WO 20051092343 PCT/EP2005/002957 USE OF PDE Il INHIBITORS
FOR THE REDUCTION OF HEART SIZE IN MAMMALS SUFFERING
@g%M\f@%BT FAILURE BACKGROUND OF THE INVENTJON.3 1. 0 geo
TECHNICAL FIELD The invention relates to the use of a
phosphodiesterase type Il (PDE Ill) inhibitor or a "Ca2+-sensitizing

agent" or a pharmaceutically acceptable derivative thereof for the
preparation of a medication for the reduction of the heart size of a patient
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dogs with dilated 15 cardiomyopathy (DCM). Many dogs with DCM have a
gw&ﬁéw%%(h@%ﬁﬁt 1995), with Dobermanns in
particular generally experiencing only short survival times (Calvert et al.,
TogPECHANEr A&t BIELID97). There have been few studies examining the
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(}.lEet%@gggu%al., 1998). On the whole, oral positive isotropic agents have

lost tavour In the treatment of chronic heart failure in human patients in
recent years, after a number of trials revealed adverse effects on survival
despite short-term hemodynamic benefits (Packer et al., 1991; Cowley

and Skene, 1994). Recently it has been suggested that calcium 25

s%n%‘rﬁ%%ﬁ&% P BAATEBYsitive inotropic effects without
REOEENEUS PRt tReraslyaEsa e HRGIS UNAIYGIRICRAICIM AVEIIARD scute heart

a%ssPciateddwiq;n ore tra]di,tion | positive irrotropes such as dobutamine,
amnnone and mirmone Pt eRd S IR ST Rb b iR dilpias

cateiinmyepaitigidy dife daasinglhashddaM have a very guarded prognosis (Monnet et
al., 1995), with Dobermanns in particular generally experiencing only short survival times
(Calvert et al., 1982; Calvert et al., 1997}, There have been few studies examining the
irzfluence of treatment on survival in dogs with DCM, although a subanalysis of the dogs
with DCM in the LIVE study showed an improvement in time to treatment failure in those
dogs receiving enalapril compared with placebo (142.8 versus 56.5 days, respectively)
(Ettinger et al., 1998). On the whole, oral positive inotropic agents have lost favour in the
treatment of chronic heart failure in human patients in recent years, after a number of trials
revealed adverse effects on survival despite short-termn hemodynamic benefits (Packeret
al ., 1991; Cowley and Skene, 1994). Recently it has been suggested that calcium
sensitising agents may result in positive inotropic effects without producing some of the
aciverse effects (including calcium overload) associated with more traditional positive

inotropes such as dobutamine, amrinone and milrinone.

Pi mobendan is an inodilator compound with calcium sensitising effects, as well as some
phaosphodiesterase type IH inhibitory effects. Rather than increasing caicium entry into

cardiac myocytes, calcium sensitisers achieve their positive inotropic effect by sensitising
=)
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30 phosphodiesterase type Il inhibitory effects, Rather than increasing
calcium entry into ca.rdiac myocytes, calcium sensitisers achieve their

ifive ipatropic effect by sensitising WO 2005/092343 o
E’%ilg E%‘%%%OOZ%? the contractile proteins to existing cyt§Sofie caitii"
by altering the binding of calcium with troponin-C. Producing a positive
inotropic effect by calcium sensitising tRereby avoids some of the adverse
effects of cytosolic calcium overload. Increased cytosolic calcium levels

have-heamBssocialed wilhandneteaseddrrians v i nvinmias andidum

sudden death. Clinical trials of long-term use of oral pimobendan’in
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the annuluses of the mitral and Icuspid valves are increased In

propotis e el sy e e stemmbdr dilEise ©aMLRKeltmrabel 992).
caused primarily by e.g. genetic abnormalities ar secondarily e.g. due to

alvular insufficiency both resulting in cardiac volume overload. However,
Livaioas %‘idﬁéﬁaﬁg%ms%e?&ﬁ&ﬁﬁﬁ@aaﬁaﬂﬂs%%@i Hgea geHisrHige of the
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clinically as changes in si e, and_function of the heart. Cardiac
B S AR B PR o Tt amd
pregreskisheRuversesardimprromode lingdsragonidofofhditratmndgatiaf. DCM

heartfailue Hﬁ@é@@yﬁ&xgﬂfe%tef@“ﬁéﬁe@ﬂ@ﬁé’rﬁﬁﬁﬁ@%@%ﬁ%ﬁgﬁ%%%e 0

largely on symptomatic refief rather than on addressing un
e
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redﬁxce the.f[i;ls(%of death in patients with coronary 25 diseases. In
e
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%5@@5@1&)@ RQ&@@%&%&E@ QQI%J&Q@ﬂE?g zrlt ggéﬁué? the treatment of heart failure therapy.

Heart failure therapy has traditionally focussed largely on symptomatic relief rather than

on addressing underlying disease problems.

The problem underlying the present invention was to provide a medication, which allows
to remode] the size of the heart to reduce the risk of death in patients with coronary
diseases. In particular, the problem underlying the present invention was to provide a
medication, which aliows to reduce the size of the heart to reduce the risk of death in

patients suffering from heart failure.



-3- BRIEF DESCRIPTION OF THE INVENTION It has been found
surprisingly that phosphodiesterase type Il (PDE Ill) inhibitors and/or a
Ca'"'-sensitizing agent or a pharmaceutically acceptable derivatives
thereof can be used for the p[?ogration of a medication for the reduction
of the heart size of a patient suffering from heart failure. According to a

first aspect, there is provided the use of a phosphodiesterase type Il
BRIEF DEROEFIIIMHDIRGETR ENCUENFE $8Rsitizing agent or a pharmaceutically

acceptable derivative thereof for the preparation af.a medication for the
1 . & = g
s e L e O

Caz“‘"-serasmim&nt the diectosumetiralitestopatietioty vire dutiohvaf thertdarbsize
the prepafﬁb@npﬁtheﬂad%ggg g FmReat dailig. %Qiﬁ%%ﬁ&@&ﬂ% o4

administering to said patient an effective amount of an PDE Il infibitor or
from eath igfidEmaceutically acceptable derivative thereof. Furthermore, the

disclosure relates to an article of manufacture comprising packaging

AccordinPRIEH: GoR@iRe within whichds,a 9@5%9%“9{96%@1%%%%4@1{ e9tRBitor or a Ca**-

_. . heart size of a patient suffering from heart failure and the packaging
sensifizing aeeptAr O PRRPRASE HIRAbY AR AT TEEHEE YA AEtrel dorfyomsareiprse
a medicatsREotaietidaeiohherhenshaizenla Datient suftarpadronsheaifallure,

_ wherein said composition comprises at least one PDE IlI inhibitor or a

Ca'i-sensitizing agent or a pharmaceutically acceptable derivative thereof.
Moreovep RS PyRsOR T foNTORF RE R RAW N BSFEgEE ishoiisthe lateral

sufferin gfﬁ@éa_@i@afaﬂi@g@mﬁj@fx mﬁ?gl iSIBrﬁ}@@i@ msmﬁmdré&ghocﬂ&i@dmgg an
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oracic radiograp
thereof. dog in Fig. 1, following four months treatment with furosemide, enalapril,

digoxin, and pimobendan. Figure 3 shows the Heart Insufficiency Score

(ISACHC) in dogs treated with pimobendan (each left black column) or
Furtherntven drepsill¢encrehithtigrewitiole mm)omasays OPaneseckemgdre 4 shows
mareriat RGN GlinicakEHestindogsdimaied withdisehendanieft black .
patient suffering from heart failure and the packaging material comprises a label which
indicates that the composition can be used to reduce of the heart size of a patient sufferimg
from heart failure, wherein said composition cﬁompxises at least one PDE I inhibitor or a

Caz'*—sansitizing agent or a pharmmaceutically acceptable derivative thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the lateral thoracic radiograph of an English cocker spaniel with dilated

cardiomyopathy, showing alveolar pulmonary cedema and cardiac enlargement.

Figures 2a and 2b show the thoracic radiograph of the same dog m Fig. 1, following foux
months treatment with furosemide, enalapril, digoxin, and pimobendan.
Figure 3 shows the Heart Insufficiency Score (ISACHC) in dogs treated with pimobendan

{each left black column) or benazepril (each right grey column) on days 0, 7 and 56.

Figure 4 shows the Oversll Clinical Effect in dogs meated with pimobendan (Jeft biack

cohrmn) or benazepril (ght grey column) on day 56.
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column) or benazepril (right grey column) on day 56. WO 2005/092343
PCT/EP2005/002957 -4 Figure 5 shows the survival function (56-day

Resian) R degs treated with pimobendan (upper-0- curve) or, ge}%azgggyil .
(lower--0- curve). Figure 6 shows the survival function in dogs treated WitR™

pimobendan (430-day period/ 5 upper--0-curve) or benazepril (228-day
period/ lower--D-curve). Figure 7 showstreduction in mean heart size for
pimobendan treated dogs (-0.15 v) versus benazepril treated dogs (+0.22

VFiQeBER Ak %@%@&E’nm%%ﬁy%w%@Lﬁ%ﬁ@f%k Mnden

relates to the use of a phosphodiesterase typé | or,

pPERRTEBR A PHE HIShPrBReTE Geresenthizisgraglent, or a PDE Il inhibitor

which exhibits additionally calcium sensitising effects (Ca2+-sensitizing
ent), or a 15 pharmaceutically acceptable derivative thereof for the

preparAtTIEE DR TERRALSmEPRHE drga dreatn ofith @ imedansire $3Grdsatimmtod /
Sntﬁieﬂng@romxhe@rtcﬁaiﬂéﬂ&egm:tgmé?%dﬁJWBMQEL'@S-%‘%@%_E i

hereinabove and hereinbelow relates to phosphodiesterase (P
inhibitors, which prevent breakdown of cAMP to 5’AMP and 20 thus

niggntain dveve ffettocbo AMER arhpatdin kingsadrddaihesBeConaan. 15 v) versus
n%@ﬁéz%‘ﬂﬂ?ﬁeﬁ&tévﬁ r‘ha' 95\: ffects of PDE M inhibitors are as a rule

positive inotropy and vasodilatation, which reduces the afterload patients
with heart failure feel better. 25 The term Ca2tsensitizing agent relates to
a compound which increases the Ca2+ sensitivity of cardiac contractile
proteins, i.e. increase the developed contractile force at a given

cOfceHirklioh I AR THONE i{ifAkibitors or Ca2 sensitizing

afentsvaregilesiasab piEnebenssResphodiesterase type T (PDE 1) inhibitor,
preferably a PDE I inhibitor, a Ca2+-sensi£izing agent, or a PDE III inhibitor which
exhibits additionally calcium sensitising effects (Ca2+~sensitizing agent),ora
pharmaceutically acceptable derivative thereof for the preparation of 2 medication for the

reduction of the heart size of a patient suffering from heatt failure.

The term “PDE IH inhibitor” as nsed hereinabove and hereinbelow relates to
phosphodiesterase (PDE) I inhibitors, which prevent breakdown of cAMP to 5'AMP and

thus maintain the effect of cAMP on protein kinase and other secondary messenger

activation.

The effects of PDE I inhibitors are as 2 rule positive inotropy and vasodilatation, which

reduces the afterioad patients with heart failure feel better,

2 I . .
The term Ca™" -sensitizing agent relates to a compound which increases the Ca®* sensitivity

of cardiac contractile proteins, i.e. increase the developed contractile force at a given

concentration of Ca®'.

Preferred PDE Il inhibitors or Caz':—se:nsitizing agents are cilostazol, pimobendan,

milrinone, levosimendan, amrinone, enoximone and piroximone TZC-5665 or
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milrinone, levosimendan, anrrinone, enoximone and piroximone TZC-5665
or WO 2005/092343 PCT/EP2005/002957 -5 pharmaceutically

wocHptable;salts, derivatives, metabolites or pro-drugs thereEcg.E.hélsgba]:}sm2957
preferred are pimobendan and levosimendan, or pharmaceutically

acceptable salts, derivatives, metabolites or pro-drugs thereof . Even
more preferred is pimobendan and levosimendan. Evenmore preffered is
pimobendan, pharmaceutically acceptable salts, 5 derivatives, metabolites

q;hpmadgu@&gy?’&fbtﬁﬁfh@ @h&?}d@fﬁa@iﬁ&,’&&@a@ﬁiﬁb‘ BlS@Sdrugs thereof. Most

ro-6-[2-(4-methoxyphenyl)-JH- _

@éérfg‘.qn%}f‘d%%@ﬂ- 9%?@%3@%%%%3&%@%%%@%&@& in

EFi008/69 maBbdlevnsimendiagsshargyfidazonadiinitaterfaryativeodiian and
IC vas] i known to the public as .

e B R marsmess

SSRGS anelahsitigheonnthtiassh dearegiéscribed earlier for example in GB

2228004, US 5,151,420 and US 5,569,657. The term "patient” as used
ereiQabove and hereinbelow relates to an animal or a person 15

SURSRAY AT RERLOAIR RO S ferrfiiydinshittetfrates rrhamrhalBuch as
pemaatedadnlefupling hethairs i) agditionde, primaiesmavaliely:af Ale® ooz 101

I e.freated according_.to the method of the present
B R 0 18 A S TR o e is

sReep, o hotdes|dogdst 665 guneacpigscmis-Gortter bovine,

QuIREACUDE.GARNE. IRHNGRIOARRE AL MR SReSIes canRefieated,
However, the method can alsobe practiced in other species, sucha

SPPPSHBCTES P18 dPatd HufBsnshHE S 68694, cats and horses.

Human patients are female or male 25 person who are suffering from

art failure. As.a rule such.persons are children, young adults, adults or
e B e P ca Gt obri Rt e fracperson
antie6d y&ars hihrelvdure Teartfailireias usatdereinabaye@Rds primates

herginhelw,sglates to any contractile

In addition to primates, a variety of other mammals can be treated accordin g to the method
of the present invention. For instance, mammals, incinding but not limited to, cows, sheep,
goats, horses, dogs, cats, guinea pigs, rats or other bovine, ovine, equine, canine, feline,
rodent or murine species can be treated. However, the method can also be practiced in

other species, such as avian species.

Preferred are human patients, dogs, cats and horses. Human patients are female or male
person who are suffering from heart failure. As a rule such persons are children, young

adults, adults or elderly people with an age of between 6 and 80, preferably between 30
and 65 years.

The term “heart failure” as used hereinabove and hereinbelow relates to any contractile
disorder or disease of the heart. Clinical manifestations are as a rule the results of changes

to the heart’s cellular and molecular components and to mediators that drive homeostatic
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30 disorder or disease of the heart. Clinical manifestations are as a rule
the results of changes to the heart's cellular and molecular components
iators that drive homeostatic WO 2005/092343
%%%6%@2%10?5/002957 -6 control. The heart failure is as a ruies T/ EF 2005/002957
accompanied by an increase of the heart size and deterioration of cardiac
functions. Pre-dominantly, the patients Suffer from heart failure, which is a
chronic congestive heart 5 failure, a heart failure due to myocardial

WM@I'%@E&HMQ&Q&Q&QE'%D%%&Hﬁﬁ%@&%ﬁ%n%@ﬁeﬁﬁ %ef;l@an size

) e[duction of the heart size" as used hereinabove and hereinbelow réla
SRR Y BiAe 9EiBRthe heart of the patient, which may be

determined according to the to radiograph methods suggested by James

il)\/.e_ uchanan o al.aéBucha n.1995) and is expressed in the relative
SN oA AP S Prere AR R At el cparsbratcar

change of

Frabesu eV EiS)of dridopatient il esieatb by 0h0R 4R Qe 3WHRIN §0:1Q cardiac
100.days, in particular by about 0.15 within about 60 days, of treatment

with the PDE Il inhibitor and/or Ca’+-sensitizing agent. 15 The term
"effective amount” as used herein means an amount sufficient to achieve

aheadustienelitbe Jagstnize yuhe Qs%@;iéh %Qééub%‘v@ | 9 l[w(:)rrf:'nbeloydre}a?;es toa

ng-sen@s}jtizing agent is administered in a single dosage form.

BYafEiab Ry, M BoE iahasiraneesavhist mi tin geiyenindd according to the
adliivinigtereetiodconpinaliosy withea wegnRd A6t INerRaMc 36681, Sueh
asecond.a tive htera utic agent is preferably selected from the group
consisting of CaTciunT CRAMSST B YEETROAI e s Brelcrnble fbe relrsi apean
vl Sk tubl (VKT s indidipgiote isindid@eatag NS, 0 2 GSIFONES 100 days,
antagonists,.digiialis ' Rurhythmic agents or diurglics 25 in_
pa%gulag wfé?g%{gggé%?cﬁﬁr?&%ﬁe bgrEéIF %%‘llﬁ é”ﬂﬁ%%‘%é‘é@é@ﬂambﬂm

REBr oD CoREtiting agent

The term “effective amount” as used herein means an amount sufficient to achieve a
reduction of the heart size when said PDE 11 inhibitor or Ca”—sensitizing agent is

administered in a single dosage form.

Preferably, the PDE I inhibitor and/or Caz+—sensitizing agent i1s administered in
combingtion with a second active therapeutic agent. Such a second active therapeutic agent
is preferably selected from the group consisting of calcium channel blockers, ACE
inhibitors, diuretics, platelet inhibitors, beta blockers and angiotensin II antagonists,

aldosterone antagonists, digitalis giycosides, antiarrhythmic agents or diuretics
in particular

®  wherein the caiciumn channel blocker inhibitor is selected from the group consisting
of diltiazem, verapamil and felodipine ora pharmaceutically acceptable derivative
thereof; and/or
wherein the ACE inhibitor is selected from the group consisting of omapatrilat,
MDIL100240, alacepril, benazepril, captopril, cilazapril, delapril, enalapril,

enalaprilat, fosinopril, fosinoprilat, imidapril, lisinopril, perindopril, quinapril,
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of diltiazem, verapamil and felodipine or a pharmaceutically acceptable
derivative thereof; and/or wherein the ACE inhibitor is selected from the

‘9{}0%__&%9& ting of omapatrilat, 30 MDL100240, alacepril, P§?%§&Q} 02057
pril, ci , [ )

capto azapril, delapril, enalapril, enalaprilat, fosinopri
imidapril, lisinopril, perindopril, quinapril, WO 20115/092343
PCT/EP2005/002957 -7 ramipril, ramipfitat, saralasin acetate, temocapril,
trandolapril, trandolaprilat, ceranapril, moexipril, quinaprilat and spirapril

or a %ER?%&%HM,%%F&%@@&%{'Y&HM&H}&[%%d%&éléﬂ[ RURSIRIR.

the beta blocker is selected from the group consisting of bisoprolol, 5
carvé&ﬁ?%ﬁ@%oﬁfﬁranrﬁram@taﬂeg MHERT IO & PRAFAEGHERAGeptable
acceptable: denivadiretheseof, and/or  wherein the angiotensin |I

anta osgist IS %electeq from the group consisting of saralasin acetate,
CandATiER, PHAEREH. AR AR EHTHAR JER S BEA A S BtR g5 RifApTolol,
eprosantetiidthesartaript gzopartain! peidvsarian @anchielmigatidnbr ceptable
pharmageLitically. r@nq %%S%Qtable derivative thereof and/or m wherein the
aldosterone antagonist is selected from the group consisting of
spirondhgeatnas eptavenond! eainesntnies poeatsidrne disreivonepsiating of
pharmacesdicaliy.aceapiahiedenaive hereol, aRUOLENREEIA Meissium,

antiarrnythmic agents are selected from the group consisting of 15
arniofRFEHE ety IIHR o [aERRIFET O T STE AT dBC fluBamthe. pakhaanaceutically
mexilgtinataeainida: wroeaisamiger propafenone, quinidine, sotalol or a
pharmﬁ_(l:eu.tic Ily g?cce table derivative éheredo ., and/or (r) wherein the
diuretic 1€ LB KA oA TR S UPEP LR EREHG L i e BB RrAt®hRie,
bumetanicie) ataory ridcavidnazosemide, petzslimienpiratapidey tripmatikd;ally
20 b%ﬂ;@ﬁ@@%&%‘%%%&tb%ﬁ% hydrochlorothiazide,

hydroflumethiazide,
= wherein the antiarthythmic agents are selected from the group consisting of

osinoprilat,

arnicdarone, betrylium, disopyramide, dofetilide, flecainide, ibutilide, mexiletine,
tocainide, procainarnide, propafenone, quinidine, sotalol or a pharmaceutically
acceptable derivative thereof., and/or

= wherein the divretic is selected from the group consisting of furosemide, torasemide,
buimetanide, etacrynic acid, azosemide, muzolimine, piretanide, triparnide,
bendroflumethazide, chlorothiazide, hydrochlorothiazide, hydroflumethiazide,
methychlothiazide, polythiazide, trichlormethiazide, chlorthialidone, indapamide,
metolazone, quinethazone, etozolin, triamteren, amilonide, or a pharmacentically
acceptable derivative thereof., and/or

= wherein the digitalis glycosides is selected from the group consisting of digoxin,
di gitoxin, g-strophantin, 8-methyldi goxin, B-acetyldigoxin or a pharmaceutically

acceptable derivative thereof.

Most preferably, the PDE I inhibitor or C2*"-sensitizing agent, in particular pimobendan
or levosimendan, even more preffered pimobendan is administered together with one or
more medicaments selected from the group consisting of one or more ACE-inhibitors, one

or more diuretics and one or more digitalis glycosides.
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methychlothiazide, polythiazide, trichlormethiazide, chlorthialidone,
indapamide, metolazone, quinethazone, etozolin, triamteren, amiloride, or

WPhREIsssHtically acceptable derivative thereof., and/or (r ein_the
digitalis glycosides is selected from the group consisting of gé\%}g%,wilgﬁmm

digitoxin, g-strophantin, B-methyldigoxin, 6-acetyldigoxin or a
pharmaceutically acceptable derivative thereof. Most preferably, the PDE
M inhibitor or Cat'-sensitizing agent, in particular pimobendan or
levosimendan, even more preffered pimobendan is administered together
ith one or 30 more medicaments selected from the group consisting of

GPHRSMRRCE R IBIIBREOBSaD 8F ABRinintFFetca Bish PREdsragToferms as tablets,
digtaiss gich siflesidl QPR0R AR PIHEER2 CAROAZIRY folntiBions), pills,

Cé)orwaounds of![this Inventjon can be administered in such oral dosage
f

PS A% EABIRNES: SHEh RECHREEN BIRARRIRCNIHES SRAERHIPRSIdESY BRY also be
teviedhigleaso fommutatonshehilisr pOvRens igiapitesmalDesettattyieSer
JONS,:SVIURS, .an ulsions. They may also pe 5 administered in
B S S TN R e e

ipfraTRAeliey frtin TR UeIA deladaddstoredaivat. lnbuamanliiosd bé eddinasered
skitin fherphaimaseuical Riteidd Gy HaR L W MINSIRRI RN Bl nistration

ger&tefrallg will be adminjstered with a pharmaceutical carrier selected on
tRBSET RESTRSSEHYY WS Sdministration and standard

pharmaceutical practice. 10 The dosage regimen for the compounds of

tti% resent inventi ill, of course, v, dependin uponﬁ own factors,
L .
sucﬁ as the ar%agg%fncgm%ogﬁcg?ggé}é fggegf fﬁ\ég S5 [;chd’éﬁeaﬁ?fy

idcpsadm aprProkne ot fadininistreitiontithelspercies)yagejseaarimealiitics of the

rericaieandiian: aoshugiaht bl erinipal et s and sEentehile,

symptoms; the 15 kind of concurrent treatment; the fread rr y of treatment;

R HE BBt S thethreTeainiFRl 1B AAR Fa AR 6RBT Bichsatiamtoms: the

anddhe efieardesiretnbnpis EaR-ar-velLHBAf&M: the route of administration, the
renal and hepatic function of the patient, and the effect desired. A physician or veterinarian
can determine axid prescribe the effective amount of the drug required to prevent, counter,

or arrest the progress of the disorder,

By way of general guidance, the daily oral dosage of each active ingredient, preferably of
pimobendan or Levosimendan, when used for the indicated effects, will range between
about 10ug/kg to10 mg/kg, preferably from 0.05 mg/kg to 5 mg/kg, in particular from 0.1
mg/kg to 2 mghkg.

Most preferably from about 0.1 mg/kg to 1.5 mg/kg of pimobendan are administered per
day.

The PDE I inhibitors and/or Ca2+msensitizing agents may be administered in a single daily

dose, or the total daily dosage may be administered in divided doses of twa, three, or four

times daily.



10

25

30

%g&%@gﬂame, the daily oral dosage of each active ingredient

can determine and prescribe the effective amount of the drug required to
prevent, counter, or arrest the progress of the disorder. 20 By way of

) . TIEP2005/002957
preferably of pimobendan or levosimendan, when used for the in T

effects, will range between about I0g/kg tolO mg/kg, preferably from 0.05
mg/kg to 5 mg/kg, in particular from 0.1 ®mg/kg to 2 mg/kg. 25 Most
preferably from about 0.1 mg/kg to 1.5 mg/kg of pimobendan are

atpsterectaslt ooy, Al B@dgageﬂéiiﬁ%ll@tg A0gIgRC Q&ﬁlﬁ%&%ﬁﬂf}ﬂtﬁnas al

agents may be administered in a single daily dose, or the total dai

dOSR i By BesRhMisiie iR HAl¥ e st Op V itveanFemalt Toies.3Bing

tiraesiaailye WQ R2R0RKARB4BRETERRA0R/0R28RT 0% TR RREM delivery
i%gitg]iéo%ea&%oré %&Eﬁ-sensitizinﬂégﬁegnét);r(%?n}]ﬁ%e%%%%%g?red in mtranas%l .
f e PO RIS Qi miten

rm via topicaruse o SRR
rémeghasitlg deargsdemmade. skin patches. When administered in the form
of a transdermale delivery system, the dosage administration will, of
course, be continuous rather than intermittent 5 throughout the dosage

reBArRER. FFHBNESErs AR for - melorianpecssn et 2imes denismiecred in
tygigathasministaracpinaatmbiuie site-syitalie pharmacausical dilugnis,
or carriers (collectively referred to herein as pharmaceutical

excipients ] ]
cfs%fé?%f%h?fsmﬁ%@é&@%%ﬁﬁa}émiéwﬁéhméﬂa@&im%fﬁﬁp@ft to the intended
ddminiSirmtiaiy thatisharal tahletsieapsaasee)iissrSyrwas and:Hagiikend
%gsigpg {%%ng vry{tar;] gggé/eq{[iongé é)hiar?aceutical practices. For instance,

' e form of a' ta

1 C {ces, :
for oral administration’in 5 LBIgT6F Capsule, the active drug

component can be combined with an oral, non-toxic, pharmaceutically

arGaRiahle, el aeatier SHEN AT [PRI0SS rSIAIGR, 8#9&@3&&,%%%%3% drug

methyl cellulose, magnesium stearate, dicalcium phosphate, calcium
S{ﬂ%@?qﬂ%im’cgg}%ﬁﬁﬁéﬂaltﬁbqw@ TfJF-brsic, pharmaceutically acceptable, inert

carrier such as lactose, starch, sucrose, glucose, methyl cellulose, magnesium stearate,
dicalcium phosphate, calcium sulfate, mannitol, sorbitol and the like: for oral
administration in liquid form, the oral drug components can be combined with any oral,
non-toxic, pharmaceutically acceptable inert carrier such as ethanol, glycerol, water, and
the like. Moreover, when desired or necessary, suitable binders, lubricants, disintegrating
agents, and colouring agents can also be incorporated into the mixture. Suitable binders
include starch, gelatine, natural sugars such as glucose or beta-lactose, corn sweeteners,
natural and synthetic gums such as acacia, tragacanth, or sodium alginate,
carboxymethylcellulose, polyethylene giyeol, waxes, and the like. Lubricants used in these
dosage forms include sodium oleate, sodium stearate, magnesium stearate, sodinm
benzoate, sodium acetate, sodium chloride, and the like. Disintegrators include, without

limitation, starch, methyl cellulose, agar, bentonite, xanthan gum, and the like.

The PDE T inhibitors and/or Ca2+-sansitizing agents can also be administered in the form
of liposome delivery systems, such as small unilarnellar vesicles, large unilameliar
vesicles, and multilamellar vesicles. Liposomes can be formed from a variety of

phospholipids, such as cholesterol, stearylamine, or phosphatidylcholines.
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administration-in liquid form, the oral drug components can be combined
with any oral, non-toxic, pharmaceutically acceptable inert carrier such as
ethanol, glycerol, water, and the like. Moreover, when desired or
WECALYSRA4uitable binders, lubricants, disintegrating 20 agEht& /002957
colouring agents can also be incorporated into the mixture. Suitable

binders include starch, gelatine, natural®ugars such as glucose or
beta-lactose, corn sweeteners, natural and synthetic gums such as

acacia, tragacanth, or sodium alginate, carboxymethylcellulose,
polyethylene glycol, waxes, and the like. Lubricants used in these dosage
firnSic itelsbiiunulzate Sotiniiskpsatamagnasiim stepleteith soluble

Eﬁ’g%&%ﬁ&%&%ﬁ%ﬁ? é%e%@&&%’_ﬁﬁ%é@s%@ﬂ%%&’%ﬁgg Fyrrolidone,

grators include, Without limitation, starch, methyl ¢ ar,

beesrieeokanthasiyuyArapr e kethsssl mpiEeHPhARMi Ry sy cthylaspart-
C&ﬁd&ﬁﬁ@l@@@@;ﬁ%ﬂ?}&%;@&ﬁc@?@%@ Rigienestdn e oimiuelliReRme
delivery systems, such as small unilarnellar vesicles, large unilamellar 30
vesicles, and multilamellar vesicles. Liposomes can be formed from a
vatehyrafophosariolip s sbichsas chal€steretnsivaindaming nory be coupled to 2
phosphatidylcholines. WO 20051092343 PCT1EP20 9972 10T
il st e Sl e

sokabipleppiyytasits asidargbiglbtelr yidardeplySersPhpWrinste ean petyghisolic

POLYY Y] Ml QREoIRMERR, GORANVAISLy butyric acid, polyorthoesters, %oiyacetals,
polyhgﬂqkryoxypropylmethacrylamlde-phenol, polyhydroxyethylaspart

aRYEBRERN Y SEh IR RABY e FOS TSI EIs ST AP HRR e Rintgyopo ymers
regidu@scdrurthermore, the PDE M inhibitors and/or Ca'-+-sensitizing

agents may be coupled to a class of biodegradable polymers useful in
achieving controlled release of a drug, for example, polylactic acid,
p@lygiyedliaradichacopaiyinerscoijushtiacticsaitdbpofpghdolidsti@tacid;ay contain from
palyepsilon.capro IC.8G] L
ol S it S
amphipathic block copolymers of hydrogels. Dosage forms

§ Pharnaceutical GrRIvPesitinimcdiiakledorAdminintiation SraY L0 RiBresent in an
r%;rnmunt of about 0.5-95% by weight based on the total weight of the composition,

Gelatine capsules may contain the active ingredient and powdered carriers, such as lactose,
starch, cellulose derivatives, magnesiurn stearate, stearic acid, and the Iike. Similar diluents
can be used to make compressed tablets. Both tablets and capsules can be manufactured as
sustained release products to provide for continuous release of medication over a period of
hours. Compressed tablets can be sugar coated or film coated to mask any unpieasant taste
and protect the tablet from the atmosphere, or enteric coated for selective disintegration in

the gastrointestinal fract.

Liquid dosage forms for oral administration can contain colouring and flavouring to

increase patient acceptance,
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15 about 1 rnnilligra_m to about 100 milligrams of active ingredient per
dosage unit. In these pharmaceutical compositions the active ingredient
wilbardigay]ly be presentin an amount of about 0.5-95% byp%’ﬁ@%&%%%%%—;
on the total weight of the composition. 20 Gelatine capsules may contain
the active ingredient and powdered carriers, such as lactose, starch,
cellulose derivatives, magnesium stearkte, stearic acid, and the like.
Similar diluents can be used to make compressed tablets. Both tablets

1A EAASHAR a8 INBNUREIIRA A% URINRA FRIEA3S, BRAdUGISd Qugar
e

provide for continuous release of medication over a period of hours.

CBH L RIS RO ER AR B RF ebutelr PRictbarss B koK asjtable carriers
ﬂdﬂpl@a@a@d f It&ﬁtﬁié’&?@ﬂf&t@f&ﬂbﬁéﬁ?ﬁﬂ Hmmﬁraimﬁiﬁﬁlﬂ@;%l@&ﬁﬁiﬁ{d iCwater
coat r selective disintegration.in the gastrointestinal tract. Liqui
PR S e R T e T
febinoreasepatiedizagrepetneest3h W 200549284 dium sulfite, or ascorbic acid,
&/ BEROPOAA, 4 IR IRRSIAbiNAIE L SURPIS QL EANNE AQUEOHS A iss

dextrose (glucose), and related sugar solutions and glycols such as
HHEARE FRAGRFEdH O PokpctinifitTe RFERTS 3 PO lsTiRNs| saa oS in Repservatives, such as
Rarenteialsolutions, aekuiessionpampssal administasiemereferably
contain a water soluble salt of the active ingredient, suitable stabilizing
agents, and if necessary, buffer 5 substances. A.ntioxidizing agents such
asisbi ymrnsukitac sodittiprsafitesaf rstorbiemaoid o Paaalat@@fal Sciences,
i are sujtable stabjlizing.agents. Also used. are citric acid and its
ggﬁr%bg%]% 12%18}5?#@&3{ I%sgﬂé‘ f%ﬁ?%é?%cﬁté?ats%?g fo%%l%an contain
preservatives, such as benzalkoniurn chloride, methyl-or propyl-paraben,
and-ehinrebutanel.AQiiabie phannaesslicalaauier e desarbedtyimn e
Remington's Pharmaceujjcal Sciences, Mack Publishing Company, a

St G raiBrre And esktan IR ABTEIeSIS BIlINGRABIORRS RSragbifrguponent in

segnod thetapeulic agensianeiadizt msierad with e cEDgIAN B RiBIO isual dosage

apd/or Caz+-sensitizing agent, generally the. am of each component
Pr? Qxe agent when a r?i tergg a]tor%, %: v?e ot% the a%gpt}ve or syncrgisﬁ% e:?fect of the

* therapeutic agents when administered in combination.

Particularly when provided as a single dosage unit, the potential exists for a chemical
interaction between the combined active ingredients. For this reason, when the compound
of formula 1 &nd a second therapeutic agent are combined in a single dosage unit they are
formulated such that although the active ingredients are combined in a single dosage unit,
the physical contact between the active ingredients Is minimized (that is, reduced). For
example, one active ingredient may be enteric coated. By enteric coating one of the active
ingredients, it is possible not only to minimize the contact betwesn the combined active
ingredients, but also, it is possible to control the release of one of these components in the
gastrointestinzal tract such that one of these components is not released in the stomach but
rather is released in the intestines. One of the active ingredients may also be coated with a
material which effects a sustained-release thronghout the gastrointestinal tract and also

serves to minimize physical contact between the cormbined active ingredients.
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15 a typical daily dosage and typical dosage form may be reduced relative

to the usual dosage of the agent when administered alone, in view of the
additive or synergistic effect of the therapeutic agents when administered
YO &8RibRAtion. Particularly when provided as a single dosgé:g[&ﬁff);oﬂ%{}emm
potential exists for a chemical 20 interaction between the combined active
ingredients. For this reason, when the ¢@mpound of formula 1 and a

second therapeutic agent are combined in a single dosage unit they are
‘etmated Sueh akalhoual e ACKNG RAICHISHIR AR HOTNINELIN S such hat
single dosage unit, the physical contact between the active mgreé\'lcén?s IS
rHifR AsIRAe 8 (ikkie iCOTrReRRE B roBEX AR iBreinterdinte fhrdl i nopeuictpmsashbeould
SRRl eteHnBMBR @ ICERRINGIANE- NG AGHYS: LRJMIECIRBES coated

possible not only to minimize the contact between the combined active

ifgreaRRnGA Aaler spislsoeEhRAY HBR BPEHES SIBEE A BIRIRENGf T RiseeOated
ceipopeRisdstial agastointestinalisasbsushrthabans oidhigpRellulose (FIPMC)

com %?gnts isn.g%)t re!ggsgdasi%ge %trg) ach hut :S%:Sher és released in the
intestines TORG of tha Attiva ingT SaiBhts ey MRS DETHERY firprate the active
nfatepimienthidheflelytsca susrEnedacie dsmithnouightuahegastimintastinah with
tract,and AseaRserves to minimize physical contact between the

combined active ingredients. WO 2005/092343 PCT/EP2005/002957 -12
Furthermore, the sustained-released component can be additionally

enteric coated such that the release of this component occurs only in the
intestine. Still another approach would involve the formulation of a

CORBIS R R SR PR B dhf SO I et P iR 1 the invention
sustinedsatiioheniat c¢aleaseipdiymarmans dngiaiRerico mponart s alsdy as a

c it olymer such as a low viscosity grade. of . hydroxypropyl
me%%j(%% gg@%ﬁgt &St Igrs%ﬁlé!rgapep?%g ﬁcé?tgl %tg é)rglla scérslyﬁﬁ%(\fv% in the
art, in order to further separate the active components. The polymer
coating serves to form an additional barrier to interaction with the other
component. 10 Procedures by way of example for preparing the

c fons according to the invention

A double-blind study has been carried out in order to evaluate the long-term efficacy and
tolerance to pimobendan and its effect on long-term survival in cocker spaniels and
Dobermanns with DCM.

Materials and Methods: Cocker spaniels (n=10) and Dobermanns (n=10) presenting to
the Cardiopulmonary Service of the R(D}SVS with DCM were recruited for the study with
owners’ consent. After stabilisation on conventional therapy with digoxin, enalapril, and
frusemide, dogs received in addition either pimobendan (Vetmedin®) or placebo using a

double-blind study design.

Results: The mean survival time for cockers on pimobendan was 612 days (range 61-
1428) compared to 589 {range 51-1127) for the placebo group. The difference was not
statistically significant (Wilcoxon-Mann-Whitney-U test, p>0.05).
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will be described in more detail hereinafter. The Examples which follow
serve solely as a detailed illustration without restricting the subject matter

\%%@p inygption. 15 Example 1 A double-blind study has be &'?ﬁ%% d}ca%;s_]

in order to evaluate the long-term efficacy and tolerance to pimoben

and its effect on lon.-term survival in cocker spaniels and 20 Dobermans
with DCM. Materials and Methods: Cocker spaniels (n=10) and
Dobermanns (n=10) presenting to the Cardiopulmonary Service of the

Tﬁé@@(%i%@ﬁ%&%@&&%ﬁﬁﬁ%&bﬁ%ﬁﬂ@&%ﬁ& 7@WH§§§(§9{§:€4‘1 :369)

After stabilisation on conventional therapy with digoxin, enalapril, and 25

ARIBATTHAR GBS (6 dd PR R M RSP BiTBR i iifleseRce s jtaistically

@ﬂ@@b@rww&r@nm@i@nbyra;dt@stu@x@e@gnhaaﬁmmémalm@aﬁcéwyﬁm{o
bendan was 612, range 61- 1428)

tre omp a{gg?a[ B%@é’ Ségnrg}]fé)%i“fiﬁeﬂ%%? %a }é%earoup The difference

was not 30 statistically significant (Wilcoxon-Mann-Whitney-U test,

&&%&BA"%@QEAQ%%#%I rc%?% éﬁﬁ%%éot%%% é{%@%ﬁ%%@%a Bhs witn

time for Dobermanns o was 280 range
LdoMsarepis! mt@awibarfg@badlwtf@mﬁélmamﬁcgm@gféecm@ differeaiof the
dvassiphisticatye sighificanty-ditierent(Biude Hsubitstng TO.A Rpihefirug

was well tolerated and no treatment-related adverse effects were noted in
EYRPBIZEH BCRHERESA! PhAchsAtRLi RN rBVaai¢hgeath following
Auprbstd. time of the Dobermanns with DCM compared with placebo, but

had no statistically significant effect on survival of the cocker spaniels.

The improved survival time for the Dobermanns is an important

ladveiopredntindiitivipbigerebrndind disBaseaddrganaramgiregulranassociated
wanid deaindalioning R %M@iﬁf-‘(ﬂﬁ\—class status of the patient. The benefit of

pimobendan therapy was therefore additive to the beneficial effect of furos emide, enalapril
and digoxin, and was even seen irx the cocker spaniels which had what would be

considered a favourable clinical course with conventional therapy, comparesd with many
dogs with DCM (Monnet et al., 1995).

A striking difference in survival times was found in the Doberman pinschers treated with
pimobendan. Although this breed is known to have a poor prognosis after development of

congestive signs, a significant prolongation of survival time was found for pimobendan-
treated amimals.

Example 2

A double-biind randormised positi ve controlied multi-centre field trial has breen carried out
in order to evaluate the clinical efficacy of pimobendan treatmnent at a daily dose of 0.4 -
0.6 mg/kg in comparison (o an arz giotensin-converting-enzyme {ACE) inhi bitor treatment

with benazepri] hydrochloride at = daily dose of approximately 0.25 - 0.5 mg/kg body
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In both breeds the addition of pirnobendan to a standard treatment
regimen was associated with a significant improvement of the

NYHA-class status of the patient. The benefit of pimobendan thera y was
Y2 rdfaYe*Ataitive to the beneficial effect of furosemide, ena?mlféﬁaf‘i’a‘wm
digoxin, and was even seen in the cocker spaniels which had what would
be considered a favourable clinical col#se with conventional therapy,
compared with many dogs with DCM (Monnet et al., 1995). A striking

Wifferepss, %ﬁ%&é\(@t&%&%@@%&%@g %@h@{(&e&ﬁﬁygﬁgmm g&a&% or

with 20 pimobendan. Although this bree nown to have a poo
PivgRedHdrge ot ppmenitsT Ehngashveasgpriugtsypifidagpties in Europe by
@rg@@a%&ica&a{rﬁwm& VA Ru Rl irpobesd Ry iR anireais:-

25 Example 2 A double-b?i%j randomisedgqcl)sitive controlled multi-centre}

Henesy RiRBEE e R REABTaeY 15 Hdratotsec priareiestyof

fimohendapdyeaiment aka wilynsesenf $h4 30 8 aolker McemPAsABpy.
]:5? an aagigten?in-convertin

enzyme (ACE) inhibitor treatment with |
HAT PP BRHISHR S S %‘a%‘% & '6¥ %’&?6%?%%& BRYSn 1§ EPRlgAG
thedy 3\%@0&5569&348 W@W@@ﬁ%&eaﬁﬂa@gﬁa.wmmm
8&%&5{%&@?&%@9&’6@&4{%&@ §RA4.8 m%@%&%&%ﬁ ?é% p, iny grder £o

anti-arrhythmic drugs as appropriate. The study was co

EERNES 17 TUFeprEsyPIBgPerEre sanvebaivary Odraibiodramseh aercaaiames
BkfaR0dtNiGRMRIRFIE R ukiA (R arMl9RE 2IRRA N RN R SHAPSR b P hanged
treatment was 56 days for each patient. Dogs were 5 examined on Day 0
PROPES Tt P SHARErE g SRS Wi 58 Sier HIAIEh GEtRERIRY YA
argerdsligbtaindengstesmmetidabk data, the investigator had the option to
continue therapy after Day 56. In the optional study period treatment code

for the animal was decoded, as it was not allowed to add pimobendan to
therseneazeprileg fougsTinleside o chfishmaiaantasiropiacyepimobaeatbfailure
gﬁﬂg@hﬁ[‘(&}é@siﬁ%cﬁ%&&kﬁg RS el LAREAMILARL fions of the International Small Animal

Cardiac Health Council (ISACHC}. Secondary parameters were exercise tolerance,

demeanour, findings of the respiratory and circulatory system, overall efficacy rating, as

well as, echocardiography data.

Overall 76, 41 in the pimobendan axnd 35 dogs in the benazepril group, were includedd. All
dogs showed clinically overt symptoms of heart failure due to valve insufficiency. Mean
duration of symptoms prior to inchasion was 4.05 months in the pimobendan and 2.77
months in the benazepril group. There were no clinically relevant differences between the

groups prior to initiation of therapy in any of the parameters investigated.

The primary parameter, ISACHC h eart failure classification, was improved in 84% of the
pimobendan treated cases but only in 56% of the benazepril cases after the 56 day
treatment period. At this time point ISACHC classification Ib (Score=2), i.e. no clinical
symptoms, was reported for 76% of the pimobendan but only 48% of the benazepril cases.
Differences between the groups reg;arding the primary parameter, were statistically

significant in favour of pimobendary on Day 7 (p=0.0280) and Day 56 (p=0.0201).
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1o therapies were allowed. For survival analysis, animals that dropped out
or changed treatment due to therapy failure were also rated as dead.
Woweyes these cases were statistically evaluated as censg Feiq[g B /002057
Primary parameter for conclusion on efficacy was the clinical severity o
heart failure 15 symptoms, classified according to the recommendations of
the International Small Animal Cardidc Health Council (ISACHC)-
Secondary parameters were exercise tolerance, demeanour, findings of
ffbmeqsﬁgatmyempbeﬂm@wrswaﬁ@%c%g@a%hsﬁl665&6@95% cﬁ‘%}&y?s%%mm

cardingra ver in the pimobendan an dogs
TGRS0 Caicnisy PRNOUOD SHReRre feaRyFevee
W@m@@ﬁh& actrﬁailstma chuth thevainie ihsuificiefheMeaniaduratiQnsef cation.
symptoms prior to inclusion was 4.05 months in the pimobendan and 2.77
months in the benazepril group. There were no clinically relevant

Rpiffsrehcas sEthosRitHe grse pstpripmebinideni enatbedan meammzam group

@mamweumﬁﬁég@t@ﬂm&rﬂae RIS SIS S ACHCAgAL %i
assfc éﬂf roved in 84% of the pimobendan treated cases
oRy i 5 9‘2@6?“%&&&9&%5@&{@‘8%%{3@&&%@?ﬁ%eﬁﬁ@tlws of

ﬂmg—tumespmmalﬁét@wﬁfﬁ{ﬁssﬂheaﬁﬂikéb}iﬁﬁ@@i@y rifg. @h&m{ survival time

) re rted for % of the n but on 48% of the
?ﬁzt‘%’gﬁ casgge f‘ej?eng%ézﬁ’ew%sé)ﬁ?hg%‘?éﬁ grr@‘@ér PigeFaved no
mﬂﬂmpéméte&mweﬁé stafistcatyrdsignifiEapizm fixlasimefRimDhgmnea Rt

RfkaYel &Pfﬁ&%%@%ﬂ%&@{ Et%ié’c&ﬁ?m) WO 2005/092343
PCT/EP2005/002957 -15 Consequently, overall efficacy was rated as

very good or good in 85% of the pimobendan cases but only in 41% of

‘therhéinazens h@aeeee(p;ﬁ@d@QOi)afRew%tﬂte%h%é@PP&%éyd&@&ﬂmﬂ%sof
va%ggqln accor%a}rfw the clinical results of the heart failure

Classification: %Isa s%’ﬁ‘fd? eriod, 2 dogs in the pimobendan

group and 7 in the benazeprll group died or were euthanised due to
19%@iﬁt@ef@?x%@%a%ﬂg\,/%@h@I@)@%ﬂ%%@{t‘ GP.Ea 1D ured with 2 calliper
exfending from the ventral aspect of the left main stem br-onchus (tracheal bifurcation
hilus, carina) to the most distant contour of the left ventricular apex. The calliper was
repositioned along the vertebral column beginning at the <ranial edge of the 4™ thoracic
vertebra. The length of the heart was recorded as the nuwaber of vertebrae caudal of that
point and estimated to the nearest 0.1 of a vertebra. The pnaximum perpendicular short axis

{S5) was measured in the same manner beginning at the 4™ thoracic vertebra.

The length in vertebrae (v) of the long and short axes were then added fo obtain a vertebral
heart sum (VHS) which provided a single number representing heart size proportionate to

the size of the dog, The normal range of VHS in healthy clogs is 8.5v to 10.5v (mean of
9.7v).

The mean vertebral heart sum measured on radiographs on days 0 and 56 showegd
improvement for dogs in the pimobendan group. With regrards to the changes from

baseline, the difference in the mean value indicated a rediaction in mean heart size for
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Meier revealed significant differences in favour of pimobendan (p=0.0386).
Analysis of long-term survival data confirmed the results of the 56-day
period. Medaan survival time for pimobendan treated dogs Was-43%68)es7

ve(?szﬁns) ays for dogs that received no 10 pimobendan. Again, survival

analysis according to Kaplatn-Meier revealed significant differences in
favour of pimobendan (p=0.0020). Théfadiographs have been made in a
left to right lateral view. For the determination of cardiac size a vertebral

E%ﬂl%é&’éi?%xvéﬁd@@ ki thedatenal @@M@@@%&Bﬁd%@@i@m‘v@m

eart iL was measured with a calliper. extendln%ﬁrom the ventral aSﬁ ct

e T L e T A e R bz o
most ditadtLeniorneiihe l@ﬁr&@ﬁiﬁ@lb@hﬁm%eﬁﬁb@ﬁa@pﬁpwmed detenoration

repositioned along the verte n|n he.cr nlal dge o

R SRR 6 BB e VBP Ot OO & RO RS0 Pt e Ao hear
RuR-Adaesebyenteptaacdeial mmmm&m@gm dgtedith Heam&dhest due 1o
O'glvocfigs\t{ é?ff‘%[;::ly -I'I-'Eg M le ?%e%r %%é@%s&ﬁ{ﬁ%@%‘&a é%@—mhlbztor -

measure same man ginning atthe 4 'L thoraciC vertebra.

Thertng Weierieatisbreknieyoiaie 968§ uhd S HoRbREY Efe TR ERRE Vg 2o
ohigipeErePral.R SREAIEIEN (Vi Sl pickpravdad mengleenumber
representing heart size proportionate to the size of the dog. The normal
range of VHS in healthy dogs is 8.5v to 10.5v (mean of 9.7v). The mean
vedpiral %ﬁ&ébsammeaﬁsﬂéed—dmmthugxaphs on days 0 and 56 showed

cKéfihes HOMP ba@elmi, the dlﬁ e aer‘aan.vaeﬁlje indicated a

raductiortin meantheatt size forl\iO 20051092343 PCEEP2005/D002957

-16 pimobendan tggategigogs The mean difference ﬁe;yveen thesgroups
régarding overall “clinical efficacy was statistically significant in favour of

pi’rﬁobenéian treatfient-{< 0.0081). Seetdlble 1. Tf‘ﬂelfghean &éfes in the

controtberazeprit group showed deterioration
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with regard to changes from baseline (Fig. 7). This demonstrates that a
reduction of heart 5 size cannot routinely be achieved with standard

s R dogs with heart failure due to valve insufficiency. T trikin
difference between standard therapy (ACE-inhibitor +/- diurerfé]!j Floisbtassr

deterioration of mean heart size by 0.22 v and pimobendan treatment with
an improvement of mean size of -0.13%-was unexpected and thus
inve-ntive, to Table 1: Vertebral scale system - heart sum. Visit Group N
mMigrdWlax. Median Mean SD 11419 14.511.6011.831.31 31379.0
14.111.6011.711.18 3-1137-1.9 0.8 0.00 -0.15 0.57 WO 2005/092343
PCT/EP2005/002957 - 17 References Buchanan JW, et al. (1995)

Blettetral ScaleaSysien Wembasgieaineheariizedraradiogmaphise in
AVMA, V ,-NO. -199 ert, C.A., Chapman, W.C., and
r%%lgtyﬁ?}g%g‘ég% g@hé‘%@%‘é‘ ga%gﬁ(ifcfég/opathy in Doberman Pinscher
Rget-Jodrnslhe b AfhErican Vaste gy IVRYi Cabfssbeiatidivg Bilopathy in
1598502 MR aGo b\ s RISKIS F RV AL S B r e A BTN A Ao 92 1 834

Srignaj)mertt, survival, and prognostic factors in Dobérman Pinschers with
TR tage cardiomyopathy. Journal of to Veterinary Internal Medicine 1.1:
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PCTEP2005/002957 -19- CLAIMS 1. The use of a phosphodiesterase
type 11l (PDE Ill) inhibitor or a Ca-"- sensitizing agent or a
pharmaceutically acceptable derivative thereof for the preparation of 5 a
medication for the reduction of the heart size of a patient suffering from
heart failure. The use according to claim 1, wherein the PDE Il inhibitor
exhibits
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additionally calcium sensitising effects. 10 3. The use according to claim |
or 2, wherein the PDE Ill inhibitor or Ca2+_ sensitizing agent is selected
Wwromidheegup consisting of pimobendan, milrinone™” levosi %ﬂgﬁ&ﬁm 2957
amrinone, enoximone, and piroximone or a pharmaceutically acceptable™
derivative thereof. 15 4. The use according to any one of the preceding
claims, wherein the PDE Il inhibitor"d?CaZtsensitizing agent is utilized in
oral or parenteral form. 5. The use according to any one of the preceding
CladS wherein the PDE Il inhibitor or Cali-sensitizing agent is
administered in a daily dose from 10gg/kg to10 20 mg/ka a 6. The use
according to any one of the preceding claims, wherein the PDE llI
inhibitbr or Gae-seritizings slyeintsisrastmynisTEr DB (@i el viith 6 a Ca 2*-

mﬂi%@%&h?@ﬁ%ﬁ%&%ﬂ&%@ a%@p&%@%%%ﬁ&&ﬁ&ﬁﬁy Nl exration of

blockers, ACE inhibitors, diuretics, aspirin, ockers and
HRGSEHE A b elyS R ST thetsart siacricopating ter Ay arfeoot it failure.
preceding claims, wherein the ACE inhibitor is selected from the group
consisting of.omapatrilat, IVML100240, alacepril.benazepril, captopril,
e M S A e
Jfditenly isinioprisepetsrmetogiidcquinapril, ramipril, ramiprilat, saral asin

-20- acetate, temocapril, trandolapril, trandolaprilat, ceranapril, moexipril,
quinaprilat and spirapril or a pharmaceutically acceptable derivative
theregf. 5 8. IR e REBaingltahyiche bt tia HradeBiHgichabine; o Ca™'-

ssibaisie henanGiaens R dLANARANIS L SAlee e ARG 0 non..,
iggé]s?lséwc%nof, saralasin acetate, candesartan cilexetil, valsartan,
Candesaran ToEERA BUHRSG i BIHEMART M BRttRRceikad AT aivbic
delivigarttmarenfa pharmaceutically acceptable derivative thereof. 9. The
use according to any one of the preceding claims, wherein the PDE IlI

4., ‘Fhe use according to any one of the preceding claims, wherein the PDE 11

. ep . p s e . L. o .
inhibitor or Ca” -sensitizing agent is utilized in oral or parenteral form.

5. The use according to any one of the preceding claims, wherein the PDE I

mhibitor or Caz*kscnsitizing agent is administered in a daily dose from 10pg/ke 1510

meg/kg.

6. The use according to any one of the preceding claims, wherein the PDE III
inhibitor or Ca**-sensitizing agent is administered together with a medicament sedecred
from the group consisting of calcium channel biockers, ACE inhibitors, diuretics,. aspirin,

beta blockers and angiotensin 11 antagonists.

7. The use according to any one of the preceding claims, wherein the ACE
inhibitor is selected from the group consisting of omapatrilat, MIYL100240,
alacepril,benazepril, captopril, cilazapril, deiapril, enalapril, enalaprilat, fosinopsi 1,

fosinoprilat, imidapril, lisinopril, perindopril, guinapr), ramipril, ramiprilat, saral asin
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10 inhibitor or Cat+-sensitizing agent is administered together with one or
more medicaments selected from the group consisting of one or more
ACE-inhibitors, one or more diuretics and one or more digitalis
glycosides. 10. The use according to any one of the preceding claims,
wherein the relative mean vertebral heart sum (VHS) of said patient is
reduced by 0.05 to 0.25 within 10 to 100 15 days of treatment with the
PDE Il inhibitor or Cat+-sensitizing @§ent. 11. The use according to any
one of the preceding claims, Wherein the heart failure is chronic
cegatg%gtlve h%% r];%l ola rtf %191%'? 9?%@)'( @rgH&% {iat and
ocardial chenmia LFé b worser |ng angl a, or car rrest.
sp'ﬁtaerdsar aqlerdincetsieatiyonecotzhls écewe&vrgtbﬁﬁﬁ%, wherein sald
patient 20 is a mammal selected from the group consisting of primates

including humans, dogs, cats and horses.
The use accor dmg to any one of the preceding claims, wherein the

angiotensin II antagonist is selected from the group consisting of saralasin acetate,
candesartan cilexetil, valsartan, candesartan, losartan potassium, eprosartan, irbesartan,

tasosartan and telmisartan or a pharmaceutically acceptable derivative thereof.

9. The use according to any one of the preceding claims, wherein the PDE I11
inhibitor or Ca” -sensitizing agent is administered together with one or more medicaments
selected from the group consisting of one or more ACE-inhibitors, one or more diuretics

and one or more digitalis glycosides.

10.  The use according to any one of the preceding claims, wherein the relative

mean vertebral heart sum (VHS) of said patient is reduced by 0.05 to 0.25 within 10 to 100

days of treatment with the PDE III inhibitor or Ca*"-sensitizing agent.

11.  The use according to any one of the preceding claims, wherein the heart
failure is chronic congestive heart failure, heart failure due to myocardial infarction or

myocardial ischemia due to worsening of angina, or cardiac arrest.

12.  The use according to any one of the preceding claims, wherein said patient
is a mammal selected from the group consisting of primates including humans, dogs, cats

and horses,



