WD 2004/ 071385 PCT/ EP2004/ 001208 Use of di pyri danble
in conmbination with acetylsalicylic acid and an

angi otensin 11 antagoni st for stroke prevention Field
%’P%‘P‘f@"’?ﬁﬁ/enti on This invention relates to aPCIEP3eP4(991208
preventing stroke or reducing the risk of stroke in a
patient in need thereof, especially in a patient at
risk for a stroke or a secondary stroke, using

di pyri danol e in conbination with acetylsalicylic acid
(ASA) and an angiotensin Il antagonist, a

phar maceuti cal conposition conprising a conbination of
di pyri danol e, acetyl salicylic acid and an angi otensin
Il antagonist, and the use of . di pyridanole for the

ooy bl byRiasiaiB IS ins ek SRettealicwie anlstand an
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ant agoni st. Background of the Invention D pyridanole
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Figid of theetnventieng. U, S. Patent 3, 031, 450. Di pyri danol e.

L el £ S vasodjlator ip the, earl c
TR € R B A ik
inegy g_a?vr:;ﬁm oee? ithdgébi, ia_epe@ana?mlr(é baﬁsergl&ﬁsk @ttmfé‘%troke or a secondary
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Background of the Invention

Dipyridamole {2,G—bis(diethanolamino)-4,8—ciipiper§dino-pyrimido[5,4-d]pyrimidine},
closely related substituted pyrimidd-p&rimidines and their preparation have besn
described'in e.g. U.S.Patent 3,031,450. Dipyridamole was introduced as a coronary
vasodilator in the early 1960s. It is also well known having platelet aggregation
inhibitor propedies due to the inhibition of adenosine uptake. Subsequentiy,
dipyridamole was shown to reduce thrombus formation in a study of arterial
circulation of the brain in a rabbit model. These investigations led to its use as an
antithrombotic agent, it soon became the therapy of choice for such applications as
stroke prevention, maintaining the patency of coronary bypass and valve-
replacement, as well as for treatment prior to coronary angioplasty.

Furthermore, the European Stroke Prevention Study 2 (ESPS-2; J Neurol Sci. 1996;
143: 1-13; Neurology 1998; 51; 17-19) proved that treatment by dipyridamole alone
was as effeclive as low-dose aspirin in the reduction of stroke risk, and combination




Furt hernore, the European Stroke Prevention Study 2
(ESPS-2; J Neurol Sd. 1996; 143: 1-13; Neurol ogy
1998; 51: 17-19) proved that treatnment by dipyridanol e
WPD@Ene/07138s as effective as | ow dose aspirin iFCIWERR004/001208
reduction of stroke risk, and conbinati on WO
2004/ 071385 PCT/ EP2004/ 0012082 -2 therapy wth
di pyridanol e and aspirin was nore than tw ce as
effective as-aspirin alone. D pyridanole appears to
thenegpib witht dipwidaresle ant asgilin s imure than eitesas effEaWa/ as aspirin
aﬁ%‘gdl es showed that it inhibits.the uptake of
hosi ne, which was found to be a potent endogenous
ant| -t hronbotic conpound. Dipyridanmole was al so shown
_inhibit cy clic AWP phosphodi est er ase, thereby

DM@P@H@#% g‘"ﬂpﬁﬁfsaé‘él inioir theompsis Dhegughy am@ltlaleame@hmgms Early
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239- 247) th con
petent endegpoeeus %ﬁlfibmboﬂﬁenompoum_eED,lp)drmlmrmgvaw also shown to
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-necessary step in the devel opnent™ of atherosclerosis
1992: 43:219-25 The i nhi bi ti f
ofyBllamols s e aatiansient prapagios (e RAdiaBiBbaled. Giog: 18: 280-
247 - izl iy cof\trﬁ:fdté‘QSQ@%hﬁthkﬂnS%t@?bgg%‘tWhgh'dﬁ@ﬂlzed low density

fibrosis (Hepatol ogy 1
lingpEpleinssbesofer reeaamze by theispavsingen redeptomon macrophages, which

is 4R ropaﬁ]BB (@B'ﬁgﬂiﬁks%yt Qeﬁﬁh&@gtﬁ&%@g,ﬁérgsqf ghoragglerosis (A-nn.

RszerMedle dB: 219@8). . 7: 218-226). Inhibition of lipid
per oxi dation al so has been observed in human
nonneopl astic lung tissue (Gen. Pharnmacol. 1996; 27:

TS nidibRibn dinme@tradi%ahfdrﬁdﬁﬁbnlﬂ)y Ii;ﬂr}iﬁaﬁ\oléilh% BedrBidund to inhibit
[Pat hoPl ¥SI ol ogy,, especj al |

fibrinogenesis in experimental liver fi rosrs (Hepatology 1996; 24: 855-864) and to
suppress oxygen radicals and proteinuria in e);penmentai animals with amino-

~ nucleoside nephropathy (Eur. J. Ciin. Invest. 1998; 28: 877-883; Renal Physiol. 1984;

7: 218-226). Inhibition of lipid peroxidation also has been observed in human

nonneoplastic lung tissue (Gen. Pharmacol, 1996; 27: 855-859).

Angiotensin (ANG) Il plays a major role in pathophysiology, especially as the most
potent blqéd pressure increasing agent in humans. ANG Il antagonists therefore are
‘suitable for treating elevated blood pressure and congestive heart failure in a
mammal. Examples of ANG /I antagonists are described in EP-A-0 502 314, EP-A-
0253 310, EP-A-0 323 841, EP-A-0 324 377, US-A-4,355,040 and US-A-4,880,804 .
Specific ANG H antagonists are sartans such as candesartan, eprosartan, irbesartan,
losartan, telmisartan or valsartan, furthermore olmesartan and tasosartan.

It is known that ANG I, besides its blood pressure increasing effect, additionally
-features growth promoting effects contributing to left ventricular hypertrophy, vascular
-thickening, atheroscler09|s renal failure and stroke. Bradykinin, on the other hand,

exerts vasqdllatmg and tissue protectwe actions, as disclosed for instance by W.




pot ent bl ood pressure increasing agent in humans. ANG
I'l antagonists therefore are gsuitable for treating

el evat ed bl ood pressure and congestive heart failure
in a mmmual. Exanples of ANG dl antagonists are
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ANG I S taadlsis R albcllol OGRS AT HEdibr oBayiit the AT: receptor

whieH fpéays feou'olb vt anti-gowiht ahl:ll s refeAbativeddctions, unopposed.

di s d for instance by S. Andersen et al.
Corﬂiélﬁf%f&F wgel yialsrwie Ang i AGAGANBST APPear fecdigplay similar blood
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n r ecept a
in e Rkl HbEriERSehe Al Ther 100818 27%,280."and by B.E. Karlberg
et alNOBARAEY. andOsEILEL of t%hhﬁhﬁﬁh %] 's%'léctﬂ)’ie g’%‘”geéééator antagonist,
ant agoni sts appear to display simlar
CO“‘\P@G%CEN@ enalaprik §uelderiyt patienie veitt putrsargshyweﬁbnéﬁﬁ J Hypertens
1995} Did25Gp as disclosed

EP-A-1 013 273 discloses the use of AT; receptor antagonists or AT, receptor
modulators for treating diseases associated with an increase of AT, receptors in
subepithelial area or increase of AT, receptors in t.he epithelia, especially for
treatment of several lung diseases.

. Summary of the Invention

It has now surprisingly been found that dipyridamole when administered in
combination with acetylsalicylic acid and an angiotensin Ii antagonist may provide a
stroke preventing effect superior to conventional medications or treatment regimes,
for instance a combination regime of clopidogrel together with acetyl salicylic acid,

especially in a patient at risk for a stroke or a secondary stroke.




for instance by DDH G Smith et al.: Once-daily

tel msartan conpared with enakapril in the treatnent
of hypertension, Adv. Ther 1998, 15: 229-240, and by
B.E. Karlberg et al.: Efficacy and safety of

tel msartan, a selective AT1 receptor antagonist,
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~In another aspect, there is provided the use of dipyridamole or a pharmaceutically
“acceptable salt thereof in combination with acetylsalicylic acid (ASA) and an angiotensin
Il antagonist selected from the group consisting of candesartan, eprosartan, irbesartan,
losartan, telmisartan, valsartan, olmesartan and tasosartan, including the salts thereof or
polymorphs thereof, for the manufacture of a pharmaceutical composition for stroke
prevention or reducing the risk of stroke or secondary stroke in a patient.

Disclosed may be a method of stroke prevention or reducing the risk of stroke or
secondary stroke in a patient in need thereof, especially in a patient with elevated
risk for stroke, e.g. in hypertensive patients or patients suffering from cerebrovascular
disorders, said method comprising administering to said patient an effective amount
of a pharmaceutical composition comprising dipyridamole or a pharmaceutically
acceptable salt thereof in combination with ASA and an angiotensin [l antagonist.

The main risk for a second stroke is a




maxi m ze inhibition of thronboxane while m nim zing
the loss of prostacyclin (Langet 1981; 1: 969-971).
In the nethod of prevention disclosed a conbination of
| ow- dose ASA with dipyridanole and an angiotensin |
antagonist is preferred. In one aspect, there is
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Di scl osed may be a nethod of stroke prevention or
reducing the risk of stroke or secondary stroke in a
patient in need thereof, especially in a patient with
elevated risk for stroke, e.g. in hypertensive
patients or patients suffering from cerebrovascul ar
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prior stroke due to degenerative processes in the wall
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reducmg the risk of stroke or )
pharmaceutical composttion for stroke prevention or reducing the risk of stroke or

secondary stroke in a patient in need thereof.

Detailed Description of the Invention

The invention provides a new and improved approach for stroke prevention or
reducing the risk of stroke or secondary stroke in a patient in need thereof, especially
~in a patient with elevated risk for stroke, comprising administering to the patient an
effective amount of a pharmaceutical composition containing as active ingredients
dipyridamole or a pharmaceutically acceptable salt thereof in combination with ASA
and an angiotensin 1l antagonist.

In the method of the invention any of the oral dipyridamole retard, instant or the
parenteral formulations on the market may be used, the retard formulations being
preferred, for instance those available under the trademark Persantin®, or, already in
combination with ASA the formulations available under the trademark Asasantin® or
Aggrenox®.  Suitable dipyridamole retard formulations are disclosed in
EP-A-0032562, instant formulations are disclosed in EP-A-0068191 and




secondary stroke in a patient in need thereof.
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With respect to the third component the angiotensin Il antagonist telmisartan is
preferred. This component can be administered orally in a daily dosage of 10 to 200
mg, for instance in a daily dosage of-20, 40, 80 or 160 mg, préferabfy in a daily
dosage of 40 to 160'mg, most preferred 60 to 100 mg, for instance 20 or 40 mg once -
a day.

A specific method of prevention according to the invention comprises the
combination of dipyridamole administered orally 200 mg twice a day, ASA

administered orally 25 mg twice a day and telmisartan administered orally 20, 40 or
80 mg once a day.

With respect to all aspects of the invention the combination of dipyridamole, ASA and

telmisartan is preferred, especially in the oral dosages indicated hereinbefore as
most preferred.




of about 0.2 to 5 pnoVL, preferably of about 0.5 to 2
pnoVL or particularly of about 0.8 to 1.5 pnoVL may
be mai ntai ned. D pyridanole can be administered orally
in a daily dosage of 50 to 750 ng, preferably 100 to
500 ng, nost preferred 200 to 450 ng, for instance
200 ng twice a day. Wth respect to ASA this conponent
of the ternary nedication Tay be adm nistered orally
in a daily dosage of 10 to 200 ny, preferably 25 to
100 ng, nost preferred 30 to 75 ng, for instance 25
ng twice a day. Wth, respect to the third conponent
the angiotensin 11 antagonist telmsartan is
preferred. This conponent can peaRea nistered orally
in a daily dosage of 10 to 200 ng, for instance in a
daily dosage of-20, 40, 80 or 160 ng, preferably in a

1. Aaphgrmacstipal Ofom;@oﬁmoﬂG&brﬂgnsuﬁgsﬂlp%aéﬁfd!@doﬁ% t|:ﬂ’1::urm:ac:eu"ctcalIy

accé %H@ 58 t%ehélgt @.FQS/! %9%@(!* Qg(gg}@ ﬁl&&ta& tyaﬂglotensm Il antagonist
e"':r %‘iff Fhecamn AW oL onbi nati on of di pyridanol e

adm ni st ered oraIIy 200 ng twice a day, ASA
and telmsartan

red ora
SAHRR 10 P BRanl). BBesBin, ioSaBarg imariar aiploaam olmesartan
epdjsaesartanlincladingcths saftsttherdaf\oe polymotdhe thereof,
combi nati on of dipyridanole, ASA and telmsartanis
preferred, especially in the oral dosages indicated
as aenrabimssrreparaiones Simuldreois sefaratSloklsdgubntial use,
phar maceuti cal conposition conprising dipyridanole or
a pharmaceutically acceptable salt thereof, acetyl
salicylic acid (ASA) and an angi otensin tl antagoni st

2. The pharmaceutical composition according to claim 1 as a fixed dose combination.

3. The pharmaceutical composition according to claim 1 as a kit of parts comprising

(a) -a first containment containing a pharmaceutical composition comprising a
therapeutically effective of dipyridamale; and

() asecond containment containing a pharmaceutical composition
comprising ASA and a pharmaceutically acceptable carrier: and

(c) a third containment containing a pharmaceutical composition comprising
an angiotensin Il antagonist selected from the group consisting of
candesartan, eprosartan, irbesartan, losartan, telmisartan, valsartan,

olmesartan and tasosartan, including the salts thereof or polymorphs
thereof.

4. The pharmaceutical composition according 1o one of claims 1 to 3 for oral
administration.




selected fromthe group consisting of candesartan,
eprosartan, irbesartan, |osartan, telm sartan,
val sartan, ol mesartan and tasosartan, including the
salts thereof or pol ynorphs thereof, as a conbi ned
preparation for sinultaneous, separate or sequentia
use. 2. The pharnmaceutical conposition according to
claiml as a fixed dose conmbination. 3. The
phar maceuti cal conposition according to claiml as a
kit of parts conprising (a) a first containnent
contai ning a pharmaceutical conposition conprising a
therapeutically effective of dipyridanole; and (b) a
5. Jéeoplamuanaiticat sompmsitiin hogorling & Heesf thiins 1 to 4 wherein the

angiorar {1 4fa &qu&ltéhﬂ%aﬁﬁ and a pharnaceutically

accept abl e c rrier a third contai nnment

cont ai ni ng-a phar.maceuti cal conposition conprising an

angi otensin 11 antagoni st selected fromthe group

consi sting of candesartan, eprosartan, irbesartan,

6. |Tdarisgn ot dipyridamele, OVaasahamacemlmﬂyaacmptabm salt thereof in

comarate L) 4l b2 o gk Wit s

P'to 3 for oral adnministration. 8
5. The pharmaceutical conposition accordi ng to one of
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conbi nation wth acetylsalicylic acid (ASA) and an
iotensin || antagonist selected fromthe group
for 3@_%3[‘?{'\ r]the o a %?larmaceutlcal compaosition for stroke prevention or
reducing the risk of stroke or secondary stroke in a patient.

7. The use of claim 6, wherein the pharmaceutical composition is a fixed dose
combination.

8. The use of claim 6, wherein the pharmacsutical composition is a kit of parts
comprising :

(a) afirst containment containing a pharmaceutical compasition comprising a
therapeutically effective of dipyridamole; and

(b) asecond containment confaining a pharmaceautical composition
comprising ASA and a pharmaceutically acceptabie carrier; and

(¢) a third containment containing a pharmaceutical composition comprising
an angiotensin il antagonist selected from the group consisting of




candesartan, eprosartan, irbesartan, |osartan,

tel msartan, val sartan, ol nesartan and tasosartan,
including the salts thereof or pol ynorphs thereof, for
t he manufacture of a pharmaceutical conposition for
stroke prevention or reducing the risk of stroke or
secondary stroke in a patient. 7. The use of claim§6,
wherei n the pharmaceutical conposition is a fixed dose
conbi nation. 8. The use of claim®6, wherein the

Eﬂ%ﬁﬁs“ﬁéﬁ GPomBSeets it iodindll ibjsartan. valsartan,
phar maPH0 g? N @5JasesarEn, doslgeingi thg salts thereof or polymorphs
t her aptwgreotdl |y ef fective of dipyridanole; and (b) a
second contai nment contai ning a pharmaceutica

conposition conprising ASA and a pharmaceutically
acceptable carrier; and (c) a third contai nment

9. gﬁgﬁ%fe%{sqq}ga iiglg &gtﬁt tW A o a}u%;r;ﬁc;?@npcr@i étlygiposﬁton is for oral

adgyisiraliothg of 9  candesartan, eprosartan, irbesartan,
| osartan, telmnmisartan, valsartan, ol nesartan and
tasosartan, including the salts thereof or pol ynorphs
thereof. 9. The use of one of clains 6 to 8, wherein

| 1 Ot meﬁpﬁfgf?‘gtﬁ' Si‘loclﬁfﬁ]ﬁgé%?‘itéi %P\n}gf%zfe%; trgé %llr}gomt@ng@ 4 antagonist is

n the angiotensin Il antagonist is telmsartan.




