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routinely pseth Lsis iR ePSE 005 and 2007 Kistieson et al, 1999). In most cats identified to

have HCM, the heart disease is the eventual cause for death. HCM together with restrictive
cardiomyopathy (RCM) are classified as diasystolic dysfunctions.

20  Five common phenotypical manifestations of feline HCM include 1) diffuse, symmetric
concentric hypertrophy of the left ventricle (LV); 2) asymmetric hypertrophy of the
interventricular septum (IVS) with a normal LV free wall, such that the IVS impinges into the
left ventricular outflow tract during systole; 3) asymmetric hypertrophy of the left ventricular
free wall (with normal thickness of the IVS); 4) mid-ventricular hypertrophy of the left

25  ventricle with sparing of the cardiac base and the apex causing mid-ventricular obstruction;
and 5) isolated papillary muscle hypertrophy most often seen in Maine Coon cats (Peterson et
al., 1993; Fox 2003; Liu et al., 1993; Kittleson et al., 1999).

Treatment of symptoms of HCM is directed towards decreasing the left ventricular outflow
30  tract gradient and symptoms of dyspnea, chest pain and syncope. Medical therapy is
successful in the majority of patients. The first medication that is routinely used is a 8-blocker

(metopolol, atenolol, bisoprolol, propranolol). If symptoms and gradient persist, disopyramide
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obser vat i 0pg,ceHfl2RAWURRAG LHRES 1EPIORRAE06e&AS in Breduced left ventricular internal

dimension and slowed ventricular relaxation, and consequently impedes diastolic filling.
Altered diastolic filling and compromised myocardial blood flow result in myocardial
ischemia and, as a consequence of ischemia, a progressive loss of cardiomyocytes. Over time,
25  the heart becomes stiff and non-compliant and the hypertrophied muscle is replaced with
fibrous tissue which further impedes diastolic filling. PDE-III Inhibitors by inhibiting the
breakdown of the second messenger of catecholamines (increase in cytosolic cAMP and Ca**
due to inhibition of PDE-III) and increasing the sensitivity of the contractile proteins towards
Ca** would be expected to further impair diastolic ventricular function, when administered to
30 those patients. Moreover, enhancing systolic function would lead to further increase of the left
ventricular (LV) wall, especially in those segments, where the pathoanatomical changes have
resulted in obstruction of the left ventricular outflow and would thus further deteriorate left

ventricular pump function. Evidence for the latter hypothesis is given by clinical observations
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BRIEF DESCRIPTION OF THE INVENTION

25  Contrary to the general doctrine not to use inotropic agents such as PDE III inhibitors and
Ca**-sensitizing agents for the treatment of HCM, it has surprisingly been found that PDE III
inhibitors and/or Ca**-sensitizing agents can be used for the treatment of patients suffering
from HCM. More in general, inotropic and vasodilator agents such as PDE III inhibitors and
Ca**-sensitizing agents can be used for the treatment of diastolic dysfunctions, in particular

30 HCM and/or RCM. Thus, according to one aspect the present invention relates to PDE III
inhibitors and/or Ca*'-sensitizing agents for the treatment of HCM, respectively for the
treatment of a patient suffering from HCM. According to a further aspect, the present

invention relates to PDE III inhibitors and/or Ca®*-sensitizing agents for the treatment of



5According to a further aspect the present invention relates to use of PDE
[11 inhibitors and/or Ca2-sensitizing agents for the preEarati on of a

nedi canenWVPFAYUE-&ut i cal conposition for the treatment PST/EFRUOBGE
dysfunction, preferably HCM and/or RCM respectively for the treatnment of a
patient suffering fromdiastolic dysfunction, preferably HCM and/ or RCM
10Preferably, the PDE Ill inhibitor and 4he Ca2+-sensitizing agent,
respectively, are selected fromthe group consisting of: cilostazol,

pi mobendandiasvlid dyséumetion, @ydarabig md form AHGCManéd/or ROVK irespeaivalydopihe teatmente
TZC- 5665, armaceutically acceptable salts thereof, derivativ her eof ,
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| VENTI ON Detail ed Description of the Invention Before the enbodi nents of
the present invention it shall be noted that as used herein and in the
appended cl ai ns, the singular forns "a", "an", and "the" include plural

referenge Wal®sine td12 ar@Rt SpbctGhEREN: fivEliRdh e8al REEMIE @DE Uahibh&S afapl €,
reference to "a preparation” includes 20 a plurality of such preparations
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defined ot herw sé€, ni‘'cal and“sci en C ternms usé erel ave the
sanme neani frggmas of @ttt yuftenide fiohodiastdlic dysfenafonoprdfersbtyHEM dnd/arRGMhe art to
which this invention belongs. Al given ranges and values may vary by 1 to
5 % unl ess indicated otherw se or known otherw se by the 25 person skilled
in thei@rt prefdiglef e @DE Me itgbioor @daté 'Callaenonding agert M espetivelyd ese sél@tddon.

Al t hough any nethods and materials sim./lar or e ;.fi,val ellt to those described
herein canfB® s &gouPncanpisting gk tGilegazol, Rige ‘?"ﬁl@“’o‘?“ THECHPESBREPRVERTTD, t he
preferred gRhhRSER ang%Yﬂoﬁi%%n_e e 5ES5 S pladnfcetii @11 QW PR R! saRetheredt, lderivatives
publications nentioned herein are incorporated herein by reference for the

pur pose of thgeeet meinbaltea theredf and awipadrgethsieit ances, excipients, carriers,
and 30 net hodol ogi es as reported in the publications which m ght be used in
connection with the invention. Nothing herein is to be construed as an
adm ssildHn DESCRIMHEONOEAHOVENIION entitled to antedate such discl osure by
virtue of prj rd' nsventtlinoorhhef/\on%l%lm 060874PCT/ EP2009/ 065618 - 5 - The
solution t oblemis achieved by the description and
t he enbodi Befeksthe katbadinehiszgdhd prefdheingb@tionst shklebeinvwdnhatan usel lar@s ahdinPDE
A o bt
'11 1 nhibi %h%ra%pgn%gé% ain%? the sslggu ellrttlorznllsnga",a ga(raln,ta%’d " reﬁfigcrh? ell}iur?ﬂ rFé erence unless
the context clearly dictates otherwise. Thus, for example, reference to "a preparation” includes
20  aplurality of such preparations reference to the "carrier" is a reference to one or more carriers
and equivalents thereof known to those skilled in the art, and so forth. Unless defined
otherwise, all technical and scientific terms used herein have the same meanings as commonly
understood by one of ordinary skill in the art to which this invention belongs. All given
ranges and values may vary by 1 to 5 % unless indicated otherwise or known otherwise by the
25 person skilled in the art, therefore, the term “about” was omitted from the description.
Although any methods and materials similar or equivalent to those described herein can be
used in the practice or testing of the present invention, the preferred methods, devices, and
materials are now described. All publications mentioned herein are incorporated herein by
reference for the purpose of describing and disclosing the substances, excipients, carriers, and
30 methodologies as reported in the publications which might be used in connection with the
invention. Nothing herein is to be construed as an admission that the invention is not entitled

to antedate such disclosure by virtue of prior invention.



5 111 inhibitor which exhibits additionally cal ciumsensitising effect such
as pi nobendan for the treatnent of diastolic dysfunction, referablg/ of HCM
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patient suffering fromdiastolic dysfunction, preferably of HCM and/ or RCM
nost preferably of HCM The present invention not only relates to the
specific use of PDE IIl inhibitors and/-0f-Ca2+-sensitizing agents,
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PDE 11l inhLhj r . - I%Qlﬁg I I
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pi nobeh#anRCHE, mdseprefeedlyndom HKEMHCM i n patients suffering from heart
failure. WD 2010/ 060874PCT/ EP2009/ 065618 - 6 - HCM can be defined as
obstructive or non-obstructive. The obstructive variant of HCM

hyper t r ophHear®Bsiturel chise® by adisktaivy dp@instiond HOgderdligsdeadrited hisstherfhibad loy thxeen

krown 2= | 0 0BgL 1l DBl 0B c, Subat C, oL eSS, CLESR) OF AR ©
hyper t r ophifad&mb@i MAMOPRHE Yentricle, and therefore results in an inadequate stroke volume. The
20  failure of ventricular relaxation also results in elevated end-diastolic pressures, and the end
result is identical to the case of systolic dysfunction (pulmonary edema in left heart failure,
peripheral edema in right heart failure.) Diastolic dysfunction can be caused by processes
similar to those that cause systolic dysfunction, particularly causes that affect cardiac
remodeling. Diastolic dysfunction may not manifest itself except in physiologic extremes if
25  systolic function is preserved. At least to forms of diastolic dysfunction are known (HCM or
RCM).

HCM normally is associated with or caused acute or chronic heart failure (heart failure).
Therefore, the present invention also relates to PDE III inhibitors and/or Ca**-sensitizing
30 agents, preferably a PDE III inhibitor which exhibits additionally calcium sensitising effect

such as pimobendan for the treatment of HCM in patients suffering from heart failure.



5 Thus, according to a further aspect the present invention relates to PDE
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accept abl e derivatives thereof which increases the Ca2+ sensitivity of
cardiac contractile proteins, i.e. increase the devel oped contractile force
at a givenAcondiepte afirther efpeCaepregDnvention miaiepita BPE IHrohibkers a8dpsta’ zi ng

agent are \s/\gllsiltizﬁgoxggnésp &J%&aﬁ’l&t a 9;‘]5’5 Cﬁ"ls %{Hﬂg%ﬁj \LfﬁEh exhibits additionally calcium
sensitising effect such as pimobendan for the treatment of HCM, in particular for the
treatment of a patient suffering from obstructive HCM, preferably from hypertrophic
obstructive cardiomyopathy (HOCM) or and asymmetric septal hypertrophy (ASH).

20

According to a further aspect the present invention relates to PDE III inhibitors and/or Ca**-
sensitizing agents, preferably a PDE III inhibitor which exhibits additionally calcium
sensitising effect such as pimobendan for the treatment of HCM, in particular for the
treatment of a patient suffering from non-obstructive HCM, preferably from apical

25  hypertrophic cardiomyopathy.

The term “PDE III inhibitor” as used herein relates to phosphodiesterase (PDE) III inhibitors
including pharmaceutically acceptable derivative thereof, which prevent breakdown of cAMP
to 5'AMP and thus maintain the effect of cCAMP on protein kinase and other secondary

30  messenger activation.



instance in U S Patent No. 4,906, 628; U S. Patent No. 4,654, 342, U S.
Patent No. 4,361, 563; U. S. Pat ent No. 5,569, 657; U.S. Pat ent No. 151, 420;
or EP B-0%8 28¥{06083¢ ot erred PDE I 11 inhibitors and/or CanT@@W@PPPQ?%g
agents are cilostazol, pinobendan, 10 mlrinone, |evosinendan, anrinone,
enoxi none and piroxinDne TZC- 5665 or pharmaceutically acceptable salts,
derivatives, netabolites or pro-drugs t+iereof. Mst preferred PDE |11

i nhi bitors and Ca2-sensitizing agents, respectively are pi nbbendan and

| evosi mendd@ihe “mnnpaa%*mfsizﬁrigcagdny adaeptabhg saiposnd dmmmg iphasaceutically

met abol ites or s the Most _pre ed |

ohar naceut FEaTg et R Yk dRorBis IFebs shufufiopt Fadhs B ugs
t hereof . Ppmed@ni@nncrease the developed contractile force at a given concentration of Ca®*
(4,5-dihydro-642-(4-nethoxyphenyl)-1H—benzinidazol-5-y|]-5-nethy|-3 (2H) -
pyridazinone) is disclosed in EP B-008 391, herein incorporated by
reference pPEiiSin@Hitofsednd. C4t- B@?}Qi@l@ﬂ@rhg@ﬁvérggvetllhﬁlofv&r fiUtha: artzted &isompergan is

a wel | -known conpound for the treatnent of heart failure ( ori |nat|ng
from dil at @@ta@@ﬂaulbﬁylwwy +-P0 28 1. %Ié’@%?ﬁb@ﬁs‘b@%@“@n@o%é’ﬁ@ﬂ o-HIDSEP; i n
ani mal s, iy @ﬁ{m §§r65'7m§0ﬂﬁergw 299pA8P2RAB R 0f fbendan is al so
approved as a uct for cardiovascular treatnment of humans. WO

2010/060874PCT/EP2009/065618 - 8 - propanedlnltrlle and has been descri bed

car o bRk B AR a2 e SRR A TR PR o

5 10  milrinone, levosimendan, amrinone, enoximone and piroximone TZC-5665 or
pharmaceutically acceptable salts, derivatives, metabolites or pro-drugs thereof. Most
preferred PDE III inhibitors and Ca**-sensitizing agents, respectively are pimobendan and
levosimendan, or pharmaceutically acceptable salts, derivatives, metabolites or pro-drugs
thereof. Most preferred is pimobendan, pharmaceutically acceptable salts, derivatives,

15  metabolites or pro-drugs thereof.

Pimobendan (4,5-dihydro-6-[2-(4-methoxyphenyl)-1H-benzimidazol-5-yl]-5-methyl-3 (2H)-
pyridazinone) is disclosed in EP B-008 391, herein incorporated by reference in its entirety.
Pimobendan having the formula:

20

Pimobendan is a well-known compound for the treatment of heart failure (HF) originating
from dilated cardiomyopathy (DCM) or decompensated endocardiosis (DCE) in animals, in
25  particular in dogs (WO 2005/092343). Pimobendan is also approved as a drug product for

cardiovascular treatment of humans.

Levosimendan is a pyridazone-dinitrile derivative. In particular, levosimendan is known to the

public as (R)-[[4-(1,4,5,6-Tetrahydro-4-methyl-6-oxo0-3-pyridazinyl) phenyl]hydrazono]



The term "patient” as used herein relates but is not limted to an ani nal
or a person suffering fromdiastolic dysfunction, preferably from HCM

and/ or RCOVP 2AH&00%jdef erably from HCM The term "pati ent 'Pcy%?%{)é’@g%ﬁ%mml
such as primates including humans. 10 In addition to primates, a variety of
ot her mammal s can be treated according to the nethod of the present

i nvention. For instance, manmals includi$yg but not limted to cows, sheep,
goats, horses, dogs, cats, guinea pigs, rats or other bovine, ovine,

equi ne, capiopaedingtilenand s beed describadr ¢anléer Spe etaaple anGBe2 20BN &L5. 5, HolEder |

t he met hod c I racticed in .other species,. 15such .as_avi.an _speci es.
brof or  od BHLUR dribg o5 b REt incoRaried Bipreih Tt Siiee NuSp feaftpla B
cats. Humapypalat ents are fenal e or nmal e person who are suffering from heart
failure. As a rule such persons are children, young adults, adults or

el derly people with an age of between 6 and 80, preferably 20 between 30
and 65 years. The term "heart fajlure"” as used herein relates to condition
in which a problemwith the strugture or function of the heart inpairs its
ability to supply sufficient blo flow to neet the body's needs, in
particul ar any contractile disorder @ disease of the heart. Cinical 25
mani festations are as a rul e £0€ TeEUlTE” 0%y chaBbigs to the heart's cellul ar
and nol ecul ar conponents andNfo nedi at o
Heart failure is caused by several clini pparg

myocardi al infarction and other forns of gm c fheart WO

2010/ 060874PCT/ EP2009/ 065618 - 9 - disease, hypgrfegsi on, val vul ar heart
di sease_ and cardi onyopat hy such as hypertrophi cHcardi omyopathy. The term
"effective anmount” as used herein neans an anount sufficient to achieve a
reduction

The term “patient” as used herein relates but is not limited to an animal or a person suffering
from diastolic dysfunction, preferably from HCM and/or RCM, most preferably from HCM.
The term “patient” embraces mammal such as primates including humans.
10

In addition to primates, a variety of other mammals can be treated according to the method of
the present invention. For instance, mammals including 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,

15  such as avian species.

Preferred are human patients, dogs, cats and horses. Most preferred are cats. 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
20  between 30 and 65 years.

The term “heart failure” as used herein relates to condition in which a problem with the
structure or function of the heart impairs its ability to supply sufficient blood flow to meet the
body's needs, in particular any contractile disorder or disease of the heart. Clinical
25 manifestations are as a rule the results of changes to the heart’s cellular and molecular
components and to mediators that drive homeostatic control. Heart failure is caused by several

clinical apparent disorders including myocardial infarction and other forms of ischemic heart



50f hypertrophic cardi onyopathy in a patient when a PDE Il1 inhibitor

and/ or Ca2+-sensitizing agent is adm nistered at a dosage as descri bed
herein. THE 2BI9KPEEs of the therapy (reduction diastol i ECHFELRUWIOPIEH,
preferably of HCM and/or RCM nost preferably of HCM as descri bed herein)
can be nonitored by standard cardi ol ogi c diagnosis, for exanple, by
echocar di ography, cardiac catheterizati-oh, or cardiac MR, or cardiac
magneti ¢ resonance 10i nagi ng. The term "pharnaceutically acceptable

deri vat i vedistwee,ebfpertemins valitular sheant dibdasd taed danlighpopatgesiichcad hypeaeaphjet abl e
salts, derivatives, metabolites or pro-drugs of a drug. Derivatives as used
herein i ncPIFE™OR* MY e not linmited to, any hydrate forms, sol vates,

i soners, 15 enantioners, racemates, racem c conglonerate and the |ike of

t he conpound of choice. Suitable pharmaceutically acceptable salts are well
known in t hBEe g @fﬁ’&tm@a@m%@tfawe‘ﬁhwm FeaRs anAsayBiSuEncdent & frhifve @ Sdreiotsuch
as hydrgc hbf’ﬁ}’p@rﬂ%ﬁhi@ card¥HyBPARIfa Siticht wikhlalHSE A1 Ribstor MIARRRNDUdehisidahd,

nitric acid, "acetic acid, "glycolic acid, lactic acid, pyruvic acid, malonic
aci d, succhgentisadinihistegediztardosagsais desciberdrerain.ddie grogngsh PEthg heerpy tedusionc
acid, tartarj.c.aci SN ' I C ' b ci.d...oml ei c
aci d, hydr 01>%§/t§% %ﬁsgmg%%nd?lle eé%bg%ggHgg?@@(%gﬁgX?%gh{zjeg?r%ﬁggllr g,bﬁdp%edﬁgﬁrgggt iC
aci d, ci nnhdrein) emibd,mandtbied plyistandard dardivbigiadiegokib,dr exaapiel by benzenesul f oni ¢

acid and tol uenesul f oni c aci Dosage 25The age reqginmen.for the
compounds. SHOTHTOBRESE fireRh sehe PR or Sape Mtk S ARt R upon
known {@ct ghdgingsuch as the pharnmacodynam ¢ characteristics of the

particul ar agent and its node and route of adm nistration; the species,
age, sex, health, medical condition, and wei ght of the recipient; the

nat ure andrgxt&hf “Sarh@uShIDt REBsaBIY ekl dife OhereON CMELR Nbutt & &R MBRlted fohe
frequency of treatnent; the route of admnistration, the renal and

30hepat i ¢ Phameegeyhicadly agerptaplersakinderivativies, mstabelitever medryes @f a dyg Derivatives
2010/ 060873‘@!4&%%994@%@1 ¢ akOnat ggklitgms,e any lfhgdg@a 'fyrﬁgoyggﬁgf is6A&R

active ingredient, pretrerably of pinobendan or vosi mendan, én used for
t he i nth catedtiehérectasemated, |raceangeobgdbmente sndathe 2ke500 thy kemipody vodi dolaice.

750 of ko, LORyARS RN gy TR 8 SR -E are NS Aol B G Gha Gt FRRA i 10
bodywei ght an f@Sganic or organic acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphoric acid, nitric acid, acetic acid, glycolic acid, lactic acid, pyruvic acid, malonic acid,
succinic acid, glutaric acid, fumaric acid, malic acid, mandelic acid, tartaric acid, citric acid,
20  ascorbic acid, palmitic acid, maleic acid, hydroxymaleic acid, benzoic acid, hydroxybenzoic
acid, phenylacetic acid, cinnamic acid, salicylic acid, methanesulfonic acid, benzenesulfonic

acid and toluenesulfonic acid.

Dosage

25 The dosage regimen for the compounds of the present invention will, of course, vary
depending upon known factors, such as the pharmacodynamic characteristics of the particular
agent and its mode and route of administration; the species, age, sex, health, medical
condition, and weight of the recipient; the nature and extent of the symptoms; the kind of
concurrent treatment; the frequency of treatment; the route of administration, the renal and

30 hepatic function of the patient, and the effect desired.

A physician or veterinarian can determine and prescribe the effective amount of the drug

required to prevent, counter, or arrest the progress of the disorder. By way of general



5 preferred between 20 and 250 g/ kg bodywei ght. Those dosages shoul d be
adm ni stered once per day or split into twice daily admnistration. The

t reat nentWPLPYPIEAbl e in clinically apparent cases, bofRTERZY2UP¥14s wel |
as in chronic settings. Thus according to further aspect the present
invention relates to a PDE Il inhibitor and/or 10 Ca2+-sensitizing agent,
preferably a PDE Il inhibitor which exlobits additionally cal cium
sensitising effect such as pinobendan for the preparation of a

medi canment gpidarcepcleutdaitpl dssgeposi dacbnadiioe inpedicnte afraferablyofof apipmbemeiat or

suffering fromdiastolic dysfunction, preferably of HCM and/ o st

pr ef er abl eré’PS"éi’E 28, WLCIEH?GSH{OEBﬁ@glcitggﬁgé@?’a‘ﬁ‘blyra?ﬁeb%nl Ianﬁ5 ﬁmﬁ

and/ or Ca2pofRsdht,i préeALRIRNo, l.m(ﬁpg/kg%ﬁy@eig@??}ewmér@ hedTerde @ badreanls to
e

exhibits additionally calcium sensitisi n% effect such as pinmbendan is used
for the tré weke by weight peprmargrrelered Detvsen & aad 690 wedkg odnweighin most

pr ef et abl y kR oM RS 85 Ao RPSIay RRhe TaBlook I HIC beaRi e bR
dosage to Be admi ni stered I s in_gt e Fgﬁ%g betvveé)ngg and 2.#50019/ kge_ -
bodywei ght pgedayday splijriafoetvaed dailyh adthimisirafiere st Uiraément Os tagvisatldodn zonigillyg
bodywei ght _ per ven e fer i.n.the range between 15 to 750 g/ kg
bodywei ghtal gfengg%/é?s’ge/tgr?lgn%geeasg){r;ezlfagrnﬁggo#ﬁs%th% 5 ange between 15 and 500

g/ kg bodywei ght per day, nost preferred in the range between 20 and 250

ji1g/kg bod i ght per . The pharmaceutical c ositi ri.sing,the
b | D1 b fopreinde diess Soecb A PRhyvoon dERRS Tt BB HEFBNHRE T

i nhi bi 1er @ht*Ghneudindhidnt, aaeletabyNAIPDE Udligtibieor sefish exisbingadditioneally shlcimas

pi nobendan for, the treatnent of diastoljc dysf unctjton, @r ef erpglb%]&of. CM
and/ or ROMensieng siflestesugh ay pimobaesan for the prepargtiongoha medicgment/nhagiregyjical ange
bet ween 5 afifoAitRB%od the #anlRRCNWEHiREt Rferif@¥romRTiRtdc AL Hindtlon2p@RSAYEL ange
between 10 to 1.500 jig/kg bodymelght per day, even nore preferred in a

dosage r ang&M endiprdiCNISmpg preferably/ok acwtoobarpielight per day, even nore
preferred in a dosage range between 15 and 500 jag/ kg bodywei ght per day,
nmost preferred in a dosage range between 20 and 250 jig/ kg bodywei ght per
day. WV 2DkGrago 8wy IERTOOE 066611 Ca Adensiizintg agentoprefrablye o RPSUMdinhibftort hi s
i nvention can.be. admnistered in an oral dosage for as_ tabl.et ul es
(each of V\H?‘tcﬁ FRE ltﬁc?gglg%as"?a?akc R TR %fr?ecg PRLS R é)ggsned% JF % Ogg%s),
pills, powdedtmengsanpatiant safferkign fromt dingdlir egsfurstispepsicmabl, fiopr HOY aadior
enul si ons. _They may sp be 5 inistered jn intravenous al us .or

i nf usi on), RFM’r‘E%rﬂr‘%Jﬁrﬁg’il f?org&ﬁg{/ﬂ &'h@rﬁﬁ’_s&e S?gﬁjttP ! Blﬁ‘i“%tfﬂ(eadf‘ i hg #1%fsi ng
dosage for g&whed b akd12%00 LL@/kk BO&RVREht Qediayapifesdtly In thé rdnBe beaEiTee eut.5eml
arts. They can be adm nistered alone, but generally wll be adm nistered

wi th a2phareikecdwdywaighicaer dayy cxe Borearenradng badrgeobetverd Ehiedilriilitee of
adm ni str af)bdgﬂve?éhgpéicﬁ?f@/reﬁl nRRAHERARH T SRl BElWeEL15 A 500 pg/kg bodyweight

per day, most preferred in the range between 20 and 250 pg/kg bodyweight per day.

The pharmaceutical composition comprising the PDE-III inhibitor and/or Ca®"-sensitizing

25  agent, preferably the PDE III inhibitor which exhibits additionally calcium sensitising effect
such as pimobendan for the treatment of diastolic dysfunction, preferably of HCM and/or
RCM, most preferably of HCM is prepared to be used in a dosage range between 5 and 2.500
ng/kg bodyweight per day, preferably in a dosage range between 10 to 1.500 pg/kg
bodyweight per day, even more preferred in a dosage range between 15 to 750 pg/kg

30 bodyweight per day, even more preferred in a dosage range between 15 and 500 pg/kg
bodyweight per day, most preferred in a dosage range between 20 and 250 pg/kg bodyweight
per day.



Conbi ned use Preferably, the PDE Il inhibitor and/or Ca2-sensitizing
agent, preferably the PDE Il inhibitor which exhibits additionally cal ci um
sen5|t|sﬂN828FWEéV4such as pi mobendan are admi ni stered ?HT@SWHPWéyﬁ%n with
a second active therapeutic agent. Preferably, such second 15 active

t herapeutic agent is furosem de. Furosem de should be dosed at 0.5 to 5
ng/ kg once or twice daily. It may well -he¢ -t hat furosem de can be conpletely
wi t hdrawn once the patient has been stabilized. Thus, according to a
further asp@gini§th€opr esent invention relates to the conbined use of a PDE

20 1I'l inhjbitor and/or Ca2+-sensitizin ent, preferably PDE |1]
i nhi bi tor AT EPMRRRAHPE &% GeRFEncan 8 E‘g’l’“&%ffﬁfids‘é‘n% ?’iaLg e Apras 2SS as

pi mobendancpiied ehdR Db WRiEh idthee FhdandDkelédde o rt@@sdnwr@as@fforﬁmm'bh ills,
suffering fromdiastolic dysfunction, preferably from HCM and/ or nost

pr ef er abl yPewdsi, [HeVulemy &ixEp.dificjires; FESPRIEOTS, §Yrinsheisl erBlsigng/Ihey may also be
Ca2+-seqsi bz N0, AOSRL inBhEids 2 &fﬁ h& Pl?ﬁsmhjn 1&&&6%%@&1 mhséataqmsbl bs

addi ti onal %y caFt7 cium sensitisin fect 25suc endan and
f ur oseni deintwusochiar rfpsm edledsing dpsage dosesgesl! d@s‘dnltbébmhecrfetrrdma%(cﬁ@lﬂdm Mg to a

further aspect th nventj on. r tj-an
t her apy foghaﬂln%ceflf gaf eﬁle\t’)]@ an be R Fedﬁ%;l eh%’r ]lgu(r%gfg? ‘%?gbzet adﬁ%@{eﬂjﬁ if
dysfuncti oa,phpineiceutibl yaxfléromldd(ékﬂ @n tHeobasRCM theodibsear E)il&:l’ afb hdmihisoatiddChAd
conprising in F&ei}fl rst ase.the adm nistration of a 30 PDE Il1 inhibitor
and/ or Ca2$2Rdafsp af‘?’i‘%’rb“ BAtU°pref erably a PDE |11 inhibitor which

exhi bi y¢ additionally calciumsensitising effect such as pinobendan in
conmbi nation with furosem de, and in the second phase the adm nistration of
the PDE || Lomhiseéiicor and/or Ca2+-sensitizing agent, preferably the PDE |11

i nhi bitor I X 2€ S i e
2010/ 06087%§§%§2gﬂ8 gil)%%ggqglhﬁg@g a"llnmséﬁc@al aéé"‘g? 1§n§gedngt3i£ piete Iﬁgl&t &Es‘.’ﬂy}g t

f ur oseni deinhfbitef eyhath yxhlblt‘ﬁea@m@ﬂally dalefn | seesitisaed £Bect Guch-as quimebandan ay
agent. prel & Rlded 1% oial &4%@ AT RL AT N0 rBARMELS, ARk PNAL Yoot CF U

sen5|t|5|ng _rr ndan an Uros&m de ar e "4dm ni st er ed
at thelslosages tidegentibegnhie lﬁ&bsemidie. Furosemide should be dosed at 0.5 to 5 mg/kg once or
twice daily. It may well be that furosemide can be completely withdrawn once the patient has

been stabilized.

Thus, according to a further aspect the present invention relates to the combined use of a PDE
20 III inhibitor and/or Ca**-sensitizing agent, preferably a PDE III inhibitor which exhibits
additionally calcium sensitising effect such as pimobendan pimobendan with furosemide for
the treatment of a patient suffering from diastolic dysfunction, preferably from HCM and/or
RCM, most preferably from HCM. Preferably, the PDE III inhibitor and/or Ca*-sensitizing
agent, preferably the PDE III inhibitor which exhibits additionally calcium sensitising effect

25  such as pimobendan and the furosemide are administered at the dosages described herein.

According to a further aspect the present invention relates to a two phase combination therapy
for the treatment of a patient suffering from diastolic dysfunction, preferably from HCM
and/or RCM, most preferably from HCM, comprising in the first phase the administration of a
30 PDE III inhibitor and/or Ca**-sensitizing agent, preferably a PDE III inhibitor which exhibits
additionally calcium sensitising effect such as pimobendan in combination with furosemide,
and in the second phase the administration of the PDE III inhibitor and/or Ca**-sensitizing

agent, preferably the PDE III inhibitor which exhibits additionally calcium sensitising effect



From t he pat hophysi ol ogy of the di sease one woul d expect that further
i nprovenent of diastolic function by prolongation of diastole or enhancing

coronary YW Aoxygen suppl y-demand ratio shoul d be PKEFPEUPGEI0LS of
phar macot herapy. Both effects could be achieved by reducing cardiac rate.

Reduction of heart rate could be induced by certain blockers of the L- 10
type cal cium channel s, by B-adrenorecepti®pr antagoni sts or by bl ockers of
t he hyperpol ari sati on-dependent inward current of sinoatrial pacenaker

cel I's. It @an abpineopabinedttohaisidgierdsérhide Ntk fekdbiy, shecP DICHP inhtétos hd/ari Geg -
agents, preferably pi nobbendan conbines. favaurably wth. thqgse agents,.
especi al | ySSRFHANE- 35 I«Pé‘?fgra@?' &F%@Jﬁ%ﬂ%ﬂg?f F’é&F I%Ll{gﬁﬁiaaaﬁf}?aq&n&eﬁ%}‘m
Ca2+- sensi {dngiififs AABA! suctP b bRhicHRhdancanB e lhrbsdnilié Bict @il XIS Bésages
additionally 15 calcium sensitising effect such as pi nobendan may

count er act degprikedthersin.j ndirect, i.e. rate related inpairnent of cardiac
contracfile force inherent to those agents as well as concurrent

vasoconstriction. Mreover, unburdening of the heart by peripheral
vasodi | at i Bromashewpdthophazsiolagy of ithey disease rmae ywadd sapdcy shap Aurtipn dmprpvamen cef

coronary vasodilation.or the r. ] . E S v ng
Che ar m nueran bR e ad Rl LA LR 8 oA G erf fERhSRARE e Sl |
further cofdnidnduto slmuldiee keyprapesnethaofacdihasppl Bath wikdts fand be echievEd iy,

according tq a further aspect.th resent ention relates,to the. .conbined
use of a Piﬁ%““é% F*}riti‘af’ ﬁaﬁ?'g{é&ﬁuoﬁﬁgpg?’f@g‘?%“lcgﬁ% }ntd}l%‘ignbél Cﬁgaé\lﬁfb ! Oc%?réfo gghéeb y a
PDE 1110 i nipbi tatiumhi eaneid)i it $-addhotdcamad | shtapphisisurors dpsiblickemg off fect
such as pi nobendan with a L-type cal ci um ¢channel bl ocker

B- adr enor ebstralarisatosisnprdent YA @reat ofisingey B?Ce%‘gertcﬁ%s' ?trcé?‘&tbﬁéaﬁf’e%erd a
patient sufiferpieir mtbasle! ce duald @Bt pg;ﬁ:ff&a@ | ¥infob@BaiChbrABIEsOr
RCM nost preferably fromHCM 30 WO 2310/06G874PCT/ EP2009/ 065618 - 13 -
Vel | knowniav@urably evithy desspagsntsaepacidhi with 'B-hleekersows if-bloekeay es RBE 1L infupder t o
at enol ol and,, carvedi : Al Al I i :

bupr anol ol ?nd(/aqsrrr{f;? o%%nlsﬁlez nlg\%%%gf aﬂ}géf‘g‘%%’r cgﬁi)[ﬂ? Igr %bg}t%gﬂ{cgderxg?g?gg g%‘t"%?“y
ant agots st alame wasitisag kgt ssus kaiphecheedmamey retwprdl Gfecharf indibéty of-ofate 5
Vel |l known "if-blockers". include, but.are not limte [ r.ad]

i vabr adi ner®lafpiniPainsal @éﬁa&‘ﬁﬁrﬁo{}ﬁ%"g ARIGE fkreer%t,té) fElH OEQ g%%%’r?gr“l ee@te%ﬁ? gir]%eg{
ant agoni st gasoedtdirtio® i f- bl ockers as |isted above al so include any

phar maceuti cal acceptabl e derivative thereof. For instance the 10 term
diltiazem shall also nean and include any pharnmaceutical acceptable

derivati vegiopdovei hhh#d&Mg of the heart by peripheral vasodilation as well as improving coronary
20 perfusion, due to direct coronary vasodilation or the reduction of extramural resistance
following the diminution of cardiac preload as induced by PDE III inhibitors, will further

contribute to the improvement of diastolic wall function.

Thus, according to a further aspect the present invention relates to the combined use of a PDE

25 I inhibitor and/or Ca**-sensitizing agent, preferably a PDE III inhibitor which exhibits
additionally calcium sensitising effect such as pimobendan with a L-type calcium channel
blocker, a B-adrenoreceptor antagonists, and/or a if-blocker for the treatment of a patient
suffering from diastolic dysfunction, preferably from HCM and/or RCM, most preferably
from HCM.

30
Well known “L-type calcium channel blockers” include, but are not limited to diltiazem,

verapamil and felodipine or pharmaceutically acceptable derivative thereof.



Accordign to a further aspect the PDE IIl inhibitor and/or Ca2+-sensitizing
agent, preferably the PDE Il inhibitor which exhibits additionally cal cium
sensiti si‘NBZ@Woégﬁf”such as 15 pi nobendan can be used i nPESHSAOPEAS Wit h an
ACE inhibitor for the treatnment of a patient suffering fromdiastolic
dysfunction, preferably fromHCM and/or RCM nost preferably from HCM Wel |
known "ACE inhibitors" include, but arejpot limted to omapatril at,
MDL100240, 20 al acepril, benazepril, captopril, cilazapril, delapril,

enal agri ! _,}wnalk@wni i‘f;xltadrexi@sqepmplrahiagoﬂigsi _Etfnprdie,l aiit, alierﬁic{ﬂaﬁﬁi'tdd, tol atsnalelparid |,
perindopril, quinapril, rampril, ramnprilat, saralasin acetate, .

t emocapri | ?arYe%&HHoP’é’BFainPl,oﬁt P&Fﬂi’é‘?l%]prf‘qtgi’lf iy aﬁPPﬁa?OI%eiqnﬁP??li , nebivolol,

qui napr i | agis@heios PirdreRéd b-a@EndteRPRE BRELIMHECAL lirvaGitR Nusling-réledst vidtdpydtol

t hereof. 25Thus, according to a further aspect the present invention

rel at es t oanfimebigelabi ned use of a PDE Il inhibitor and/or Ca2-sensitizing
agent, Qreferabl y a PDE I'l'l inhibitor which exhibits additionally cal cium
sensitising effect such as pinobendan with ACE i nhibitor for the treatnent
of a pati eWelldubierifrfedpckemsindiuds tbot are naylghitaddo icidehraginedrarabivddine r om HCM
and/ or RCM nost preferably from HCM wherein the ACE inhibitor is selected
fromthe group 30 consisting of omapatrilat, MDL100240, al acepril,
benazepri | The aptypprchlciuncétanda pidcker, ol @ladpmblece@oradnaqponikts, @idalr apf-bloalters as
fosinopril, fosinoprilat, imdapril, lisinopril,, perindopri.l ui_napr, |,
o pri |, T BRVE Ao el Y pampskuical G aNARS AeRTAE Mibkens Eqpripatct e

t randoh@pr jelAat dilta SR RAAT hlso niEAEXdnAT inbluddl Uhy) PRArasdutiadl dacs EtataP dertivaBiesdof
phar maceutical | y acceptabl e derivative thereof. WO

2010/ 0608 74iB@ETFEP2009/ 065618 - 14 - EXAMPLES The fol | owi ng exanpl es serve
to further illustrate the present invention; but the sanme should not be
construed as a limtation of the scope of the invention disclosed herein.

S5Exanpl e: AcqREAT MENTuORT GYES BUPPERINGhibRONVEON (o Teenyidizing geentcristeraklyed
le t i xed. breed t her. iy 8 t t  hai
odywer gne s BB JEmBRESAHTRL FhinR cRlPtpabCRiunF LARGRR SO HUR' by

ani mal 15vaspimobendan can be used in combination with an ACE inhibitor for the treatment of a patient

suffering from diastolic dysfunction, preferably from HCM and/or RCM, most preferably
from HCM.

Well known “ACE inhibitors” include, but are not limited to omapatrilat, MDL100240,
20 alacepril, benazepril, captopril, cilazapril, delapril, enalapril, enalaprilat, fosinopril,
fosinoprilat, imidapril, lisinopril, perindopril, quinapril, ramipril, ramiprilat, saralasin acetate,
temocapril, trandolapril, trandolaprilat, ceranapril, moexipril, quinaprilat and spirapril or a

pharmaceutically acceptable derivative thereof.

25  Thus, according to a further aspect the present invention relates to the combined use of a PDE
Il inhibitor and/or Ca*'-sensitizing agent, preferably a PDE III inhibitor which exhibits
additionally calcium sensitising effect such as pimobendan with ACE inhibitor for the
treatment of a patient suffering from diastolic dysfunction, preferably from HCM and/or
RCM, most preferably from HCM, wherein the ACE inhibitor is selected from the group

30 consisting of omapatrilat, MDL100240, alacepril, benazepril, captopril, cilazapril, delapril,
enalapril, enalaprilat, fosinopril, fosinoprilat, imidapril, lisinopril, perindopril, quinapril,
ramipril, ramiprilat, saralasin acetate, temocapril, trandolapril, trandolaprilat, ceranapril,

moexipril, quinaprilat and spirapril or a pharmaceutically acceptable derivative thereof.



10 I ethargic and unable to nove. Exam nation of the cardi ovascul ar system

i ndi cated acut e C|rculatory failure, acconpanied with tach%%prdl
(>180bpm) WORLHALYdi ogr aphi c i nvestigation indicated a PhITEPENEEOI0LT ¢t
ventricular wall and septum which are related to HCM 151 medi ate

adm nistration of furosemde, 1 ng/kg i.v. did not result in a sufficient
control of the situation. Because of thg4desperate situation 1.25ny

pi nrobendan were applied orally with the expectation/fear that this neasure
woul d/ coul gxpnoietd y further deteriorate the status of the cat. 20 Very

much to the surprise, the clinic tons_ i nproved and the. cat cover ed
within a f &b f%élawglg Sxamples, ST oy ﬁﬁaﬁy gg%@F%ﬁnP et lﬂvﬁ%tl%’aimﬁwt&ﬁ S%’é"e ould
unusual Iy jRaeteby@rub®iof BntfiRndt HeQcdeiot it iANGhtiaS disélscl Abrefnended to
deteriorate on the follow ng day the veterinarian decided to continue the

treatnment at a dose of 20 nlcrogranikg/day pi mobendan orally. This
treatmept is still being continued. d1§ data obtained via ultrasound
proved a significant recovery of 25le t g@ntrlcular filling and systolic
functi on. REFERENCES TREKGMEN OR#hS SUPFERINGGFRONEIONat hy. i ni cal and
pat hol ogic correlates. J Vet Cardiol 2003;5:39- 3045. Kittleson MD, Meurs
KM Minro MJ, et al. Famlial hypertrophic cardi onyopathy in Mi ne coon
cats. G rcul Bt yean oldOQStrat&P mdlk A3m3dk 8@ midal braedSknotRalRerdiz, Wiher MarapearBshort

Conpari son, of r phol o di ngs i ontane usl. C ng h rtrophic
car di onyopithyp° ng %mﬁ%gg‘ﬁﬁt ou h@‘gﬁﬁgenﬁﬂ¥§ %P@?ﬁggg% gﬁiéﬁ %ﬁp VO
2010/ 06§87 ftbifaddiERROQRABIO 6 Yove. FRaminhsil Bf i cﬁ&@@zﬂ@ﬂarxsys%v IudhdaMd ﬁihtea| A

cardi ac nyosin binding protein C nutation in the Miin cqon _cat wit

famlial hyipefatergphieduiear accompaped hyithHuely cndice ctn1§Pb P@éneﬁ?’é%ca&deﬁ%aphlc
14:3587- 3&%@%@%&@%&:&1{&% Wd’kgﬁécﬂlew\@engﬁfa?rwmvh@&epﬁfm whish/ Bt feldddd QN

mutation int nyosi n binding protein C gene in ragdoll hypertrophic
cardi onyopHOM.. Genomi cs 2007; 90: 261. Pet erson EN, Mooi se NS, Brown
CA, et al. Heterogeneity of hypertrophy in feline hypertrophic heart
10di sease. JVI M 1993; 7:183-189

15 Immediate administration of furosemide, 1 mg/kg i.v. did not result in a sufficient control of

the situation. Because of the desperate situation 1.25mg pimobendan were applied orally with
the expectation/fear that this measure would/could probably further deteriorate the status of
the cat.

20  Very much to the surprise, the clinical symptoms improved and the cat recovered within a few
hours. As the owner had observed that the cat had been unusually inactive before the acute
crisis and as the cat tended to deteriorate on the following day the veterinarian decided to
continue the treatment at a dose of 20 microgram/kg/day pimobendan orally. This treatment is
still being continued. Yet, the data obtained via ultrasound proved a significant recovery of

25  left ventricular filling and systolic function.
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5. The use according to any one of clains 1 to 4, wherein the PDE II

inhibitor is Pinnbendan. 20 6. The use according to any one of
claims 1 WO 2810/ dein the PDE |11 inhibitor or C32+-seﬁ§?@?2&ﬁ@6%5%nt is
utilized in oral or parenteral form 7. The use according to any
one of clainms 1 to 6, wherein the nedicanent is 25prepared in a formto be
used in a dosage between 5 and 2.500 g-RPBE |11 inhibitor or Ca2+-
sensitizing agent per kg bodywei ght per day. 8. The use according
to any one of clainms 1 to 7, wherein the PDE Il1 inhibitor or

Ca2-sensitizi agent is admnistered in a daily dosage between 5 and 2. 500
g/ kg 30 bo@iﬁ@%&ht. WD 2010/ 060874PCT/ EP2009/ 065618 - 17 - 10. The use
according to claim9, wherein the furosem de is adm nistered in a dosage
between 0.5 to 5 ng/kg bodywei ght once or tw ce daily. 511, The use

according to any Whefarphesodictprase yp¢ B {RDE Whbingibyot Rea PpE-sepsitizinghagsnt or
or Ca2+ssepgigdd éﬁg&a Gf a InfedREMEHL BF yle QLR cﬂra%h(?ieﬁpaﬁffeﬁk% 2QnPlig@olR
L-type cal cium nnel bl ocker, a B-adrenoreceptor antagoni sts, ang an
i f-bl ocker dysfunction.

2. Use according to claim 1, wherein the diastolic dysfunction is hypertrophic
cardiomyopathy.
10
3. The use according to claim 1 or 2, wherein the PDE III inhibitor exhibits

additionally calcium sensitising effects.

4. The use according to claims 1 to 3, wherein the PDE III inhibitor or Ca**-
15 sensitizing agent is selected from the group consisting of pimobendan, milrinone,

levosimendan, amrinone, enoximone, and piroximone.

5. The use according to any one of claims 1 to 4, wherein the PDE III inhibitor is
pimobendan.
20
6. The use according to any one of claims 1 to 5, wherein the PDE III inhibitor or

Ca**-sensitizing agent is utilized in oral or parenteral form.

7.  The use according to any one of claims 1 to 6, wherein the medicament is
25  prepared in a form to be used in a dosage between 5 and 2.500 pg PDE III inhibitor or Ca®'-
sensitizing agent per kg bodyweight per day.

8. The use according to any one of claims 1 to 7, wherein the PDE III inhibitor or
Ca”*-sensitizing agent is administered in a daily dosage between 5 and 2.500 pg/kg

30 bodyweight.

9. The use according to any one of claims 1 to 8, wherein the PDE III inhibitor or

Ca**-sensitizing agent is administered together with furosemide.



12. The use according to any one of the claims 1 to 11, wherein said
patient is a 10 mammal sel ected fromthe group consisting of &rinates
RETHS

i ncl udi ngVRGHE87d0gs, cats and horses. 13. T 200206818 ng to
any one of the clains 1 to 12, wherein said patient is a 14. A PDE
[1l inhibitor or Ca2+-sensitizing agent for the treatnent of a patient
suffering fromdiastolic dysfunction. -17- 15. A PDE II1l inhibitor

or Ca2+-sensitizing agent for the treatnment of a patient 20 suffering from
hypertrophi c cardi omyopat hy.

10.  The use according to claim 9, wherein the furosemide is administered in a

dosage between 0.5 to 5 mg/kg bodyweight once or twice daily.

5 11.  The use according to any one of the claims 1 to 10, wherein the PDE III
inhibitor or Ca®*-sensitizing agent is selected from the group consisting of a 8 L-type calcium

channel blocker, a B-adrenoreceptor antagonists, and an if-blocker.

12.  The use according to any one of the claims 1 to 11, wherein said patient is a
10  mammal selected from the group consisting of primates including humans, dogs, cats and

horses.

13.  The use according to any one of the claims 1 to 12, wherein said patient is a
cat.
15
14. A PDE III inhibitor or Ca**-sensitizing agent for the treatment of a patient

suffering from diastolic dysfunction.

15S. A PDE I inhibitor or Ca**-sensitizing agent for the treatment of a patient
20  suffering from hypertrophic cardiomyopathy.



