WO 2010/060874PCIAP2009/065618 - | - PHOSPHODIESTERASE TYPE Il (PDE IIl) INHIBITORS
OR Ca-SENSITIZING AGENTS FOR THE TREATMENT OF HYPERTROPHIC CARDIOMYOPATHY
5 FIELD OF THE INVENTION The invention relates to the field of medicine, in particular to the field of
veterinary megdi¢ings dhg-pvention relates to phosphodiesterase type |1l (BR&: Hohikitess,
Ca2+-sensitizing agents or a pharmaceutically acceptable derivative thereof for the treatment of
diastolic dysfunction, preferably related to hypertrophic cardiomyopathy (FICM) in a patient. 10
BACKGROUND OF THE INVENTION Hypertrophic eardiomyopathy (HCM) is the most common heart
disease in cats and the most common cause of heart failure in this species (Riesen et at, 2007; Rush
et al., 1998). Whil& B GEHER SRR B IgHEAH 8 BHEBITORS (R ataaNSAEIBBEA proposed to
be the cause 15 of MGMITS NOR RESpRGIY Toratip iasray iy ivee A rdgotiffed forMaine coon and
Ragdoll cats (Mew-s et at, 2005 and 2007; Kittleson 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. 20Five common phenotypical manifestations of feline

HCM include 1Lygiffpser Syemetnigganrentric hypertrophy of the left ventricle (LV); 2) asymmetric
hypertrophy of the interventricular Sﬁgtﬁ% 1VS) with a normal LV free wall, such that the IVS
a

impinges into thé& VEHHEIRF st A RS S et A sErPEp Ry B e left
ventr@cular .freeT\lva.Iir(withonorﬂz&dgth@ckh&sﬁc@idhad&ést)gp@) Mi@w_tﬁaumm rﬁwhyegi_immgeft 25
ventricle with sparing 9f they.cardiag:bare Ao I8 2R6% Sa4SIRG MIdryeRitiGUAL RS TR, ANd 5)

isolated papillary muscle hypertrophy most often seen in Maine Coon cats (Peterson et at) 1993; Fox
2003: Liu et at’dig@g?ti@m|gge£ﬁa@{yd|§, aicgigg)!}ypertrophlc cardiomyopathy (HCM) in & patient.
10

BACKGROUND OF THE INVENTION

Hypertrophic cardiomyopathy (HCM)} is the most common heart disease in cats and the most

comunon cause of heart failure in this species (Riesen ef al., 2007, Rush ef al., 1998). While a

genetic mutation of one or more of the sarcomeric proteins has been proposed to be the cause
15 of HCM in most cats, a specific mutation has only been identified for Maine coon and

Ragdoll cats (Meurs et al., 2005 and 2007; Kittleson 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 feff 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 ofien 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 B-blocker

(metopolol, atenolol, bisoprolol, propranoloi). If symptoms and gradient persist, disopyramide



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 B-blocker (metopolol, atenolof,
bisoprolol, pregsanaled)sif symptoms and gradient persist, disopyramide RVQEP2009/065618
2010/060874PCT/EP2009/065618 - 2 - may be added to the B-blockers. Alternately a calcium channel
blocker such as verapamil may be substituted for a beta blocker. Restrictive cardimnyopathy (RCM) is
a form of cardiomyopathy in which the walls are rigid,5-and the heart is restricted from stretching and
filling with blood properly. Rhythmicity and contractility of the heart may be ngrmal, but the stiff walls of
the heart chamBert0s b RIS KSR e Ol SR BT TGP0 CHEP BREIGIRY and
end-diastolic volusaestSacblned iewsisaeduced, and blood that would normally enter the heart is
backed up in the circulatory system. In time, restrictive cardiomyopathy patients develop diastolic
dysfunction 10and eventually heart failure. PDE Il Inhibitors and Ca2+-sensitizing agents such a
pirnobendan oResiaeiivrerridiararernn &eWrisco o ghes dsrrp tanimerc biifedpl TATa /&l F)
originating from,giilatediGardigmyepat muPGMIdaepmpensaiedientpepediosih(BGk)inaatimals,
especially for the 15 treatment of dogs suffering from heart failure (see for example 2005/092343).
PDE-II] inhibito?@‘iﬁ%‘fﬂﬁfﬁd’?eﬁ‘bes Having Ca E%ér?js%%ﬁgs%ﬁg&% é%gh&a ﬁ-g%e?\ns?ﬁfé?n %%%%%s are
known to be inatrapideankkepaiimdreasaltheicbnfidiotlitydvtthienefoud ard crd-Tipgediforelunw 29 believed

that use of PDE lI| inhiRitors ipgluding thpsa havingkerdnsensitianarficats andGapwpsansiizing
agents are contraindicated for the treatment of HCM. 20 Concenxric rﬁygigrtro#)h%/%f)ft e r4_Jue1‘tt.ventricle
results in a red GEEHAORVERTTEUI R te P AT AL A LS R VR AR P PEIRYAEA SH e
consequenty inpedesdiastatiatiiinge. 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, ) .
PDE 111 [uhibitors and Ca* -sensitizing agents such a pimobendan or levosimendan are well-

known compounds for the treatment of heart failure (HF) originating from dilated
cardiomyopathy (DCM) or decompensated endocardiosis (DCE) in animals, especially for the
15  treatment of dogs suffering from heart failure (see for example WO 2005/092343). PDE-II
inhibitors including those having Ca®*-sensitizing cffects and Ca®'-sensitizing agents are
known to be inotropic and may increase the contractility of the left ventricle, Therefore, it was
believed that use of PDE III inbibitors including those having Ca’*-sensitizing effects and
Ca* -sensitizing agents are contraindicated for the treatment of HCM,
20
Conceniric hypertrophy of the left ventricle results in a reduced left ventricular interal
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,
75 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-II) 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
resulied in obstruction of the left ventricutar outflow and would thus further deteriorate left

ventricular pump function. Evidence for the Jatter hypothesis is given by clinical observations



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 Ca2+ due to inhibition of
PDE-IIl) and iRgteasing e sensitivity of the contractile proteins towards Ca2+wmyauiddaesexpected 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 hypothesislis: gareheby:clinisatobsepvdtiofis 1270201610808 4RCTERRO09/0685645Y 3 - that
can be made espegially, ynder:the influence;of stressrwhichisqraquanty.induced.qy (lInica) .

examination of cats: As the cat becomes excited, the murmur increases in intensity as a result of
increased heart tatE inehdaserr s Bealiciotiepiesetatys i US4 Ve Gt oF HIShEHSW iffthe LV
outflow tract, angh¢be nesulting-mitrattagurgiation FreadsVioigtiow:b tactabsirudien, duagither to
systolic bulging of the bicuspid valve, or hypertrophy at the top.of the interventricular septum, may lead
tg increase% sgstfg‘ﬁt(:&\?\/s’éﬁ}] Cstfrgéisgfl?n%%r}é%g%y rsrtl(it/{écc%ury a 8)@%%%%3%%@‘%% %ﬁﬁé??&%l%p%f}}%is%atch,
worsening of LVehiyfertrophynaicoktersmonof diastelé dysineretitd, arftlaythividb, wes finsdly:sisease
progression over time, This,is,oneofhe easensthat panmcinicians pLeserhe bradypardig.agents to

keep the heart 10'rate slow and blunt this dynamic worsening of the left ventricular outflow tract

obstruction. MoréGEFHaNEy e YE- HVRETE e ORISR TR SIS ERS RRETFETAR O&Hifilar end
diastolic pressurgsiyvhich rEstits:from sympatheticistimuyatiafbinbtAicatsiwihHCMiEEN ey atal., 1977).

T e oot st sl Piesae Ealad IRV RS Lelh AR presa Ve 2ad subsgauen:

acute pulmonary edéma. T his model, which used isoproterenol infusion, is thought to mimic the rise in
sympathetic tonélassociafbidawitnétresenokaysimonredes Wisidsesrleadte Bnlabriptsngstsf

pulmonary edemga,in,a-previous Vel reampensatechanimalHhe.me klem snderyinaiherpgsent
invention was to provide a medication, which allows %}f treatment of diast{glic % S unctign, %)referably
‘3‘%&6\5 F | 8taiic™

HCM and to redfte/tHe ridRi FHESRIT Fatidnid RESE AT S S S1EES WA T,

dysfunction, in paricutaeithy HEM plirpartiyuddepth el probiledal unblieH yirg! theppresent imGentiorns was to
DESCRIquI N %&%ﬁl& é@é%%%%%éﬁ%&g}érﬁzry%o thégaener_al éoctrine not to fjse inotropic agents
such as PDE |1l ighilsad#e sirPURonss ASRI A &Y S0P et ettierE b P RS HN S8 & prisingly
been found that PDE Il inhibitors and/or Ca2t-sensitizing agents can be used for the treatment of
patients suffering from HCM. More in general, inotropic and vasodilator agents such as PDE 11|
ibitors and oL S A e e A T L e S h ey e et
particular 30 HCivkendro o RibMofthdislthetiore seitrehde DS ern &y ek the PR Hepthibirgkshd/or
Ca2+-sensifzing,agents:far the featment.ah dEMitespestively | Oféh@ﬁrﬁamemﬁrpﬂiﬁméyﬁering

from HCM. In a first aspect, there is provided the use of pimobendan for the _reparatioq of a
medicament for {H& RFeR ST E et SURRER G TrETHIRY &8 gAY A B S Aty PR res Bt
disclosure may rglateder BDECNM inhibitors @ifid/onrGa2tbensitiding agents for the treatment of

~ BRIEF DESCRIPTION OF THE DISCLOSURE
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 vasodilater 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, the present disclosure may relate to PDE I inhibitors and/or Ca’*-sensitizing
agents for the treatment of HCM, respectively for the treatment of a patient suffering from HCM. In a first
aspect, there is provided the use of pimobendan for the preparation of a medicament for the treatment of a
cat suffering from hypertrophic cardiomyopathy. The present disclosure may relate to PDE 11l inhibitors

and/or Ca’"-sensitizing agents for the treatment of



WO 2010/060874PCF/EP2009/065618 - 4 - diastolic dysfunction, preferably in form of ECM and/or
RCM, respectively for the treatment of a patient suffering from diastolic dysfunction, preferably
suffering from FICM and/or RCM. 5 The present disclosure may relate to use of PDE Il inhibitors
and/or Ca2tseWéif2ifgeatrénts for the preparation of a medicament/pharmatetittéalttthiodition for the
treatment of diastolic dysfunction, preferably HCM and/or RCM, respectively for the treatment of a
patient suffering from diastolic dysfunction, preferably HCM and/or RCM. 10Preferably, the PDE Il
inhibitor and the Ca2f-sensitizing agent, respectively,-dre selected from the group consisting of:

cilostazol, pimobe,ndan, milrinone, levosimendan, amrinone, engximone and pirgximone TZC-5665,
pharmaceuticalI91%fé‘3§ﬁi&%§}@‘§§1?slfﬁgf‘%%g de &%&gﬁg%ﬁo Fr%%%ﬁoﬁ%’gct Vé% SFand KAy Bro-drugs
thereof, 15 DESERIRFIQN :QFTHEMENTEON: Dethiled De sceifptidiyof ey éntio il Béferdthe
embodiments of E\@,present invention it shall be noted that as used herein-and in the appended
claims, the singular forms "a", "an", and "the" include plural reference unless the context clearly
dictates otherwise. Thus, for example, reference to "a preparation!" includes 20 a plurality of such

preparations; refegengesia: thecisarrierais Riefarcnee J01aMe oI Marsicarigisand’eqeivalenis.theredr the
known to those skilled in th(fe art, and so E?rlt%h. Unless defined otther\Itvis%,x aﬁte{chn%ca}adng tgéie@tigi nction
terms used herdFHETE e & BB B L B & BHfoAR BRHERS08d BY OHe OF ordinary skill in the art -
to which this invenfiorbbeldiys :Ad givkiNangasaivd!yalee imayaracpbyil to B9ntisldbsidicare diiastolic
otherwise or known atherwise by fbeiépRgisgrkesitled 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, anghmateligis, Bramorndestribedidllpublicatidhscmentionedheraimantvingomordtedcerein

by reference for the purpose of describin %{?gstdi%flo%l%;hg substances, excipients, carriers, and 30
methodologies a’gafgﬁg?t?&?ﬁ t Oéisﬁ)sﬁb cations w |c’npm|g ¥'he tised in connection Wft% the iInvention,
Nothing herein isiobercorstroedascan adtissibr aanabariventorpsahist ehisitiedes. dexadites such

disclosure by V"EH&BE%E‘BMS&Y@E‘{&%Of and any pro-drugs thereof.

15 DESCRIPTION OF THE IVENTIO!

Detaited Descrintion of the Invention

Before the smbodiments of the present invention it shall be noted that as used herein and in
the appended claims, the singular forms "a", "an”, and "the" include plural reference 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, ail technical and scientific terms used herein bave the same meanings as commonly
understood by one of ordinarj 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 heremn are incorporated herein by
referance for the purpose of describing and disclosing the substances, excipients, carmers, 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 entitied

to antedate such disclosure by virtue of prior invention.



WO 2010/060874PCT/EP2009/065618 - 5 - The solution to the above technical problem is achieved
by the description and the embodiments characterized in the claims. The invention relates to PDE IlI
inhibitors and/or Calf-sensitizing agents, preferably a PDE 5 Il inhibitor which exhibits additionally
calcium senskigingieffestzsuch as pimobendan for the treatment of diastolicuyEsfiumeticrsipreferably of
HCM and/or RCM, most preferably of HCM, in particular for the treatment of a patient suffering from
diastolic dysfunction, preferably of FICM and/or RCM, most preferably of FICM. The present invention
not only relates to the specific use of PDE Ill inhibitor$ and/or Ca2+-sensitizing agents, preferably a
PDE 11l 10 inhibitor which exhibits additionally calcium sensitising effect such as pimobendan for the

treatment of HARE itdRETclatde tehAE USSP MAHRBItSrSAiast Bastsedetizhigngende
preferably, PDEhdahibierwdrehexibitsadditionally calcium sensitising effect such as pimobendan
for the preparation of a medicament/pharmaceutical composition for the treatment of a patient
suffering from diastolic dysfunction, preferably from HCM and/or 15 RCM, most preferably from HCM.
Heart failure calisethydiastbiicsdystictioiniiercradiyrdedcrbuisss e Taiursbrab odikcle to

adeq_u?te%f g'fﬁﬁ%%gﬁm%Hl%%%ﬁf%ﬁ%saaéﬁmﬁﬁy%mfﬂl@Jn\é\{ﬁdlngT Bffe&%ﬁ#ﬁﬁ)lﬁsi@ﬁﬁlﬁﬁu@é_ﬁ fillimg clJf the
ventricle, and therefore results in an jnadequate stroke volume ailure of ventri elaxation
also results in STEVEEY Friednls ohe By ﬁﬁ%?e 3&?&” tﬁeﬁgﬂgﬁé‘gﬁﬂ% \dehfiedl" gefﬁ%eﬂfc%%g%{’systolic
dysfunction (puimendamledemseindethbeart {giltre] pefipherfibedbmsalin dighitiveent fadfarely Diastolic
dysfunction canpe €4 gpﬁ&ﬁ\ﬁ%@?ﬁ?&eﬁmyantﬁé@ﬁ?Sﬁ@&%g&'t‘%%%Q%gXﬁwP&Q@E‘ «Paidicularly

causes that affect cardiac remodeling. Diastolic dysfunction may not manifest itself exci%t in
physiologic extréftEEiftessysidtie i é’ﬁ%‘ﬁlf%fbr@%%%é& ATHSHANS RS oP sy Sttinction are

known (HGM ok RGMY). HM saimalhaisiassoeiatetwithuoiicayseft@cutd as phnobsadaedmt faiture (heart
failure). sreatment of HCM, it also relates to the use PDE I inhibitors and/or Ca’'-sensitizing agents,
preferably, PDE III inhibitor which exhibits additionally calcium sensitising effect such as
pimobendan for the preparation of a medicament/pharmaceutical composition for the
treatment of a patient suffering from diastolic dysfinction, preferably from HCM and/or

15  RCM, most preferably from HCM.

Heart failure caused by.diastolic dysfunction is generally described as the failure of the
ventricle to adequately relax and typically denotes a stiffer ventricular wall. This causes
inadequate filling of the ventricle, and therefore results in an inadequate stroke volume. The

20 failure of ventricular relaxation also resulis 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.



Therefore, the present invention also relates to PDE Il inhibitors and/or Ca24-sensitizing 30agents,
preferably a PDE Il inhibitor which exhibits additionally calcium sensitising effect such as pimobendan
for the treatment of HCM in patients suffering from heart failure. WO

2010/060874%G TéHR2069/065618 - 6 - HCM can be defined as obstructiviE &EgdigIsoiEctive. The
obstructive variant of HCM, hypertrophic obstructive cardiomyopathy (HOCM) has also historically
been known as idiopathic hypertrophic subaortic stenosis (IHSS) and asymmetric sepia! hypertrophy
(ASH). A non-obstructive variant of HCM is apical hygertrophic cardiomyopathy. S Thus, according to

a further aspect the present invention relates to PDE Il| inhibitors and{)or Ca2+-sensitiz%rkgc®gents,
preferably a PBEEM ihiBraleinft e RS HARHSSARPESIEH JBndnEHg ERdd dlitbh"as pimobendan

for the treatmenpy@fintGM; inbpatticdagfatcihgofraaimER @A patielt shifering lfromeobistavative or
non-obstructive FChf, Moreover (e k0 BLeset Invenion s aialkes (@i se b0 linhibitors
in

and/or Ca2+-sens iaztl.riﬁ; XB%H&?, grtsalflera y a PDE ibitor which exhibits additionally calcium
sensitising effeétmuchbsisipirosantr Frihis prispEhsisrshis e harmaceutical
compositiog for the treatment of a patient suffering from obstructive or non-obstructive HCM.

15According to_a further aspect the present invention relates to PDE l| inkibitors and/ar Cad+-
sensitizing ageﬁ?éﬁsp?‘é?‘é[r%ﬁ;}% i E?ﬂﬁ%i?g? j ?Sﬁ{é“)zﬁ‘g}% é‘aéﬁ%fotr?a%igg%fum éensziltising effect
such as pimobehdasedeirithe: treatinentiofHig 1 PRk aitithidii o e redimsnmdditopaierl differing

from Obstructivﬁeh%%mngr&f@é@@iﬁéﬁ@&ﬂﬂ?@feggﬁ&m igobstructive sasdiomynpathiu(ROSMyonand

asymmetric septal hypéertrophy (ASI‘;IH). 20 According to a further agpgeqct the ent inventi n relates to
PDE IIl inhibitoFS#RAMoE 4 Prlicab At iRg g&@n???%‘f‘é%?a‘ffl)}]%?ﬁ ) ff’f‘ﬁelwlllﬁ))ﬁor'w ich exhibits
additionallycalgiusansensitisingleffetiissiof ts ypimgRriH ﬁdﬁhhe*strre@fme@ﬁz*éﬁm;ﬁiwpmasmcular for
the treatment °§r%f8r%ﬂg% suffering fromnonbsisive e prelriabivfamiapica A3partrophic

cardiomyopathy. . . .
pimobendan for the preparation of a medicament/pharmaceutical composition for the

treatment of a patient suffering from obstructive or non-obstructive HCM.

15  According to a further aspect the present invention relates to PDE 11 inhibitors and/or Ca*'-
sensitizing agents, preferably a PDE III inhibiter which exhibits additionally caleium
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 [ 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 cAMP on protein kinase and other secondary

30  messenger activation.



The term "PDE Il inhibitor" as used herein relates to phosphodiesterase (PDE) Il inhibitors including
pharmaceutically acceptable derivative thereof, which prevent breakdown of cAMP to 5’AMP and thus
maintain the effect of cCAMP on protein Icinase and other secondary 30messenger activation. WO
2010/060874RC RAR0£/065618 - 7 - The "term Ca2+-sensitizing agentt¢glatesotmsivyscompound
including pharmaceutically acceptable derivatives thereof which increases the Ca2+ sensitivity of
cardiac contractile proteins, i.e. increase the developed contractile force at a given concentration of
Ca2F. 5PDE Il inhibitors and Ca2+-sensitizing agent ‘are well known in the art and described for
instance in U.S, Patent No. 4,906,628; U.S. E’atent No. 4,654,342; U.S. Patent No. 4,361,563; U.S.
Patent No. 5,563165 150, S FPaitikies 3851 458 Sr PRGOS YT prutatiag PBERPTHRBIROrs and/or
Ca2+-sensitizingRgepls asaaliosiazel@imakendarnadd milriOoneetsunsimef danljaninoms]e

enoximone and lg)i{oximong1 Tmza?edﬁg%%{ ??Qf?%ml%%ﬁﬁgﬁ% gg&gg@@&g&!%gg@f@ms, metabolites or

pro-drugs there .Wos’slf%re erre nhibitors and Ca2+-Sensitizing agents, respectively are
pimobendan and levosimendan, or pharmaceutically acceptable salts, derivatives, metabolites or

pro-drugs thereghMast; praferreehis pimebendan: phatmacedlicalyvaceeptabie saltgsderimtites,
15metabolites or pro-drugs._thereof Pim _ _ , .

(0 5-dinydro AP A By NG, 19 ey io B A e L s TR IR T s
disclosed in EPLBS0D8:89Mp HefebifcdifoPatad By. fetélelide anfitsiefti#eéBl. Pimobendan having the
fonnula: 20

Preforred PDE III inhibitors and/or Ca’’-sensitizing agents are cilostazol, pimobendan,
10 milrinone, levosimendan, amrinone, enoximone and piroximone TZC-5665 or
pharmaceutically acceptable salts, derivatives, metabolites or pro-drugs thereof. Most
preferred PDE [II 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-y1]-5-methy!l-3 (ZH)-
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,

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

public as (R)-[[4-(},4,5,6-Tetrahydro-4~methyl-6—oxo-3—pyridazinyl) phenylihydrazono]



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 25particular in dogs
(WO 2005/092343). Pimobendan is also approved as a drug product for cardiovascular treatment of
humans. WGx2040/066844PCT/EP2009/065618 - 8 - propanedinitrile and@iagteetitdaderibed earlier
for example in GB 2228004, US 5,151,420 and US 5,569,657, herein incorporated by reference in its
entirety. Levosimendan having the formula: 5 The term "patient” as used herein relates but is not
limited to an animal or a person suffering from diastoli&-dysfunction, preferably from HCM and/or RCM,
most preferably from HCM. The term "patient” embraces mammal such as _primates including humans.
10 In addition tBrpriwrstiairily vafdys Seatiss it sl FpRisd &R %ﬂé’%émé’é% d of the
present inventignd ESr I3stasCE boammals inchddingdiutmet iinitedtitotgovespsheepyngoaisg terses,
dogs, cats, guirflean{:l){ags, rats or other bovine, ovine, equine, canine, feline, rodent or murine species
can be treated. ?—Powe\'/er, the method can also be practiced in other species, 15such as avian species.

5
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 io the method of
the present invention, For instance, mamimals 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



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 tewa *hesstfsilure” as used herein relates to condition in whicR@IFEBHIgGAE 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 molecul&-components and to mediators that drive
homeostatic control. Heart failure is caused by several clinical a,pparenédisor ers i]ncludin myocardial
infarction and oH§&forkRSRTSE e e AT BH18/GBOSFHEER BB 0810658 1829 Hitease,
hypertension, valwdarbeak disease and cardiomyopathy such as hypertrophic cardiomyopathy. The
term "effective amount" as used herein means an amount sufficient to achieve a reduction 5 of
hypertrophic cardiomyopathy in a patient when a PDE Ill inhibitor and/or Ca2+-sensitizing agent is
administered afhedosajefag e sBaBEd Hersthorria BrawT a8 b7 HHe THEERY R ST G

dysfunction;, preferaRivoiiCMiaRYeRREM «mesthpreteralipofiHEbas described-hestinhecan be
monitored by standard cardiologic diagnosis, for Qle b}( echoc g{ raph di
-0 Dy 5% . ' dee st SFROAGRLY (ERIRE
catheterization ?%%Er&?ﬁ&‘ﬁﬁfﬁ%gf‘ %g(?aﬁ%ar%fgs Ch%%%?e?onan?ep TGimaging. e .
diastolic dysfunction, preferably of HCM and/or RCM, most preferably of HCM as described
herein) can be monitored by standard cardiologic diagnosis, for example, by
echocardiography, cardiac catheterization, or cardiac MRI, or cardiac magnetic resonance

10 imaging.

The term “pharmaceutically acceptable derivative thereof” means but is not limited to
pharmaceutically acceptable salts, derivatives, metabolites or pro-drugs of a drug. Derivatives
as used herein include but are not limited to, any hydrate forms, solvates, isomers,
{5  enantiomers, racemates, racemic conglomerate and the like of the compound of choice.
Suitable pharmaceutically acceptable salts are well known in the art and may be formed with
an inorganic or organic acid, such as hydrochloric acid, hydrobromic acid, sulfiric 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 actd, 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



The term "pharmaceutically acceptable derivative thereof' means but is not limited to pharmaceutically
acceptable salts, derivatives, metabolites or pro-drugs of a drug. Derivatives as used herein include
but are not limited to, any hydrate forms, solvates, isomers, 15 enantiomers, raccmates, racemic
conglomerateramgbth@digesof the compound of choice. Suitable pharmacewticzilgzacsestable salts are
well known in the art and may be formed with an inorganic 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}$umaric acid, malic acid, mandelic acid, tartaric
acid, citric acid, 20 ascorbic acid, palmitic acid, maleic acid, hydroxymaleic acid, benzoic acid,

hydroxybenzoi@Hericph iy deibticdasaer imeathic 3ty damsdieachiciigthailsaiprhedeny o
benzenesulfonigagikhandiolenesufopicircigdionsage2s Thil dagade regimendforthedcospounds of

the present invention will, of course, vary ending upon known factors, such a 54
pharmacodynaﬁ%%?%%%%t 1rreisetﬁ%{;s?yo}l ¥ht8 é%?t@cﬁéff%%rﬁ‘?ﬁg%seﬁ% (_egraer%se lril'(g’ll‘jtee ?)ng |&a"e;(fr%ninl'lstrOation; the
species, age, Sé%} hedithberdeditetiicormiitioneanefweibhetorel feeigistl; tB& naabevsistieeht of the

symptoms; ¢he kind; pliopncuerent figatmentidhe dreauencyneld@aipe mothewoueiafadmigisiration,
the renal and 30hepatic function of the pdatient, and the, effeﬁt d(tasiged. WO , . e in clinicall
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ingredient, prefenalalyofpimolein derrwos isvadimendbropwletingsed for the indicated effects, will range
between 5 and 2.500 jig/kg bodyweight, preferably 10 to 1.500 jig/kg bodyweight, even more preferred
between 15 to 750 jig/kg bodyweight, even more preferred between 15 and 500 jig/kg bodyweight,
most 5 preferreHBafreriDg ArieTIsd figAch Boajrrty R PHER debbsag s 4No b 'BR gf%ﬁ’? tred once
per day origplit (0. bercedadl s gsinipigatinn. TE tidatthisibls widvisabibin eldicathilapplient cases,
both n acute as well &= 11 RO, SRUARHMS BFSRI G HIIR, ARRREIF RIGRRNL L Ton
composition for the treatment of a patient suffering from diastolic dysfunction, preferably of

HCM and/or RCM, most preferably of acute or chronic HCM.

15 Preferably the PDE III inhibitor and/or Ca*"-sensitizing agent, preferably a PDE III inhibitor
which exhibits additionally calcium sensitising effect such as pimobendan is used for the
treatment of a patient suffering from diastolic dysfunction, preferably from HCM and/or
RCM, most preferably from HCM, wherein the dosage to be administered is in the range
between 5 and 2,500 pg/kg bodyweight per day, preferably in the range between 10 to 1.500

20 ug/kg bodyweight per day, even more preferred in the range between 15 to 750 pgikg
bodyweight per day, even more preferred in the range between 15 and 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-IH 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
re/kg bodyweight per day, preferably in a dosage range between 10 to 1.500 ugkg
bodyweight per day, even more preferred in a dosage range between 15 to 750 pglkg

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.



10 Caz2-sensitizing agent, preferably a PDE Il inhibitor which exhibits additionally calcium sensitising
effect such as pimobendan for the preparation of a medicament/pharmaceutical composition for the
treatment of a patient suffering from diastolic dysfunction, preferably of HCM and/or RCM, most
preferably of souteemneieranic HCM. 15Preferably the PDE Il inhibitor andterr@a2ssosensitizing agent,
preferably a PDE HI inhibitor which exhibits additionally calcium sensitising effect such as pimobendan
is used for the treatment of a patient suffering from diastolic dysfunction, preferably from HCM and/or
RCM, most preferably from HCM, wherein the dosagéite be administered is in the range between 5
and 2.500 jig/kg bodyweight per day, preferably in the range between 10 to 1.500 20 jig/kg bodyweight
per day, even midreipssidged in the range between 15 to 750 jig/kg bodyweight per day, even more

preferred in themigngeRetweesr 1hand Haomjiskobadviveightdoer dayranest-peefetrethinibeisange
between 20 and 250 jig/kg bodyweight per day. The pharmaceutical,compasition comprising the
PDE-III inhibitoF&RdfSr Et-%geﬂ' 1Z2nig ﬁ%%ééasrﬁ?}nﬁééfgr%aﬁfy%emﬁﬁEr?W%%iﬁl or i\:/a}/?ﬁ?(r:%?’e hibits
additionally calpiundsensitising efféct sichias ppobdersanyiopihenteawieensof Hiastolicapshanction,

preferably af HGCM and/on RGM;most preferdly ofHGMhisprenaregdiadesedipasesagerange
between 5 and 2.500 jig/kg bodyweight per day, preferably in a dosage range betwgsga 10 tp 1.500
;

jig/kg bodyweighHEREaF doat: Hbrs Breferash MEHSEHgE PayE betRe8h T8 Y 50 fighkd S0
bodyweight perilay:eveitimere. Mieferredinéndosaee rnge tvetween 1y Svahte50Mjigikgelodihweight

per day, most preferred in.a 0sSage. T, jiglka. hodywej ay.. WO
D 010106087 4bCH BSOSO CREL, &%ﬁi‘?ﬁ%ﬁ?@ﬁi@&ﬁ%ﬂ%ﬁs %ﬁ%gﬁ\%ﬁ#ﬁ%ﬁ% %Aﬁl

administered insndgrapdigseige AR ®EYablets, capsules (each of which includes sustained release
or timed rglgase formulations), pills, powders, granules, elixirs, tinctures, suspensions, syrups, and
emulsions, Theé maﬁ also be 5 administered in intravenous (bolus or infusion), intraperitoneal,
subcutaneous, 6t scular form, all using dosage forms well known to those of ordinary skill in
the pharmaceuttcekaty, ThePbéin He iabininistadée doneschtitiganesn. viark feblinthsigt®edith a

pharmaceutical;catrier selested anihedagiz.al thashesendauie ofadministralionapehatansdard
pharmaceutical practice. 10 L . ) .
administered in combination with a second active therapeutic agent. Preferably, such second
15  active therapeutic agent is furosemide. Furosemide should be dosed at 0.5 to 5 mg/kg once or
twice daily. It may well be that furesernide 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 ishibitor and/or Ca®*-sensitizing agent, preferably a PDE III iphibitor which exhibiis
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 HI inhibitor and/or Ca*"-sensitizing
agent, preferably the PDE IIT 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 II 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



Combined use Preferably, the PDE Il inhibitor and/or Ca2+-sensitizing agent, preferably the PDE IlI
inhibitor which exhibits additionally calcium sensitising effect such as pimobendan are administered in
combination with a second active therapeutic agent. Preferably, such second 15 active therapeutic
agent is furosemiges/bfassosemide should be dosed at 0.5 to 5 mg/kg once erhaicedailysild 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 Il inhibitor and/or
Ca2+-sensitizing agent, preferably a PDE Il inhibitor Mhich exhibits additionally calcium sensitising
effect such as pimobendan pimobendan with furosemide for the treatment of a patient suffering from

diastolic dysfurictbas prarbeaip fisheH e ftnseReEN rrieablrdie bR émibien e fetanly, the

PDE Il inhibitog apeiar Caztisensitiaing agenbpraferahbidhieARE Blinkhibitatividtshy exiipits

additionally calcium sensi ect 255 ch as bendan and the furosemide are administered at
the dosages de§BHBEA% S?H%Kg 8idl ﬁr(j 54 ur¥ et Lt the pree RIS Al L

Rer aspect fesent invention relates to a two
phase combinatisoritveragyifor the treatment of a patient suffering from diastolic dysfunction,
preferably ffom HCM and/or RCM, most preferably from HCM, comprising in the first phase the

administration of a 30 PDE Ill inhibitor and/or Ca2+-sensitizing %}gent%ﬂ) %Jerabl a PDE ||| inhibitor
which exhibits A8 hamy BB SBh S oHEfsE: Wich 3L b AR D ITBIFAGEH

ination wi
furosemide, andiig:dlie seconcbphasdesthe admitistshtion:cfdivinP BEotHinmititordnd/amGaissensitizing

agent, preferably {he PO &) gﬂa'%'t%gv@@at%@@M@%ﬂ%ﬁﬂyﬂiﬁwﬁh@%ﬁiﬁ%@%ﬁf&% Wo

2010/060874P
reducing cardiac rate. Reduction of heart rate could be induced by certain blockers of the L-

10 type calcium channels, by RB-adrenoreceptor antagonists or by blockers of the
hyperpolarisation-dependent mward current of sinoatrial pacemaker cells. It can be expected
that PDE-III inhibitors or Ca’’-sensitizing agents, preferably pimobendan combines
favourably with those agents, especially with B-blockers or if-blockers as PDE III inhibitor
and/or Ca*'-sensitizing agent, preferably a PDE III inhibitor which exhibits additionally

15 calcium sensitising effect such as pimobendan may counteract direct or indirect, i.c. rate
rela£cd impairment of cardiac contractile force inherent o those agents as well as concurrent

vasoconstriction,

Moreover, unburdening 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 2 L-type calcium channel
blocker, a B-adrenoreceptor antagonists, and/or a if-blocker for the treatment of 2 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.



such as pimobendan without using furosemide. Preferably, the PDE Ill inhibitor and/or Ca21.-
sensitizing agent, preferably the PDE Il inhibitor which exhibits additionally calcium sensitising effect
such as pimobendan and the furosemide are administered at the dosages described herein. 5 From
the pathophysialagwotitia disease one would expect that further improvementpfodiasislic function by
prolongation of diastole or enhancing coronary perfusion/oxygen supply-demand ratio should be key
targets of phannacotherapy. Both effects could be achieved by reducing cardiac rate. Reduction of
heart rate could be induced by certain blockers of thelk~10 type calcium channels, by
B-adrenoreceptor antagonists or by blockers of the hyperpolarisation-dependent inward current of

sinoatrial paceWakekwetis. B-edisisecesyieiciad R PDEINIRhINGTS SREEDUede SRSy hghts,

r;rglferibly pimqgggggglﬁ%mla}gﬁgd;gv%ﬁgpmmtfbma% APRIMS, ef@@gilaﬂb\y wéﬂmatmlohaﬁaﬁs)len )
if-blockers as PDE Il inhjbitor ang/or Ca2+-sensitizing.agent, pre a PDE Il inhibitor whic
exhibits additiohﬁﬂﬁ@icgﬁ%ﬁ?@gﬁéfﬁ%?ﬁac‘é?%fc%“éa S B chbdicl, Sadnescica e Sl

S pimobendan may counteract direct or
indirect, i.e. ratenfeletedivhpairment of cardiac contractile force inherent to those agents as well as
concurrent yasoconstriction. Moreover, unburdening of the heart by peripheral vasodilation as well as

improving coronary 20 perfusion, due to direct coronary vasodilation or the reduction of extramural
resistance folloWiHG AR O PR B JaiRdife h&?dﬁlﬁ@rl’lﬁ ibitsrs, will further

contribute to the improvement of diastolic wall function. Thus, according to a further aspect the present

invention relates, to the combined use gf.a P, inhibi +; itizd

preferably a P?)%ﬁll%h%%i%ﬁ W |c(f$aex]l%t%%%cal%fjfﬁgégﬁﬁa}fagﬁ%ﬁ%&gg@%ﬁ% aglgfjg?:tlt1£ sga%%g%%qi%%obendan
with a L-type calsiihatshariel wioket, e Bbarersried srseaiibiy Sriaivarioseh FBIBekertdtthe
treatment pf a patientigwiering.framdiastelicdystunction, preferably:fron k@i iandfonREMFmost
preferably from HCM. 30 WO 20101060874PCT/EP2009/065618 - 13 - Well known

"13-adrenorece {Bﬁgﬁtagonists" include, but are not limited to atenolol and carvedilol, propranolol,
metoprolol, sotalol, timolol, bupranolol, esmolol, nebivolol, bisoprolol. Preferred B-adrenoreceptor

antagonists areA%BY&gHQb §%@ﬁ%{§é@a@@ prstapralebant Rebbralal Bensitizing agent, preferably
the PDE II inhibitor which exhibits additionally calcium sensitising effect such as
15  pimobendan 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 o omapatrilat, MDL100240,
20  alacepril, benazepril, captopril, cilazapril, delapril, enalapril, enalaprilat, fosinopril,
fosinaprilat, 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
I1I inhibitor andfor Ca’ -sensitizing agent, preferably a PDE I 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, lsinopril, perindopril, quinapril,
ramipril, ramiprilat, saralasin acetate, temocapril, trandolapril, trandolaprilat, ceranapril,

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



Well known "if-blockers" include, but are not limited to cilobradine or ivabradine. The L-type calcium
channel blocker, a .B-adrenoreceptor antagonists, and/or a if-blockers as listed above also include any
pharmaceutical acceptable derivative thereof. For instance the 10Mini diltiazem shall also mean and
include any phasmascesitioal acceptable derivatives of diltiazem. Accordigretorafuniassapect the PDE
[l inhibitor and/or Ca2+-sensitizing agent, preferably the PDE IlI inhibitor which exhibits additionally
calcium sensitising effect such as 15 pimobendan can be used in combination with an ACE inhibitor for
the treatment of a patient suffering from diastolic dysfisetion, preferably from HCM and/or RCM, most
preferably from HCM. Well known "ACE inhibitors" include, but are not limited to omapatrilat,
MDL100240, 28%fdEbHS benazepril, captopril, cilazapril, delapril, enalapril, enalaprilat, fosinopril,
fosinoprilat, imigaprillisingribhgeinderrie auinapiibstamip pramiprifaisaralasincasaiat@otemocapril,
trandolapril, trandolaprilat, c$%§?ggl, moeé;itgril, %uin %rilat ang Sﬁf-ra'ﬁ{si!agﬁ a eE)harmaceutically
acceptable derfVtRie HETEE BB 18 8 flitner aspect the present invention relates to the

combined use of a PDE Il inhibitor and/or Ca2tsensitizing agent, preferably a PDE Il inhibitor which
exhibits additionally calcium sensitising effect such,as;piprgbendan with ACE inhibitor for the treatment

of a patient suffering from diastolic dysfunction, preferabl f[om HCM ar;{?@\%[RCM, most preferably
from HCM, wherein the ACE inhid g?é@@fé&@%ﬁw E{%BBG\BB%% isting of omapatrilat,

MDL100240, alacepril, benazepril, captopril, cilazapril, delapril, enalapril, enalaprilat, fosinopril,

fosinoprilat, imigapril, Jisingpriperindaelauinanlcmind! ramiprilat saraiast actaiastemocapril
trandolapril, trando fila , ceranaprlrf,] moexipril, quinaprilat and spirapril or a pharmaceutically
acceptable derieitivieterégit (@) 208010608 U be TYEPREn gfes B arch 2008, The animal was

10 lethargic and unable to move. Examination of the cardiovascular system indicated acute
circulatory failure, accompanied with tachycardia (>180bpm). Echocardiographic
investigation indicated a thickened left ventricular wall and septum, which are related to

HCM.

15 Immediate administration of furosemide, 1 mg/kg iv. 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 osally. This treatment is
still being continned. Yet, the data obtained via ultrasound proved a significant recovery of

25 left ventricular filling and systolic function.
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- 14 - EXAMPLES The following examples serve to further illustrate the present invention; but the
same should not be construed as a limitation of the scope of the invention disclosed herein. SExample:
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cat. 20Very mug jo the surprlse ec |n|ca symp foms 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
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form.

3. The use according to any one of claims 1 or 2, wherein the medicament is prepared in

a form to be used in a dosage between 5 and 2.500 ug pimobendan per kg bodyweight per day.

4. The use according to any one of claims 1 to 3, wherein pimobendan is administered in

a daily dosage between 5 and 2.500 pg/kg bodyweight.

5. The use according to any one of claims 1 to 4, wherein pimobendan is administered

together with furosemide.



- 16 - CLAIMS 1. Use of pimobendan for the preparation of a medicament for the treatment of a
cat suffering from hypertrophic cardiomyopathy. ;- 2. The use according to claim 1, wherein
pimobendan is utilized in oral or parenteral form. 3. The use according to any one of claims 1 or 2,
wherein the medicament is prepared in a form to be used in a dosage between 5 and 2.500 ug
pimobendan pér kg btyweightsehigate claimds, Thiectese thecordingitls anydoneisfrethime dore®, wherein
pimobendan is iRistered in,a daily do, t '5 and 2.500 ug/kg bodyweight. 5. The use
accordir[:bget oeF“.aﬁn@gior{r%)erg 5?%;}%%??’?5%%\? %%r%?r?“pﬁ%\g%quan is administered together with furosemide. -
17 - 6.The use according to claim 5, wherein the furose ide is administered in a dosage between 0.5 to
5 mg/kg bodyweight once or twice daily



