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1 6 DEC 2004 WD 01/97751 PCT/ SE01/01380 1 NEW FORMULATI ON FI ELD OF THE
| NVENTI ON s The present invention relates to pharmaceuti cal f or mul ht6 BEE 2004
conprising a betabl ocker, in a naintenance dose |ower than 50 ng, in

adnixture‘mﬁﬂﬁ”%ﬂpharnaceuticalIy accept abl e adj uvant, gikpsntRr carrier,
as well as a nethod of treatnment and use of the fornmulations for the

treatnent of atherosclerosis and related conditions. 10 BACKGROUND OF THE |
| NVENTI ON There is a constant need for new nedications to further reduce the

ri sk of atherosclerotic disease, since this is one of the industri al

worl d's nost conmon heal th problens. 15 Various pharmaceuticals, such as the

group known as bet abl ockers, aN%w%%%ﬁ&ubﬂtWﬁXﬁ¥a positive influence on
vari ous cardiovascul ar di seases, whereas Ahe ef fect upon atherosclerotic

disease is little known. Betabl ockers have been shown to reduce

cardi ovascul ar events and norRBLDIOF THEIN®VBNdaoN ( The Norwegi an Mul ticenter
Study 20 group, NEngl JMed, 304:801-807, 1981; dsson et al., JAm Col
Cardiol, 5:1428- 1437, 1985; MERIT-HF Study Group, Lancet, 353:2001-2007,

1999) and Bl PREN: iRk RRELYSoSInH ' - ising PEMA
259:1972-18@2, %%%5?. %ﬁ éd H& stJﬁ?%gxyég#g 08E%F2A$%&é%% %%%xﬁegree of
di et - i nduc éta (n@stdnemd-dbsenldgen thén Hi mal in admiatre mith sphemoaseuwsicalB, 40- 45, 1988)

and stress-induced.atherpsclerosi.s (Kaplan et,al., Eur 25 Heart A J,

Br020. oas. usaprER Bk g ARE SRS PAl A Bt orslilentipd BERERE but no
direct evifgeRtSohOfor 48 tRRttdenadrherascketehcregiddaohdi@baset a- bl ockers,
simlar to the effects of statins on carotid artery intima-nmedia thickness

(I'Mr) have so far been shown in humans The adm nistration of conbinations
of 3 1 gelective blockers and |ipid-lowering drugs to 30 healthy volunteers

in order to observe the effects on fat netabolism amonia | evels and the
perception of effort duri BHrCEKeREUE® ORASEINSEANEEON in Br. J. Cin Pharmaco

There i5 a constant need for new medications to further reduce the risk of atherosclerotic

disease, since this is one of the industrial world’s most common health problems.

Various pharmaceuticals, such as the group known as betablockers, are known to have a
positive influence on various cardiovascular diseases, whereas the effect upon
atherosclerotic disease is little known. Betablockers have been shown to reduce
cardiovascular events and mortality in secondary (The Norwegian Multicenter Study

20 group, N EnglJ Med, 304:801-807, 1981; Olsson et al., J Am Coll Cardiol, 5:1428- |
1437, 1985; MERIT-HF Study Group, Lancet, 353:2001-2007, 1999} and primary
preventive studies (Wikstrand et al., J4MA, 259:1976-1982, 1988). In animal studies
betablockers reduce the degree of diet-induced (Ostlund-Lindqvist et al.,
Arteriosclerosis, 8:40-45, 1988) and stress-induced atherosclerosis (Kaplan et al., Eur

15 HeartJ, 8:928-944; Pettersson et al., Curr Op in C'ardz'ol 3:59-514, 1988), but no direct
evidence for an anti-atherosclerotic effect of beta-blockers, similar to the effects of
statins on carotid artery intima-media thickness (IMT) have so far been shown in

humans

The administration of combinations of P, selective blockers and lipid-lowering drugs to
310 healthy volunteers in order to observe the effects on fat metabolism, ammonia levels

and the perception of effort during exercise, was disclosed in Br. J. Clin Pharmacol



1 6 DEC 2004 WO 01/977-51 PCT/ SE01101380 2 1997 vol 43, no 3 pages ?ﬁghﬁo%ﬂh
The conbi nations studied were 1) netoprolol (controlled rel ease) zl
fluvastatin 2) netoprolol (controlled release) and bezafibrate 3) atenol ol
(normal relggseysiand fluvastatin and 4) atenol ol (normalechRk6assd; and
bezafi brate. The paper concluded that that these four conbinations each
caused s significant reductions in fat i(;ret abol i smincreased plasma anmoni a

n

concentrations and raised the percepti of exercise. Conbination 1) had
the | east adverse effect but the fornulation difference was thought to be a
significant factor in explaining the differences observed wth respect to

combi nat i on9) volisg, FhEpES AL 00T hacARTRIRA! klePheR BRRHAIIN and at enol ol

on hypertensive and hyperchol esterolaernic patients Wwere reported in Scand.
J. Print H(aa:htrhllc(ﬁaeleas_waﬁl,ﬂumktamﬂm rﬂ@@prﬂzﬁ?(coﬂ'ﬂﬂcﬂledmaedsabandmemsrawa}t t he
ef fect of atenol ol was not influenced concurrent adm nistration of

pravast at i ACBMEl e gdsase) anfiflpgisetin alﬂiif’fb%tffjﬂl@ (nomal iplease) e was al so a
foatur e O pb Bl Y oL RS BLEnRIEE BE LURL ARSI 620 be or avn Trom

is this study are ocanal ye gt &A% who had been

treatedsw Eﬂgnﬂﬁ@m%cﬁbmofhs an tht MROLWEITR incRh&A PIRER aMinithiAdhi AW REIN GREI Ve
medi cation including 01 adrenergic receptor blockers was reported in

Hyper t ensi &sed ppeysplidroofxom fae. ¢h@bpvap@r1)d@ﬁ@1eucmcja¢vhrac effstbjtaed to a 20

nunber of Lim or ana enutlon of the
| ovast sat i BOIPHL%%%?‘ZS?F%‘%E%S 'hﬁugﬁ'it bciolbcs ﬂgﬂi ‘ﬁ“béﬁ‘r{’éf“e‘?xﬁ % alteration in
t he saf ety gpfeednct&pdrved @M}ﬁ?efsﬁéct{b RhaagEYi stered concurrently with
commonly used anti hypertensive agents. 2571t was concluded in Presse Med

Vol une 1996, voI 25, no. 40, 2013-2016 that the effect of the (3, adrenergic
receptor r . atenol ol ot dimnished in conbination with
pravast 3t i lr‘{g %VJF copﬁg‘a%?rf ‘épcplra‘@lsmﬂ? ﬁ'ef;aéffrﬂqlr‘?nﬁﬁp"’trfeﬁ?‘lﬁe t abol i sm was nore
favourabl ep oRk@MARLE pﬁmmsve@@&Pb&&nnw&a . fﬁmaﬁgdlmt@?éw@wmvert i ng
enzyme inhibitor captopril rather than with atenolol. 1 6 DEC 2

17 122-127. The conclusion was that the effect of atenolol was not influenced by thc

concurrent administration of pravastatin and vice versa. However, lifestyle intervention

was also a feature of this study and therefore the conclusions which can be drawn from

15 this study are not clear.

A post hoc analysis of patients who had been treated with lovastatin and who were
also receiving antihypertensive medication mcludmg B adrenerglc receptor blockers
was reported in Hypertensxon 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, no.40, 2013-2016 that the effect
of the By 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.




W) 01/97751 PCT/ SE01101380 3 Low doses of netoprolol for the treatT%PbEefzm“
hypertensi on and heart di sease have been reported, but these report's

i ndicate that the use of | ower doses of netoprolol has a varying degree of
efficacy. wgsiergren et al. in Current Therapeutic ResegiGhheil®@3¢y Vvol. 55,
No. 2, 142, describe the use of a 50 ng dose of netoprolol (half of the nost
5 commonly used daily dose of innediat%-release nmetoprolol) in the formof a
controlled release tablet to treat mld-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 mefgpretllof Hetdrdd BDhAHEARESIRRGSEWiG atlBiechy dGeRe R&1RERT dous in

patients with severe heart failure. 1o A'review by Garnett I n Anmerica

Jour nal of rdgeatd, buiShsst ezpoRb ardimeahaglys ust 99Bwey dbses obRetof6R hasdescr i bes t he
phar macoki netic profiles of HMG CoA reductase inhibitors and explores the
speci fi c dryyneseeract siBrRSY REastersitRectist o CHe fepmpertic Resapnho 192357

di scl oses g _cast f, 9% ' ﬁ?ﬁg | cal ' st es or
conbinatiogg'?ﬂggg%#g"fﬁgﬁééyﬁg%gﬁﬁéna §%§H%ﬁ%¥%%§éi%gwﬁﬁgegﬁﬁﬁination of a
beta blsockghmosly Gbedadailabeit hilediafe- kB &S Aidio HH6]1) @R itk Fatheof 2AMduadd pi d

| oneri ng substance, such as fluvastatin. This application does not disclose

any data comrnes blehtottirat mild-semodeste hyprrtension oAty meparahat (29 dyy® o099/ 11260

di scl oses a_comhinatign.of atgrvastatin and nti.h rtensi ve agent. No
data are di“’fgqu‘g%lds i”ﬁﬁ)fcfln rgle ‘ngYVE"éQf’i BRTRAB %%%@e@ﬁﬁn %‘Fg@ln&%ar& conbi nati on
of an HVG Gadndledostaser4( S Dw drse aﬁxnéfef;ﬂ&ydl Of §0 8l adERBNEYABife
reductase) inhibitor in conbination with folic acid in conbination with a

drug sel ectaly dandmhazardong & mtiews béth sexepeleagffaiiraig i ncl udi ng beta bl ockers.
1 6 DEC 2004 WO 01/97751 PCT/ SEOL/ 01380 WD 00/ 38725 di scl oses conbi nati ons
of an ifeal bile transport inhibitor and a range of

A review by Garnett in Americal Journal of Health-System Pharmacology, 1995, vol.
52, 1639, describes the pharmacaokinetic profiles of HMG-CoA reductase inhibitors and

explores the specific drug interactions that have been documented.

15 WO 98/02357 discloses a carton for carrying pharmaceutically active substances or
combinations thereof. One such combination mentioned is the combination of a beta
blocker, such as metoprolol or isosorbidmononitrate, and a lipid lowering substance,
such as fluvastatin. This application does not disclose any data concerning the effects of
such a combination.

20
WO 99/11260 discloses a combinatidn of atorvastatin and an antihypertensive agent. No

data are disclosed in this application.

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.




ot her types of drug including antihypertensive drugs for exanple bf&g 2004
bl ockers. No data are presented. 5 SUVWARY OF THE | NVENTI ON The p QEF
invention relates to pharnaceutical fornulations conprising a betabl ocker

in a min dose |ower than 50 ng, particularly in of 10 to
47ny, es%gglalfy in the range of 25 - 47 ny, in adnlxtﬁgggﬁﬁ%agﬁ

phar maceutical ly acceptable 10 adjuvant, diluent or carrier, as well as a
method of treatment and use of the forfulations for the treatnment of

at heroscl erosis, including diet-induced and stress-induced atherosclerosis,
coronary atherosclerosis, carotid plaque, hypertension, diabetes nellitus,

st roke, I : | I i k. gﬂ% E|% i fication,
and nycard §?€ kg%%%gbﬁgﬁ&kqgﬁgaégﬁg @?FEQ%@PE¥hE It has
surpri si ngdnyerbsa@@ of onug dnciitiadg @ik pyerdas e drhgsdfobetableaietlockespusiahl y
metoprolol, 20 can | ower the rate of increase of carotid I M in clinically

heal t hy syﬁppﬁﬁﬂﬁﬁbe subjects with a carotid plaque, which also indicates a
favorabl e effect on atherosclerosis developnent. In one aspect, the present

invention relates to a phar conprising 25 a
bet abl otker in a nalntenancgﬁ§§§¥£¥§h?ﬁgéﬁ§$§&#§ﬂq25 - 47 mg in adm xture
with a pharmaceutically acceptable adjuvant, dlluent or carrier. The dose of

t he betabl ocker is preferably |ower than 30 and nost preferably 25 ny.
In the preSEmIegppinyE&on &%atE&tﬁ@hmwwtwéltfsm%weﬁ GOI?%[fSé?’asa fetablagiyer

phar maceut {,Gahaia@fiHce d0eUb\adr (B 0ARE, @Imchiaﬁy RNAE PREOLOD Bahmct i on bl ocks
bet a- one-receptors. Furthernore, in the present application, the term

"bet abl ockespeciihcinweremngsd 35 ca? mpdi hmiaturowih apharmeceatitdlykereptablech as
esters eg I UebdRse 4 D6 AFhLNBoRr 1 6 DEC
2004 V@?Ol%@%%gﬁggﬁ#?gﬁ%%f f%g%ﬂgglna '%@g © g argaceu |%§P yoacceptable
salts or sfrvetteatnedt afr:;zhancﬁsctelmsemcmdu@cnﬂwartdasedoa‘nd sgesstindi@bd S.

atherosclerosis, coronary atherosclerosis, carotid plaque, hypertension, diabetes

mellitus, stroke, cardiovascuiar death, angina pectoris, intermittent claudification, and

mycardial infarction.

DETAILED DESCRIPTION OF THE INVENTION

It has surprisingly been found that a low dose of a betablocker, especially metoprolel,
20 can lower the rate of increase of carotid IMT in clinically healthy symptom-free
subjects with a carotid plaque, which also indicates a favorable effect on atherosclerosis

development.

In one aspect, the present invention relates to a pharmaceutical formulation comprising
25 abetablocker in a maintenance dose in the range of 25 — 47 mg in admixture with a
pharmaceutically acceptable adjuvant, diluent or carrier. The dose of the betablocker is

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



5 The phrase "in a mai ntenance dose | ower than 50 ng" in the present
application refers to the highest dose of any betabl ocker that bl dckEC 2004
bet a-one receptors to a simlar extent as 47 ng of metoprol ol succinate.

The degr egrgafirnbgi a- one-receptor bl ockade is defined as pbesk@@yshi on in
exerci se- induced heart rate increase over 24 hours. is The betabl ockers
referred to in this application includg but are not limted to the

conmpounds sel ected fromthe group consisting of acebutolol, alprerolol,

anmosul al ol , arotinolol, atenolol, befunolol, betaxolol, bevantolol,

bi soprol ol., hopi ndol ol , bucunol ol buf etol ol , bufuragl ot, bunitrolol,

bupr andol dRCttEef PRETAFUIEALl s Gmtable ks oici5ivales SLaPAL dhastIr SAKRtER® pr ol of |
cet anol ol ,gu& Qn:@nol ol , dileval ol, epanolol, indenolol, |abetalol

| evobunol ol , nepi ndol ol , netipranolol, netoprolol, noprolol, nadolol,
nadoxol ol , nebivalol, aipradilol, oxprenolol, perbutolol, pindolol,

practol ol ,.pronet hal ol .. propranol ol , sotalol,. .sufinalol, talindol
Dert at of of Teerr s o grapPiPE e St s8R n g rsenapatic B e

st er eoissone kR Hidlesepke 6y BBAbIOEIEE tHat Blatksybeticsrpt@bloss s alstmilpkexzal vat es

t hereof, or 20 solvates of such salts. In the present invention the

bet abl ocke¥ 47 F&UiRAMYOhBCEHPABI ol or atenolol , and stereoisoners thereof,
and pharnmaceutically acceptable salts or solvates thereof, or solvates of
such. salts. Particularly, the betabl ocker is nmetoprol ol succinate

(di scl osedternezSe S H-0mEtietir, blonkadris déferied taa e rerdugtior inreseroiseol ol f unar at e.

Therefore,, } . | f _this aspect of the invention, the
betablocké?&gggﬂ%ggg%ﬁgﬁggg%gggaBﬁg?haceuticaIIy acceptabl e salt thereof, or

a solvate of such a salt. Metoprolol nmay be in the formof netoprolo

succi nat e, toprol ol f rate,. or 30 .netopro)ol tartrate. 6 DEC 2004 WO
01 07791 PRERIPEORIPDIBE IRy nhis PRI BOR R A T LBRERIO TE 1 or mul at ed

into a phapnpeeitsisciated BbMEhadtrb@Ncdneiitingdsfakebutdlbll @YRAGSIUE amSAHE aneous,
tracheal, bronchial, intranasal, puInnnarX, t.ransder na
arotinolol, atenolol, befunolol, betaxolol, bevantolol, bisoprolol, bopindolol, bucumolol,
bufetolol, bufuralol, bunitrolol, buprandolol, butofilolol, carazolol, carteolol, carvedilol,
15 celiprolol, cetamolol, cloranolol, dilevalol, epanolol, indenclol, labetalol, levobunoiol,
mepindolol, metipranolol, metoprelol, moprolol, nadolol, nadoxolol, nebivalol,
nipradilol, oxprenolol, perbutolol, pindolel, practolol, pronethalol, propranolol, sotalol,
sufinalol, talindol, tertatolol, tilisolol, timolol, toliprolol, and xibenolol, and

stereoisomers thereof and pharmaceutically acceptable salts or solvates thereof, or

20  solvates of such salts.

In the present invention the betablocker is suitably metoprolol or atenolol , and
stereoisomers thereof, and pharmaceutically acceptable salts or solvates thereof, or
solvates of such salts. Particularly, the betablocker is metoprolol succinate (disclosed in

25 US 5,001,161), metoprolol tartrate or metoprolol fumarate.

Therefore, in another embodiment of this aspect of the invention, the betablocker is
metoprolol or a pharmaceutically acceptable salt thereof, or a solvate of such a salt.
Metoprolol may be in the form of metoprolol succinate, metoprolol fumarate, or

30  metoprolol tartrate.



buccal, rectal, parenteral or sone other node of adm nistration. Tin%t EC 2004
phar maceutical fornulation contains the betabl ocker in adm xture W Q g
pharmaceutical ly acceptable 5 adjuvant, diluent or carrier. The total anmount
of activeggngpedient suitably is in t he range of from abewtefnizsdo (Ww) to
about 95 % (ww) of the fornulation, suitably from0.5 %to 50 % (ww) and
particularly froml %to 25 % (wWw. 10 In another aspect the present

i nvention provides a pharmaceutical fofrmulation conprising a betablocker in
a mai ntanance dose of |l ess than 50ng and a chol esterol - | owering agent such
as an HMG CoA reduct ase inhibitor. The HMG CoA reductase inhi bltor may be a
statin sel BRiclBCHSE tht braRhetkat i formuiasd aRhrrmaceticgLEFayl#tpn fpf avast at i n,

I's lovastatdp 1ntﬁ¢éﬁ%§§ Bhbdhtan@hi&s0 %c%t-él %roﬁEhY@%E@én‘a&hl p‘ﬁ[rﬁ‘é&é&t fhd sAeAd

sinmvastatin or a pharmaceutically acceptabl e salt,” especially sodium or
cal ci um obucaalsmttulbperentast em‘o,meo:nheamc@@bf/ahmn!@fratwﬁhfapl'@amccutml exanpl e of

suchastalnlsac thechmca

(B 704" ( aormels Rt rerTs s e PR ST e AU AeTRr R PR o) -

pyri m di n- Ryjylah( dfadabpr carderdi hydr oxyhept 6-enoic acid, and its cal ci um and
sodi um 20 salts (disclosed in European Patent Application, Publication No.
EP- A- 0521471, and in Bioorganic and Medicinal Chem stry, (1997), 5(2),

437 444) . TRARI ShGHT 6805k Skl AR KEEB AR BDEBL B 8bhuflgap okt hese beta

bl ockers are as defined a resent pat ent applicati the term
"chol ester mlabbmﬁér%h‘ghwa)géme'fomdhtmnesmal% foledrd Fale Wl i(Wivoahd ons of the

HVG- CoA r edugct i h, as esters, stereoisoners, prodrugs and

met abol i teg‘mlC zilarﬁfhgé 3\%’:-t iess%r(w W)é\CtI ve. For the cholesterol-Iowering
agent, any dose used in clinical practice may be used in the formulations
of the present invention. 30 The nol ar. rati o between _the betabl ocker and the

chol estero anamwﬂfgﬂékgeewscqusw RrOvidRR2 PagTgacegEca fIMUHBRIt 1000: 1 to

1:1000. Thamg@lsa{o ar&ub%cha@;tmeﬁmtmn@@doa@bﬂ@&&ﬁa@md&d%&lm%i WD 01/97751
PCT/ SEQI / 01380 7 the chol esterol -1 owering agent |ies suitably in the range
from 300: 1lopgring agept sugh@s an HMG-CoA reductase inhibitor. The HMG-CoA reductase

inhibitor may be a statin selected from atorvastatin, cerivastatin, fluvastatin, itavastatin,

15 lovastatin, mevastatin, nicostatin, nivastatin, pravastatin and simvastatin or a
pharmaceutically acceptable salt, especially sodium or calcium, or a solvate thereof, or a
solvate of such a salt. An example of such a statin is a compound with the chemical
name (E)-7[4-(4-fluorophenyl)-6-isopropyl-2-[methyl{methylsulfonyl}-amino]-
pyrimidin-3-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid, and its calcium and sodium

20  salts (disclosed in European Patent Application, Publication No. EP-A-0521471, and in
Bioorganic and Medicinal Chemistry, (1997), 5(2), 437-444). The preferred beta

blockers and the preferred doses of these beta blockers are as defined above.

In the present patent application, the term “cholesterol-lowering agent” includes
25 chemical modifications of the HMG-CoA reductase inhibitors such as estets,

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




particularly from50:1 to 1:50. In the preparation of the pharnacquﬁ DEE Zﬂﬂﬁ
formul ati ons of the present invention the active s ingredients nmay be mXe
with solid, powdered ingredients, such as |actose, saccharose, sorbitol,
manni t ol , wei@fefxy amnyl opectin, cellul ose derivatives, getatkmmi®o another
suitable ingredient, as well as wth disintegrating agents and | ubricating
agents such as nagnesium stearate, cal,cium stearate, sodium stearyl
fumarat e and pol yet hyl ene gl ycol waxes. The mi xture may then be processed
into granules or pressed into tablets. 10 The active ingredients nay be

separ at el e oth n-active . in e bef ore m xed

: n'?o a fo?/thr‘rg (E[IEQ&%QI rm ?ent 11esnu1rtaéj? mq‘?e rance fro gg&géo E,?QO ae\M th each

ot her, befgﬂ&nﬁ&bﬂ@nﬂﬁ&ﬂdomﬁoh the non- actlve |ngredients to forma

formul ation. 15 Soft gel atine capsules may be prepared with capsul es

contai ning the active ingredient of the invention, vegetable oil, fat, or
other sul U ahheoXEAhEd Rt prhlceGilpld naaa&aew(@%g seRifheng& @b F&ﬁecapsul es
may contain granu es of a Ive ingredi ent "atine capsules may also
cont ai nst hegedtenvenay@rredpdawith wilidn powdepddnagiedientnistith ssdhdtobe powhnmsed

i ngr edi ent S L agt cch 193 S | . mannit ol tato
starch, co?or[i}%got1 ar%jl% by Staﬁc ??p <36 cé II“:flLi %ﬁegg%vage?si \géﬁ%ggmﬁme@ﬁ Q‘B Dosage
units for meetizht, aﬂmlma.s@maﬂusmrbvmyig hgenpraparedat{rg) agkms fdt@ af or m of
supp05|tor|es which contajn the active sub §1nce mxed with a neutral fat
base: (ii) CPHPEEHE TG GRICLMESUL SPHHR SFE&@’? marals &gt Rl EYFOhI ns t he
active sub&h@RCEnel fixBurdThiy te bWbiddeBed/ RAALAMMR or Bleksed b &fpfdi) 0i | or ot her
suitable vehicle for gelatine rectal capsules; (iii) in the formof a
ready-rthde enemm; or (iv) in the formof a dry micro enema fornulation to be
reconstit utgdyckife ﬁag?e‘dleh%t}hzﬁ: b%%ﬁ/a‘?mﬂ lp‘rl:?ﬁxx&f W ek QuRdRdAgREation. 30 Liquid
preparations may bé prepared in the forn1o Syrups or suspensions, e.g.

sol utions H‘élfed@%p@’ﬁ%fﬁGnsedclemaefpﬁmﬁ@ﬂCtﬂhEhea@!M/@nglgmedn%—Yrﬂd@ mmixethe

r emai nder t I hol s and a m xture
of elt hanol gﬂag%cgrdtm b;&cgég lg3(|tgjlrlrgc%py lteﬁfée i&g& n%%%ﬂ%@t 751
PCT/ SE01/ Ofb880tation.

15

Soft gelatine capsules may be prepared with capsules containing the active ingredient of
the invention, vegetable oil, fat, or other suitable vehicle for soft gelatine capsules. Hard
gelatine capsules may contain granules of active ingredient. Hard gelatine capsules may
also contain the active ingredient with combination with solid powdrered ingredients

20 such as lactose, saccharose, sorbitol, mannitol, potato starch, corn starch, amylopectin,

cellulose derivatives or gelatine.

Dosage units for rectal administration may be prepared (1) in the form of suppositories
which contain the active substance mixed with a neutral fat base; (ii) in the form of a

35 gelatine rectal capsule which contains the active substance in a mixture with a vegetable
oil, paraffin oil or other suitable vehicle for gelatine rectal capsules; (iii) in the form of 2
ready-made enema; or (iv) in the form of a dry micro enema formulation to be

reconstituted in a suitable solvent just prior to administration.

30 Liquid preparations may be prepared in the form of syrups or suspensions, e.g. solutions
or suspensions containing the active ingredients and the remainder consisting, for

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




8 glycol and poyet hyl ene glycol. If desired, such liquid preparations nmay
contain coloring agents, flavoring agents, preservatives, sacchariing DEfd 2004 |

car boxynmet hyl cellul ose or other thickening agents. Liquid preparations nay
al so be prep@aregiin the formof a dry powder to be recopgtkiiigshoW th a
suitabl e solvent prior to use. 5 Solutions for parenteral adm nistration may
be prepared as a solution of a fornulation of the invention in a
pharmaceutically acceptabl e solvent. These solutions nmay al so contain
stabilizing ingredients, preservatives and/or buffering agents. Solutions
for parenteral admnistratiqn may al so he prepared as a dry preparation to
be reconstglf‘i??é%iia Poysthiephsiycd i daBircd. weh "EP‘B%EFTBH*Q?S Y COqRia Cﬁt?éggof t he
conmpound t i Lok de . t hndication, the
age, wei gh%egﬁ'dﬁgg%(@o%’retﬁ%gﬂ%ﬁ%g‘ﬁ%’ %ﬁ r#%a@g:% EFQ? gﬁ?nﬁgleﬁh@géﬁaﬁﬁﬁ%gi cian. The
dosage withickgramg dgeuts drifyid ipeeparatiphremaycatgpebeqirefapadrin Ce@drmmyf kdryt o 10 ny/ kg,
but the toto%l Pt%ible¥ %ost% t%S.gi | 1. nit ﬁ‘xceed 50 ng. Medical and

phar maceut ioCar" Uss “HKOET HFOVHA 8 AL AP 6 A & present i nvention is the
use of a pharmaceutical formulation, conprising a betablocker, in a

mai nt enance dose | ower than 50 ng, 20 particularly |ower than 30ng and

pr ef er abl YWHHIO0R 1 paisysrad pdmigisirangn ey bawierardas eupkiripy of afomoelatiof 25ny, in

adni xt ure YictdindenRBARS %&&a&ém;,38@@@51@%@3&%#!@%mﬁ§ |mg§9fso°r carrier,

in nedical therapy and particular use 1 n the prophy I ¢ and
t her apeut i @ntajry gabtlisirg inpfedigniycresciatrassnd/pr biifering egants. Solotom fbor nul ation in

t he manuf $ . L. or use,|i he_ proph ctic or therapeutic
treatment ‘o éﬁg”?ﬂgp%%c [ce%lglgﬁg?tag%ge BEPAE] ﬁsgaoésry Bfe%ﬁré‘g?%%%etrf’cé’ﬁftwéﬁ or

pr ophylaxigittcoaprble isolgeitivefoscingeni st rati on of a therapeutically effective
amount of a betabl ocker, in maintenance doses described inmmediately above,

to a patient suffering from or susceptible to, atherosclerosis. The term

"nedi cal tTR@RYSF (RScotsRAn D& 1R AriifistbiRd eNfedetPol HeddanPherydaaki ¢, 30
di agnostic and therapeutic reginens carried out in vivo or ex vivo on humans
or other 3%Bniael and sex qftes paggnt and may be determined by a physician. The dosage

will particularly be in the range of from 0.01 mg/kg to 10 mg/kg, but the total daily dose

15 will not exceed 50 mg.

Medical and pharmaceutical use

Also provided according to the prcsént invention 18 the use of a pharmaceutical
formulation, comprising a betablocker, in a maintenance dose lower than 50 mg,

20  particularly lower than 30mg and preferably in the range of 25 — 47 mg and particularly
a dose of 25mg, in admixture with a pharmaceutically acceptable adjuvant, diluent or
carrier, in medical therapy and particularly for use in the prophylatic and therapeutic
treatment of atherosclerosis; the use of such a formulation in the manufacture of
medicaments for use in the prophylactic or therapeutic treatment 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

marmmals.




WO 01/97751 PCTI SEOL101380 9 The fornul ati ons of the invention are Fﬁpgggeﬂm~
to be useful in prophylactic or therapeutic treatnent of atherosclero
particularly patients suffering from or susceptible to coronary

at her oscl @Qgiessyor carotid plaque. 5 The fornul ations eérthRoiavention are
furthernore expected to be useful in prophylactic or therapeutic treatnent
of cardi ovascul ar conplications in gensral, including, but not limted to
at heroscl erosi s including diet-induced”and stress-induced at heroscl erosis,
cardi ovascul ar death, hypertension, diabetes nellitus, angina pectoris,
intermttent . claudifigcation,.nyocardial infarction, .including acute

myocar di al erf?%‘?”i?tiogﬁ??%ﬁb“vg?tf%‘? e%c‘ﬁéfoebeﬁ‘é?ﬁ QA RAERY £ or mul at i ons of

t he i nvent m&apeati€ rexRRAt FAHeRsB8rokis Sfakticulaily pRi @V ARy #bmChd Ni cal events
associated wth the progression of atherosclerosis and/or acute vascul ar
acci dent s yugdeatidelta eprenaneatberescdarenis, or earaidequgnd pl aque i ncl udi ng but not
limted to stroke, nyocardial infarction (M), cognitive decline, peripheral
vascul ar 15 di sease, and renal dysfunction. In another aspect the present

i nvent i on Tredyintdsioas phie e stidn cafurthemmut etpecad toctenpefus inngoghybetiabl ocker i n
a mai ntenance dose in the range of 25 -- 47_n?_in adpiéﬁgﬁe wth a

phar maceut §*dBARFU LT CRATEHI0L CUMOURPEINES CORRHGRHDS Yy SR8 ivaluding PY@ti n the 20
manuf act ur@niedd 18 alieisSiawdi9 inch@ingUS&-ihduckdignd iRt iBIed Qlhe REQYBHL, ON Of
congestive heart failure (CHF) or cardiovascular death in a susceptible
pati ent. THEesswliadesthehyppitnalopotiristesimellype ppginpPsptariswdierniigat 30 nmy, and
nost prefe i - i - LS
choIesterolsﬁ%ﬁggé%gggﬁéﬁ%jggﬁggééﬁpﬁgﬁggﬁgggsg%g&ﬁﬁ?G%?ﬁgfmgég%%% of the
presenticinvention relates to kits of parts conmprising: (i) a vessel

contai nin b bl.ocker. in I nt ng ose |l ovwer than 50 . preferably
in the raglbdgreo é@?l-g&ﬁ%err&mg#gg ?Sl iofqge \%@segté 1 goen?‘;aqe ﬁtlcagloaéﬁ%ﬁr?go% reduct ase
i nhi bi tor puneahiod sf (ljieal efént{ dssociated with the progression of atherosclerosis and/or

f1 uorophenyl)-6-isoprapyl -2-[ net hyl (met hyl sul f onyl,) am no] - pyrim di n-5-yl] (3R
55y 50 Sty e oy AR bR A ALRT PEMAIE S e sl ¢
salt, espeghidd Y SeskeUydtar@ial GifatBlior0 (MBOky@fitevct Bl peri@heral $akwat € of such

a salt ) )
15 disease, and renal dysfunction.

In another aspect the present invention provides a pharmaceutical formulation
comprising a betablocker in a2 maintenance dose in the range of 25 — 47 mg in admixture
with a pharmaceutically acceptable adjuvant, diluent or carrier for use in the

20  manufacture of 2 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) a2 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-
fiuorophenyl)-6-isopropyl-2-{methyl(methylsulfonyl)amino]-pyrimidin-5-yl](3R,5S)-

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

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



16 DEC 2004 WO 01197751 PCTI SEO1101380 10 and instructions for the1 @quC r?!]“"
sequential, separate or sinultaneous adm nistration of the betabloc

a HMG CoA reductase inhibitor to a patient for which such admnistration is
- necessary was oi@dwkant ageous. s Anot her aspect of the invepti®ivifglsates to kits
of parts conprising: (i) a pharmaceutical fornulation containing a

bet abl ocker in a mai ntenance dose in a, mai nt enance dose | ower than 50 ng,
preferably in the range of 25 -47 ny, th admixture with a pharmaceutical ly
accept abl e adj uvant, diluent or carrier; and (ii) a pharnaceutical

fornul ati on ,cont ai.ni ng a.chol es .glrol-lomerinl?”g ent n, adm’xtg{e iowth a
u et

phar maceut 1°¢afFYucHERs, Kt i o5 qianHaa FEPETHF | et SRUP, PFTRIISTRYD he

bet abl ockegerdntkéh gnd ol BM@IRM- kNEhiNtHRIRAT &€ pad&h Bf WHidedudyh a form
that is suitable for adm nistration in conjunction wth the other. By

"admi ni st rMiBEatendoRceiiayios adyantaEecuswe i ncl ude that respective

formul ations 15 conprising a betabl ocker and a chol esterol -1 oweri ng agent
are adm ni stered, simultaneously, separately or sequentially, over the
course of Anmbdraepect affthe inhente kdaanto ki ofiphrtsicomprisihg:ch condi tion may be
acute or c@l{ on'éc. Par.t i (r:fm ar| % the.termincl Ligﬁes that  the two fornmulations
are admi ni 'k & PRUMREHLFS AARYAOB ROR TS § DEGPIPERET eI TRINERSET §OSeri & i e for
there to b@aiarebﬁmeﬁbfei1a¢«e:ef.£remm%,qfref&ﬁslynmﬂcemgﬁ dfhat 47 sng ek 8kmreovVer the
course of zo the treat-nment of the relevant condition, than if either of the

two formul ¥ith s Ak BAe sy Rrptableadi(ap: dibieal arparispeat edl y) al one, in the
absence of (i Q%h%’&rﬁ@éuti&ﬂrMﬁgdﬁ%on%%a Eﬁlﬁesmo&%gs egt];,_i {{nakqrnt . 1t

must, however, be enphasized that betabl ockers have ™ een used
previ ous| ywitlha gharmaemytieailyi aceppiablegdipiventodilugniefrfcamier;e. g. i n patients

suffering I e o) i I her || roteinem a. term nation
of -25 mhet&%e?&}érﬁgeg%ébg%? %roa?]lhglﬁeoé\/h?’?égmg'l%\lr%gl?ea Férgg%e e 5‘1%"‘98 ne?[:)forfnn respect
of , and owiat it hietable dor slenimibtrdtioe &t cepincodn wah garthiecul ar condition, w |

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

wi th" i nclBgeadihatraine i@rcodjuf@tonofvithhewt waciliey nid: akeigetitve BRmORMokE

adm ni stered (optionall r epeat edl rior to, after, or at the sane tine
as 15 comp isi?lg a %eta lockee and ay«z.ho? i ' :

esterol-lowering agent are administered,
simultaneously, separately or sequentially, over the course of treatment of the relevant
condition, which condition may be acute or chronic. Particularly, the term includes that
the two formulations are administered (optionally repeatedly) sufficiently closely in
time for there to be a beneficial effect for the patient, that is greater, over the course of
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 hyperlipoproteinemija. 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” includes 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



adm nistration with the other conponent. V\hen used in this cont ext 4 qII'EC Zﬂﬂll
ternms "adm ni - stered sinmultaneously" and "adm nistered at the sane tine as"
i nclude that individual 1 6 DEC 2004 WD 01/97751 PCTI SE01/ 01380 11 doses of
a bet abl oolganand a chol esterol -1 owering agent are adm pgstmnethswi thin 48
hours, e.g. 24 hours, of each other. The follow ng exanple is intended to
illustrate, but in no way limt the scope of the 5 invention. EXAMPLE A

| arge scale clinical trial was designed to investigate the effect of |ow
dose betabl ocker metoprolol on the progression of carotid | Ml versus

pl acebo an SUr dur| nt h i nd

t r eat ment (?Oﬁgéaéph%%{abgogkequ&a fg}éch%?créﬁﬁl? ﬁerén%: ag %%D“gaﬁ%mqﬂ hlgt dy was a
randonlzedxmdguglBihhkmdfmmabaktel group, placebo control |l ed, single-center
study. The study popul ati on consi sted of asynptomati c nen and wonen, aged 49
to 70 years, 15 with a plaque in the right carotid artery. A random 50% of

t hose who ’?rlétf%fl@»dmtr@?aédﬁlélgxnt\éﬁfeﬁ th s tR4 bhpmtn%lﬂﬁgﬁﬁtm thE@c e SFiady on the

epi dem ol ogy of carotid artery di sease. jects c to the enrol nent
exami nat i oAv§NiPsi t one) including nedical history, physical exam nation,

| abor at ory neasurenents and a two-di nensi onal B-nobde wultrasound of the
right carotid artery. Subjects with a qualifying lesion in the right 20
carotid artery, and who had no contEXaiMBLEati ons to the study protocol were

invited to, take part 793 subj ects re eligible for random zati on
Al parti c‘f‘plé?ﬁécag W‘ELHI‘“?Wﬁ ‘??@ﬁﬁﬁ‘f% %@ﬁ%f?ﬂto Iow; 98¢ excl usi on

criteria wdldtkatBéypofol B 06 dFchir@kioh Bf @Ur&ld BT vARBIIR REGHRIhRalOr StToke
wi thin the preceding three nont hs, hi story of surgical intervention in the

right éar otutepPmerpeasyees demgig 34rmenstes donblsehlial BEesERRYis aympsematiossbiests bl ood
pressure appyecA68d gma«;eo*rh@sr@cry W2 Jmhddhiaglphd tsamdhafmrepgr% sterol em a

(>8.0 rnmol/L) , hypérglycem’a requiring or suspected to“redquire insulin
t r eat ment , Plagso-cemsrndlied.i songse-eaiicE Btuitny t he opi ni on of the investigator rendered
t he subject unsuitable for the trial.

The study population consisted of asymptomatic men and women, aged 49 to 70 years,

15 with a plaque in the right carotid artery. A random 50% of those who entered the study
were Invited to take part in a study on the epidemiology of carotid artery disease. 1548
subjects came to the enrolment examination (visit one) including medical history,
physical exarnination, 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 coﬁtraindications 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



30 The random zation procedure was perfornmed by using a conputer g?rﬂagﬂ:egug;,
random zation schene. Participants were, according to a factorial design,
randomy assigned to one of four drug conbi nation groups: placebo/pl acebo,
met opr ol olwo(@be7:3y 16 DEC 2004 WO 01/ 97751 PCT/ 5E01101388¢1:2ema0tBrd pl acebo,
fluvastatin (40 nmg o.d.)/placebo or metoprolol (25 ng o.d.)/ fluvastatin

(40 ng o.d.). The placebo was manufactued to exactly resenble the

met oprol ol CR/ XL tablets (AstraZeneca AB, Ml ndal, Sweden), and fluvastatin
(Novartis Ltd, Basel, Swtzerland) capsules, respectively. 5 The primary

out cone neasurnes e change, | n_Lntina- ia thicknes (1 MI'mean)
in the corﬁ?@yriﬂ%cﬁtr)%ﬁuga%%ne@@m(g%od'jr@na‘f%gﬁ&r %“8%’?%’2%@%8@6 u‘@ﬁ%ﬁ&e in

maxi mum i neo fe-dk Yl iTae phicedones sndou MEaBet) to ieRact i e=semble tthedmbopdlol BaixeLy and
tolerability pattern duri n?@tireat ment with fluvastatin or netoprolol, was

eval uat ed BYele SAPEERRG? Afh MR Sevededntnd fiyastataybloxarts {utds Basgl.ngs t o
pl acebo. %Eﬁ%rlﬁﬂﬂcﬁg{%ﬁie&{%@%@ct@fzgmj or cardiovascul ar endpoints were
ar ant wa

nonitored. Every p icrp "seen four tinmes during the first year
(after one, three, six and twelve nonths) and every 6 nonths thereafter.
Wi ght was obtai ned every six nonths to and a fasting lipid profile (total
chol est er dThe priblary oywopnotmeasnses Wete the plopgoinensgnnamina-tmediglthicderssdes) was
det er mi ned er%rgy.e r. Liver tr.gnsam’ P(ﬂses éAST. AL% En&ﬁcre_ati ne ki nase
(CK) were TeARd™ e R o8 Arteny (1 BT 19Re FioHaR): 3nddhe GRB8% Aen every year
t her eaf t er madakmahtifh-Tnedal thiene s IMTARS ) indRslcaati MAIIY 8fety aHA 1k ABIiy he upper
limt of normal was considered el evated during the study. Carotid

ul t r asoundPRAPSEFING HEABRPVINE Biyagiats eprpeapratol 158 ey tvsedhirogiaere 18 and 36

mont hs ,f r egl BeNLvenSURH 86bioM ERdiREOD phREBITDe2R AL ERERE Rl o‘PEnzl{Jri gl ycerides
were advised to a lowfat diet and i fp evi dence of persisten hi gh

chol est er otardieyagdarsndppigg ppeceaitgesde referred to an i ndependent speci al i st
of lipid disorders without know edge of the subjects random zation
assignment. Ot her conditions such as high bl ood pressure, congestive heart
fail ure orEeonpriepant slbesah dovy tin25 dvdngibs fidtiyéan piehend, thra, sivend dealt with
in accor d qr\}/%%evr\fin}nﬁls %(r|1 é[vierr}gﬁ l%inlt se tlhier%g Er. &teig%ysgsy obtained every six months
ts  and a fasting lipid profile (total cholesterol, LDL-lipoprotein, HDL-lipoprotein and
triglycerides) was determined every year. Liver transaminases (AST, ALT) and creatine
kinase (CK)) were obtained at every visit during the first year and then every year
thereafter. AST or ALT values 23 times, and CK values 210 times the upper limit of
normal was considered elevated during the study. Carotid ultrasound investigation was
20 performed at baseline and after 18 and 36 months treatment. Subjects with high serum
cholesterol or triglycerides were advised to a low-fat diet and if evidence of persistent
high cholesterol values such subjects were referred to an independent specialist of lipid
disorders without knowledge of the subjects randomization assignment. Other
conditions such as high bloed pressure, congestive heart failure or abnormal laboratory
25 values during the trial were dealt with in accordance with existing guidelines-. At every
visit each participant was asked about any hospitalization, acute myocardial infarction

and stroke, since last visit. Vital status was obtained for all subjects at termination of the

study.

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

1mage analysis, as described elsewhere (Wendelhag et al.,, Clin Physiol, 11:565-577,




visit each participant was asked about any hospitalization, acute hpEECdi?A04

infarction and stroke, since last visit. Vital status was obtained for all

subjects at termnation of the study. 30 Throughout the trial an Acuson 128

Conmput ed Jgp@faphy System (Acuson, Muntain View, Calpdgégiaismth a 7 Mz

transducer was used. The exam nation procedure and image analysis, as

descri bed el sewhere (Wendel hag et al ., Hf in Physiol, 11:565-577, 16 DEC 2004
I

WD 01/9771 PCT/SEQ /01380 13 1991; Wen hag et al., Stroke, 28:2195-2200,
1997) was perfornmed by specially trained sonographers certified upon

conpl etion of gn extensive educali p am erglund, .et al., Jintern
Med, 236: 5@%—@@8‘}“@535% gﬁ"%r ?g%boi? ﬂ?]&or [%ﬁ{ WE%P%E’F‘BQJW?%?lﬁl i on was
scanned Wieq sé‘no%?a%h&%fcérﬁlﬁ@d\ﬁ\fgdh%%p@&i%%fﬂ Derdse@8uaBial pBERES of 5 the
di stal common carotid artery, the bifurcation and one centineter of the

i nternal dBerglvadt @rhal Intean deidd2 39184 r38€s19% b dpbidafi e right ceestidt he presence of
pl aques, defined as focal .int]nma-nedia thickenings abaove 1. Thi ckness
bt e | et fieuPE SR e PR RRE Pl £ P AR TS AR dada? R g Lot he
| eadi ng edpedipial dvaimdesaraiki angra tiepefaratibly anddas icgmatk i @fhdtifemnalsaidst ed | mage
anal yzi ng s%/stem based on automated detection of to the echo structures, but
With the oPFEThcapidhykEHdrBaively Fu s RIFends PGS EHHES S focktach | mage was

anal yzed whihoHedinNQkasE8 abbvel IMemSt MinREkhSs of BRI ZALdiRBrH1OURas From
previ ous experience (Furberg et at., Circulation, 90:1679-1687, 1994) it was

ant i ci pat edeasirad inthe fag il accasding td de tnadiog pdgeNTinsmie. pringye 8nssizn rate in the

pl acebo is | 00X m;;: Vi r i strandard

devi ati on dgg %’g%ap‘ﬁ%%ga&%é&ng ezlc’és(%lz g{gsﬁgmggﬁﬂg’é‘t%ﬁggfewgd&%%‘%f“ c|}f e. a total
of 800:d ndhyeadboairssturan dutettiz theiopaon toas@dnnalaonedtiods byl opatter.of 20 % a
significa .and _a treatnent

e, L evel of %,(t.wo-si ded), a.power. of, . 90
of Poct of B BIRRErTRIRRra TR S PR SRty o P ete By Tho
primary effect variables, change in | Mimean CCA, and | MImax Bul b, was 20
analyzed in a linear nodel with chapge in | M a ependent variable and with
treat ment _F g Péevf%’éteél’?“c%@"fbﬁég "I‘I@‘ffs&éﬁ‘za’t"l”n%o:ﬁ@gm}?g?‘r ﬁ%?éh?’%‘rre nts were
i ncl uded ifyitipedBdehe aRfualQYRId BeBFIMTmean progression rate in the placebo

ts  group would be approximately 15 pim per year with a standard deviation of 30 pm. 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 Balb, 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.




The random zation yiel ded wel | -bal anced treatnent groups, (see Tabl ¢ g1DEC 2004
Mean 25 baseline LDL-cholesterol was 4.1 mmol /L. Current nedication at
baseline or during trial for other cardiovascul ar conpounds (e.qg.

diuretics,,.C i.um channel bl ockers, ACE-inhibitors, agpjri
post rrenopgt?sﬂg{gwﬁgr none repl acenent therapy for wonen) \ﬁz\g’ééngf"ﬁa?ar in the

treatnent groups (data not shown). The nean followup tine was 35.9 (range
8 to 40) nonths. 1 6 DEC 2004 WO 01/ 97%$1 14 Metabol ic and physi ol ogi cal
effects of treatnment PCT/ S EO1 /01380 Metoprol ol increased serum
triglycerides by 0.14 mml /L conpared to the placebo group but no effect
was obser vidtabelicarrietysdeaibdlcfectyariregbtans. | n conparison to the placebo
group nmean heart rate decreased in the netoprolol group by 2.5 beats per

m n, 5 whi Metopfaba dngpraesbsgnen rplydedidesbydi dremeYL wemparabto thd gadebo cant | y

changed. Treatnent effect on carotid | aseline ultrasound data are given
'n Tabl e | SRRROSN0FE S5 OPRFEC SR P MRS CeA B UGBS B at e i n t he
pl acebo gr glugbdamup afedn Redfl ratlbitecr@BREa thk WetoFBolo M- QDA B 6é@pek alig i N the

bi furcation in the placebo group was 89154 um Fl uvastatin, but not

met opr of ol WhitecRlPRARICSHE 204 { ENesfAi YRS e i ssHicAmibheans«dCA conpared with

pl acebo after 36 nonths of treatnment (nean difference of yearly change

bet ween groups: -9, 95% confidence interval [Cl]: -15to -3 m p=0.002),
Tabl e 2- 3. THeBtmenNfeopmalaodtidids” ef f ective in slowing the progression rate of
carotid | MImaxBul b conpared with placebo after 36 nonths of treatnent (nean
di f f er enceBokliyedtrispuchdagae ghet weErblgi endod The 23en@B Wn@la) MM Adedro -3 prn,

p=0. 014), le 2-3. This effect was evi ge already after 18 nonths' of
treat ment %ﬁgeijﬁ"%?sﬁf’éfaéﬁ‘ ‘%bPlaf/‘“é’Qrﬂr?}ch‘?‘Pér} &3 %@tt%wnag $AX_ 58, 95% O :
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groups: -9, 35% confidence interval [CI]: -15 to -3 um, p=0.002), Table 2-3.

1s-  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% Cl: -94 to -23 um, p=0.004). Metoprolol 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 &ifference 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. Comresponding numbers in the fluvastatin and placebo groups

30 were 7 and 11 cases, respectively, p=0.350.
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Sex Men, n (%92 (46.2)89 (44.7)86 (43.7) Wormen, n (% 107 (53.8) 114 6 DEC 2004
(55.3)111 (56.3) Age (years)61.9 5.461.1 5.662.25.2 Current snokers (%57
(28.6)63 (31.7)66 (33.5) Body nmass index (kg /nR)25.6 3.725.6 3.825.4 3.4
Systolic Rloapdreiessure (nm Hg) 139.1 14.6137.9 15. 0139. geiSrofnAgast ol i c

bl ood pressure (nmHg)84.5 8.084,5 6.984.8 6.6 Heart rate (beats/mn)69.5
9.068.9 8.470.2 9.0 History of hypert?€3|on, n (%922 (11.1)21 (10.6)24
(12.2) Serum chol esterol (mmol /L 5 mnol IL, n (% LDL ( rnnmol /L)
HDL (nmol 1L)
Fasting bl ood glucose (mvol /L) History of NNDDM n (%)
(% Carotld uItrasonography Cbnnnmggggqtld INWnean (urn)
carotid X 3 :
(0. 48- 3(5121}31“.-,1:&"(50 46 4. 57)1 12 (0 41 - 4 &}}atmm(g}&,ﬁ) 42 (21 1) 37 (18. 8)

Triglycerides (mmol /L) Hi story of hyperlipidema, n (%
Hi story of CVD, n
Blfurcatlon

.1 0.95.2 0.75.1 0.6

Placebo/ Metoprolol/ MetoproloV/
Placebo Placebo Fluvastatin

Sex

Men, n (%) 92 (46.2) 89 (44.7) 86 (43.7)

Women, n (%) 107 (53.8) 110(55.3) 111 (56.3)
Age {years) 61954 61.1 5.6 62252
Current smokers (%) 57 (28.6) 63 (31.7) 66 (33.5)
Body mass index (kg /m2) 256 3.7 25638 254+34
Systolic blood pressure (mm Hg) 139.1 +14.6 1373 +150 139.1 £ 13.7
Diastolic blood pressure (mm Hg) 84.5 £ 8.0 34.5+6.9 84.8 £ 6.6
Heart rate (beats/min) 69.5 £ 9.0 680+ 84 70.2+£9.0
History of hypertension, n (%) 22{11L.1) 21 {10.6) 24 (12.2)
Serum cholesterol (mmol /L) 6.05 £0.98 6.14 £+ 1.03 6.14 £ 093

2 6.5 mmol /L, n (%) 66 (33.2) 70 (35.4) 68 (34.7)
LDL ( mmol /L) 4,1 +0.9 42+10 42+09
HDL (mmol /L) 140 £041 1.35£037 1.39 £0.35
Trigiycerides {mmol /L) 1.21 (0.48-3.57) 1.18 (0.46-4.57) 1.12(0.41-4.61)
History of hyperlipidemia, n (%) 31 (15.6) 42 (21.1) 37(18.8)
Fasting blood glucose {(mmol /L) 5109 52207 5106
History of NIDDM, n (%) 10(5.0) 7(3.5) 3(2.3)
History of CVD, n (%) 7(3.5 8 (4.0 8(4.1)
Carotid ultrasonography

Common carotid IMTmean (um) 398 + 171 920 £+ 197 903 £ 205

Bifurcation carotid IMTmax Bulb 1875 £ 505 1936 + 651 1970 £ 652

(am}

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-

media thickness.
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68 (34.7) 4.2 0.9 1.39 0.35 Selected baseline characteristics of

random zegoRGHPS partici pants by treatnent group. Abbrewigtdiense LDL, | ow
density lipoprotein; HDL, high density lipoprotein; NIDDM non-insulin
dependent di abetes nellitus; CVD, cardlf)vascul ar d| sease; IMI, intima s

medi a thi ckness. 1 6 DEC 2004 WO 0119717 51 PCTI'SEO 1111 1 380 17 TABLE 2.
Characteristics Treatnment gr oups Pl acebo Metoprol ol Placebo Fluvastatin
Common carotid EM,,,,,, Nunber, @%Lﬁgbj ect s390 393394389 Baseline (

SD)893 170 912 202910 186895 188" nths (t SD)896 176 908 205913

186890 196 36 nonths (y SD)917 203 934 t 220945 216905 205 A 18 nonths to
i 36 months to bhaseline ( QD)QA :

baseline (_ SD)3 y 10 -5

123 11-5__ 11

22 t 1336 1511

aracteristics

11 Q between groups at 36 m

nt hs
reatme

22 dad0 to 17)- 25 (-44 to -

Placebo Metoprolol Placebo Fluvastatin
Common carotid IMTpean (pum)
Number of subjects 320 393 394 389
Baseline (£ SD) 893 + 170 912 * 202 210 % 186 895 = 188
18 months (+ SD) 896+ 176 908 = 205 913 + 186 B90 + 196
36 months (+ SD) 917 + 203 934 + 220 845 + 216 9035 + 205
A 18 months to baseline (+ SD) 3% 10 -5+ 12 3£ 11 S 11
A 36 months to baseline (£ §D) 24 % 13 22+ 13 36 + 15 11+ 11
A between groups at 36 months -2(-20t0 17) -25 (-44 to —
(95% CI) 7
Bifurcation carotid IMT pean (umm)
Number of subjects 369 364 375 358
Baseline (+ SD) 1875 + 541 1936 %634 1886 = 570 1926 + 609
18 months (£ SD) 1982 + 572 1937 £ 3572 1954 + 589 1965 + 554
36 months (+ SD) 2133+ 630 2003 624 2007 + 670 2095 = 652
A 18 months to baseline (£ SD) 112 + 376 23 + 325 72 + 373 63 x 334
A 36 manths to baseline (£ SD) 2277 + 421 154 £ 411 211 + 455 170 + 374
A between groups at 36 months | -73(-133to - -41 (-102 to
(95% CI) 13) 19)

Mean values for and mean change in commen and bifurcation carotid intima-media

s 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.




(95% d) 7) Bifurcation carotid MI,,,,, (m Nunmber of subjects 369146 DEE7 2004
358 Baseline ( SD) 1875 541 1936 634 1886 570 1926 609 18 nonths (t
SD) 1982 572 1937 572 1954 589 1965 554 36 nonths ( SD) 2133 630 2003
t 624 209%0 99852095 652 6, 18 nonths to baseline ( SE)T/920138076 23 t 325
72 373 63 334 A 36 nonths to baseline ( SD) 227 421 154 411 211 455
170 374 A between groups at 36 nonths, -73 (-133 to - -41 (-102 to (95% Cl)
Mean val ues for and nmean chance in co n and bifurcation carotid
intima-nmedia s thickness at basel ine and at the 18 and 36 nonths foll ow up
according to treatnment groups. ma- medi a t hi ckness; SD, standard
deviation; d, confidence i nterval T@Iﬂé HEC 2004 WD 01197',51 PC T/SEO 1/0
1380 18 TABLE 3. Qutcone neasure Treatnent 13-coefficientSt andard
errorp-value LMImea" CCA Fluvastatin 18 nont hs-0.01350. 0080. 077 36

ront hs- 0. GG TmONaR, 102 TVERAHRPT O T8 TG0 SASHUTET g7, 5

nont hs0. 00120. 0090. 897 ,,,, bifurcation astatin 0.00090 50 940 Fluvl S
nont hs IMT ean 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 max 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 um) of the common carotid
s artery IMTmean and the carotid artery bifurcation IMTmax, respectively. Intention-to-
treat analysis. Adjusted for baseline IMTmean and IMTmax, respectively, and time

between measurements




36 nont hs-0.01320. 0130. 329 Metoprol ol -0.03670.0130.004 18 nont hs qq;QEg 2004
nont hs-0. 03330. 0130. 014 Treatnent effects during 36 nonths on progression
(in p.m of the conmon carotid s artery | Mnean and the carotid artery

bi furcation | MImax, respectively. Intention-to- treat analysis. Adjusted for
basel i ne | MInmean and | MImax, respectivéby, and tine between neasurenents 1
6 DEC 2004 19 CLAIMS 1. The use of a pharmaceutical fornulation, conprising
a bet abl Swherein the s betabl ocker is met oprol ol or stereoi sonmers
thereof, or a pharmaceutically acceptable salt thereof, or a solvate of
such a salt, in a maintenance dose |lower than 50 ng, in admxture with a
phar maceutical |y acceptabl e adjuvant, diluent or carrier in the mnufacture

of a medi cament for the prophylactic or therapeutic treatment of diet-
i nduced &andThe nesel 4 phfumadewichiefonsulatipgsiowprisingerictatdoaker whembrethes mel 1 t us,

angi na t ctori.s, intermttent. claudjfication, ocardial infarction,
[ nl utli nGeRRAEEFT i etanapal or TR asPAS oreth BiePIATBRRT TS pRePRl selt
peri pherzale;ee%,%%ﬂvm SEARS s Ry 'aﬂm{éﬁ%éecwae%weﬁ NgPREi e heart failure

(CHF). The use according to claim|l 1 n the prophylactic-treatnent of
at her oschémxturs . wiftba Bharfhaecutsellaecepthbivgadiwovant, dileentar atdier Qrthel ai m 2 wherein
t he mai nt enapce dose of  the et abl ocker js in the range of 25 - 47 ny. 4.

The use FPEBRENERCT DIETIRBCNLIC T PraPhE peticAr SherpRoVEF HeetmentBsEehf t he
bet abl oc | )5 : 8 L ag t Lous: ¢l a?Tn
wherein t eC%e%na %o%ger ¥ %é?r‘é‘tg%g?%’f’ glls’ ﬁ}?&@g#‘ﬁg%éi? ab%rr%%éé%plgﬁﬁ%’l hnfraar ate, or
met ops ol ptctbds, ixtatrdittent claudification, myocardial infarction, including acute myocardial

infarction, stroke, cognitive decline, peripheral vascular disease, renal dysfunction and

congestive heart failure (CHF).

!\.)

The use according to claim ! in the prophylactic treatmment of atherosclerosis.
15
3. The use according to either claiml or claim 2 wherein the maintenance dose of the

betablocker is in the range 0f25 — 47 mg.

4. The use according to either claim! or claim 2 wherein the dose of the betablocker is

20 25mg.

5. The use according to any previous claim wherein the betablocker is metoprolol

succinate, metoprolol fumarate, or metoprolol tartrate.



