374
A between groups at 36 months -73 (-133 to - -41 (-102 to
(95% CI 13) 19)

Mean values for and mean change in common and bifurcation carotid intima-media
5  thickness at baseline and at the 18 and 36 months follow-up according to treatment

groups. IMT, intima-media thickness; SD, standard deviation; CI, confidence interval.
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TABLE 3.
Outcome measure Treatment B-coefficient Standard error p-value
IMT pean CCA
Fluvastatin
18 months -0.0135 0.008 0.077
36 months -0.0275 0.009 0.002
Metoprolol
18 months 0.0049 0.008 0.524
36 months 0.0012 0.009 0.897
IMT o« bifurcation
Fluvastatin
18 months 0.0009 0.029 0.940
36 months -0.0132 0.013 0.329
Metoprolol
18 months -0.0367 0.013 0.004
36 months -0.0333 0.013 0.014

Treatment effects during 36 months on progression (in pm) of the common carotid
5 artery IMTmean and the carotid artery bifurcation IMTmax, respectively. Intention-to-
treat analysis. Adjusted for baseline IMTmean and IMTmax, respectively, and time

between measurements
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CLAIMS

1. A pharmaceutical formulation, comprising a betablocker, in a maintenance dose in
the range of 25 — 47 mg, in admixture with a pharmaceutically acceptable adjuvant,

diluent or carrier.

2. The pharmaceutical formulation according to claim 1, wherein the dose of the

betablocker is 25 mg.

3. The pharmaceutical formulation according to either claim 1 or claim 2, wherein the
betablocker is metoprolol or stereoisomers thereof, or a pharmaceutically acceptable salt

thereof, or a solvate of such a salt.

4. The pharmaceutical formulation according to claim 3, wherein the betablocker is

metoprolol succinate, metoprolol fumarate, or metoprolol tartrate.

5. A pharmaceutical formulation, comprising a betablocker, in a maintenance dose
lower than 50 mg, in admixture with a pharmaceutically acceptable adjuvant, diluent or

carrier and further comprising a cholesterol-lowering agent.

6. The pharmaceutical formulation according to any one of claims 1 to 4, further

comprising a cholesterol-lowering agent.

7. The pharmaceutical formulation according to claim 6, wherein the cholesterol-

lowering agent is an HMG-CoA reductase inhibitor.

8. The pharmaceutical formulation according to claim 7, wherein the HMG-CoA
reductase inhibitor is selected from the group consisting of atorvastatin, cerivastatin,

lovastatin, nivastatin, pravastatin, and simvastatin.

9. The pharmaceutical formulation according to claim 8, wherein the HMG-CoA

reductase inhibitor is fluvavastin.
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10. The pharmaceutical formulation according to claim 9, wherein the HMG-CoA
reductase inhibitor is of (E)-7[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)-amino]-pyrimidin-5-y1](3R,5S)-3,5-dihydrox yhept-6-enoic

acid or a pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt.

11. The pharmaceutical formulation according to any one of claims 6 to 10, wherein the
molar ratio between the betablocker and the cholesterol-lowering agent lies in the range

of from about 1000:1 to about 1:1000, particularly from 300:1 to 1:300.

12. A formulation according to any one of claims 1 to 11, for use in medical therapy.

13. A method for prophylactic or therapeutic treatment of a patient suffering from, or
susceptible to, atherosclerosis which method comprises administering to the patient a

formulation as defined in any one of claims 1 to 11.

14. The use of a pharmaceutical formulation, comprising a betablocker, in a
maintenance dose lower than 50 mg, in admixture with a pharmaceutically acceptable
adjuvant, diluent or carrier in the manufacture of a medicament for the prophylactic or

therapeutic treatment of atherosclerosis.

15. The use of a pharmaceutical formulation, comprising a betablocker, in a
maintenance dose lower than 50 mg, in admixture with a pharmaceutically acceptable
adjuvant, diluent or carrier in the manufacture of a medicament for the prophylactic or
therapeutic treatment of diet-induced and stress-induced atheroscerosis, hypertension,
diabetes mellitus, angina pectoris, intermittent clavdification, myocardial infarction,

including acute myocardial infarction, and stroke.

16. The use of a pharmaceutical formulation, comprising a betablocker, in a
maintenance dose lower than 50 mg, in admixture with a pharmaceutically acceptable

adjuvant, diluent or carrier in the manufacture of a medicament for the prophylactic or
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(i) a vessel containing a HMG-CoA reductase inhibitor which is (E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]-pyrimidin-5-yl](3R,5S)-
3,5-dihydroxyhept-6-enoic acid or a pharmaceutically acceptable salt, especially sodium
15 or calcium, or solvate thereof, or a solvate of such a salt
and instructions for the sequential, separate or simultaneous administration of the
betablocker and a HMG-CoA reductase inhibitor to a patient for which such

administration is necessary or advantageous.

20 19. A kit of parts comprising:
(1) a pharmaceutical formulation containing a betablocker in a maintenance dose in a
maintenance dose lower than 50 mg, in admixture with a pharmaceutically acceptable
adjuvant, diluent or carrier; and
(ii) a pharmaceutical formulation containing a cholesterol-lowering agent, in admixture
25 with a pharmaceutically acceptable adjuvant, diluent or carrier;
wherein the betablocker and the cholesterol-lowering agent are each provided in a form

that is suitable for administration in conjunction with the other.



