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NEW ASSOCI ATI ON OF A SINUS NODE |, CURRENT | NHI Bl TOR

AND AN ANG OTENSI N CONVERTI NG ENZYME | NHI Bl TOR, AND
NEWPHABOBATION O A SIRORLDE GNSURRERT MNINBNYGR AND JaN ARGIOTENSIN-
CONVERTING | ENAME ONNHEIBORS ANDa RHARBIASEUTEIALON COMROSITIONS
CONJ@ININGiIIVe and specific sinus node If current inhibitor

and an agent that inhibits _gngiotensin-converting

enzyne More specifically, the present i nvention

The, }brg%ernf Snefteé)tﬁﬁhrg?a\iﬁl ggtésfr?ewg%s!rs?cg%t on %fhs el C‘ElR’C &ﬁd glﬂe%iﬁc sinus node Iy
curﬂeﬂﬁl%ﬁ‘ﬂ‘bf]ﬁld Y agdnf Batlinflib{tsy ﬁ)g&eﬂmlﬂbbwﬁl@@myﬁi

bi cyclo[4.2.0]octa-1,3,5-trien-7-yl]nethyl}
Mo(mqq;ﬁc)ﬂém ‘rhg]m@sgpg,m}vermcgl Tl atest ‘ﬁ)og(yww assgcigtion of a selective and

ek T el M.y )0 B

bicydly[aad1bétaea ¥, Sren- apqnﬁd@u}t(memygahlm]pmpyleof 8-dinidthaexy-1,3,4,5-
pharnaceutlcally accept abl e acid, and an agent that
tetrlipigk a2 £s3-Bengretrahaionecdrfoerdla (Y - enzyme. 10 Sel ective
and specific sinus node If current inhibitors, nore
especially ivabradine, and its hydrates and
crysKEl®|ne forms and addition salts theregfegth a
phar maceugreal | accept abl e @ggi d—roT X peC|aIIy its
hydrochlo hava very val uabl e| phar magol ogi cal %ﬁd
p( oper tyjes, ~espedialyy n Ve o
chronotroplc pxoperfties (lowering of heart "Tdte),
whi ch nmake these cpnpounds useful in the treatnent,
prevention and pro@nosis 15 i nprovenent of various
cardi ovascul ar di seases associated with nyocardi a
i schaem a such as angi na pectoris, nyocardial infarct
and®RIh EERE 1Al %ﬁfsfali‘lﬁ{ehﬁhﬁb $hd ra@@ﬁ@ﬁ’ SaltPiMdradl $AtH A pharmaceutically
various pathol’ogi es invol ving rhythm di sturbances,
accetplele iacild] andsammgantahatrinlpibitaangidtpndimrconverting enzyme.

Selective and specific sinus node Ir current inhibitors, more especially ivabradine, and its
hydrates and crystalline forms and addition salts thereof with a pharmaceutically
acceptablé acid, more especially its hydrochloride, have very valuable pharmacological
and therapeutic properties, especially negative chronotropic properties (lowering of heart
rate), which make these compounds useful in the treatment, prevention and prognosis
improvement of various cardiovascular diseases associated with myocardial ischaemia
such as angina pectoris, myocardial infarct and associated rhythm disturbances, and also in
various pathologies involving rhythm disturbances, especially supraventricular rhythm

disturbances, and in chronic heart failure.

The preparation and therapeutic use of ivabradine and addition salts thereof with a
pharmaceutically acceptable acid, more especially its hydrochloride, have been described

in the European patent specification EP 0 534 859.

The Applicant has now discovered, surprisingly, that selective and specific sinus node If
current inhibitors, more especially ivabradine, or 3-{3-[{[(7S)-3,4-dimethoxybicyclo-
[4.2.0]octa-1,3,5-trien-7-yl]methyl} (methyl)amino]propyl}-7,8-dimethoxy-1,3,4,5-tetra-
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di sturbances, and in chronic heart failure. The

preparation and therapeutic use of ivabradi ne and

addition salts thereof with a 20 pharnaceutically

acceptabl e acid, nore especially its hydrochl ori de,

have been described in the European patent

specification EP 0 534 859._7The Applicant has now

di scovered, surprisingly, that selective and specific

Si node |f _current.inhibitors,..nor (o] . .
by Bl 5555 it P oa e BrnaRisBe PR RRbY angiotensin
conléhids Blzyafe Bavle vilibld préperfiey Whithtallyvithem to be used in association in

(net%yl)an1no]propyl} -7, 8-di net hoxy-1, 3,4,5-tetra -2-
the wgatmenXHiagtepeldwagéypisikn2- one, used in association wth

an agent that inhibits angi otensin- converting enzyne,

have val uabl e properties which allow themto be used in

association in the treatnent of arterial hypertension.

Arterial hypertension is a silent, but insidious .
Artefiad dypestensionio agHettobutnpsidioys disgase; pliough fpgmost ¢fghe time it is

acconpani.e ' ' r.opl ol '
not RERARER Gyt AL R B G AOR Bl RASE i gata
afteP QO li!dgj PenResrsOby thesRtiudeiRe\vdSCdetians vasanlds, aarddac @eresddralaccident.
accident. Beyond a_hi ol ogi cal _paranete efjned. as .
Beyere adunlngicdl nesmsten dedined ay exceiing paEicy of S%Vﬁi ikih 1g)Jetermined
: ; . ‘ ; i S
by SRR Sl LR RLOAREL 008! Oy LE1% APLANIARhIL AHicbles, thesc
diseraﬁemrremesﬁniting themmostasmmanvase ofdexh of thddast bhifdof Iife ih asgple in
. ,third of life in people in 10 industrial countries.
indystrial CAERYFPH “time bomb" accordingly poses a very great

ThiP HQAI{hC"tHI?@B(SIBb'pﬁ&Q}CEﬁQI% PoYdsew @ grdat ﬁuﬂﬁ@ﬁbaﬂtﬁ%ﬁrgﬁ&ﬁQn view of

~anong the general population. Fromthe therapeutic, ]
its pighnincidenas ewong iyegicensiral- piredadiop. Feems the shappeutip \payy of view,

necessary. These neke it passi bl t . i d.
e TRRE SPEEReCF Db REray daropekf agphRLif Xaimes o
avoid) BubidFHtenimpllyue Helay, by ¢fird tatinehs Thtiatdenal of drugs is large
tre%uently i nadequate for obtaining satisfactory
but dositlk bequentlwimedequale for eligiming satipfapteryqanial efpteriphpressure.

50 T L OE P SRR S BbiE TR L5k
det@athing ente iafthariclevébealrevies ofik aerebiat vatentar accident or myocardial
o, 8 S 4o SRR PhSAiFORt TV FOBFY ety ienl pressure
very significantly reduces the risk of cerebral and cardiac accidents in hypertensive
patients.

It is known that the individual response to an antihypertensive treatment is variable and
difficult to predict. Obtaining optimum control of arterial pressure requires recourse to
multitherapy (using drugs having different modes of action) in the majority of hypertensive
patients.

Compounds are still being sought which are active in forms of hypertension that are
resistant to current treatments. In addition, drugs are also sought which have a longer
duration of action or which have even fewer secondary clinical or biological effects.
Accordingly, the development of new, alternative treatments is still relevant today and remains

anecessity.
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very significantly reduces the risk of cerebral and
cardi ac accidents in hypertensive 20 patients. It is
known that the individual response to an

anti hypertensive treatnent is variable and difficult
to predict. Qotaining optinumcontrol of arteria
pressure requires recourse t9. nultitherapy (using
drugs having different nodes of action) in the najority

f h t ensi vi i . ds. . i1l hej :
A BB WheaBaol e A RIRRaR Exdhigrbio o Sibrises
angddtnsir-EsHveitaipt enlzPme iHilsifrs LAEBIMFites). | N addi tion,

drugs are al so sought which have a | onger duratjion of
Angiotengin-converting s indihiters axgemesddbn gwiay therppgugigiclasses m the

1 ol.ogical .effects. . Acgold] -t - .
neaet°d Bl RTE Bl TERYC R Prkinan SPUBLARAE The Shnesc of
angi BRI and byet@kig the bredkdoivit bfbra@@iiinc cl ass widely

used in the treatnment of arterial hypertension . ,
Theibhsriasenamisneffastsefisfanedtiteranisity obleXarBsS iR} parpbesel resistance
by (rnA%nE !o? %Qﬁ&% §f)a30d'ﬁg‘?&otv9lﬂ§ﬁ %ﬁﬁg{]éﬁg&t' ang)vx%?iﬁ%r@ arterial pressure

MR DIt OF'S arfe one o he maj or erapeuti c €l asses | R
witht\e syi_np@tiiiléﬁe simolation tued withoutypeetisinoretenfineyTieytare effective in
all g,%'ﬁg gjlf %‘?f‘é‘ia h}%/eréggglo)g;}%lga i Eglpqgcg‘?}{){a tgyvggllégzg ! 'glo?ressure, they have

e RGNV 18 ir?pxioyp e m%ﬂ%ﬁ@ﬁia@ fiRet tefcundaR 012 %J:dfdents) and

consist o ower i ng total "peri pheral 'resistance y
cardipamsulaf nanrtadity of hypertesovk paidntm diahbiic hatfenisnapsl petients waith pre-

dowering of. arterial pressure wthout synpathetic
exXigEFOFURIHASEAE wi t hout wat er/ sodi um retention. They

Thé SeSEAGSHY VEryl Well Rlldratell BESt BbmAihk @Chidenby REIneNSAtRALS of a dry
I'n addition to the lowering of arterial pressure, they

coughwaidiDiseearsibleomrceswtipmpf Beadmerfe norbi dity (nyocardi al
infarct, cerebral vascul ar accidents) and
cardi ovascul ar nortality of hypertensive patients,

ThéliApbREANE haghbRNdiscors@d pairbesit gy Whahsdlédtive @xd Spédific sinus node It
coronary di sease. They are generally very wel| |

curteslt drlabigqrs-apere espesidily her s 1366 SAPADIF g%a@%&ﬂm@ﬁbg effects of

age Fsggl%éﬁe @]@thaﬂ@&gﬁbiﬂéoﬂ@ﬁﬁ{f 'e@ﬁnéj ”Tl‘ﬁ?%i’i%&ﬂ, CWthlfl was not to be
foreseen because of the very fact of therapeutic class to which selective and specific sinus
node Ir current inhibitors belong, makes it possible to consider using the association
according to the invention in the treatment of arterial hypertension, and more especially
this potentiation should make it to possible to use the association according to the

invention in the treatment of patients not controlled by customary therapeutic associations.

Without implying any limitation, the ACE inhibitors which can be used in accordance with
the invention are : perindopril, captopril, enalapril, lisinopril, delapril, fosinopril, quinapril,
ramipril, spirapril, imidapril, trandolapril, benazepril, cilazapril and temocapril, and also
their hydrates, crystalline forms and addition salts with a pharmaceutically acceptable acid

or base.

Preferred ACE inhibitors are perindopril, captopril, enalapril, ramipril, lisinopril,

benazapril, quinapril and delapril, and also their hydrates, crystalline forms and addition
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15 The Applicant has now di scovered, surprisingly, that
sel ective and specific sinus node If current
inhibitors, nore especially ivabradine, are capabl e of
potentiating the effects of agents that inhibit

angi ot ensi n-converting enzyne. This effect, which was
not to be foreseen because pf the very fact of
therapeutic class to which selective and specific sinus

node |If current _inhibit kes it ible to
saltg B aRlErgasengeal L ?é"é& ‘fugarf rindopril, or

[ I t r
I e Bt aSS{“g%ﬁ%E% }”%h B%‘%ﬁ?%"%ﬁﬁiai@i Fpeeptable
acid or jpes shdrk espieoialigéts threbalybmohadr aginaccsatidi ng to t he
invention in the treatnent of patients not controlled
by customary therapeutic associations. Wthout
Thelbég?éc}(l'sf@ QndaEBéciﬁ'c Ridoae ’If Ju%nﬁ%ﬂlt%@ RE G OHbSa Y 1 ERYS8 from
used 1 naccordance wit the invention are :
Astpas, nalabralsq  thajpt dydiates, ecnra:ttdbncl forhissiandpridifion salts with a

del apr.il, fsinqpril., quinapril, 25 ranupril, spirapril
phargp BF?3””9?%%@%?%BPFﬁﬁmbenazepr|I cil azapril and

tenocapril, and also their hydrates crystalline forns
and addltlon salts wth a pharmaceutically acceptable
Theyaivgntior rtia‘ge m@eetspesieldy ACEh¢ raﬁ?,qg]a(agnsofaw@bradlne or one of its

hyqrr)‘?(?t%I ndo{l)?l mé f@%ﬂs glﬁinaflﬁhtlglg%al tlh a 81112;1 Fut’xcallpf accelgpéab]e acid,

mo#d %@pemﬁyrlmmaﬂicﬁ@nder yfd ainl h@@tﬁ@ﬁﬂﬁn}ﬁ&(ﬂs adglbtengn-coﬂvemng
salts with a pharnmaceutically acceptable aC|d or

ENZYAE. IO 9B Al thydiatesr erystplding fussrang adgifion galgs Wit Ppgamlaceutlcauy
mmetg&§%9 crystalline fornms and addition salts with a
naceutlcally acceptable acid or base, nore
especially its tent-butylamne or arginine salt. The
sel ective, and specifi.c S|nﬁs node .| f current (g?bltor

The) g e MR EC P SAVREBIOf 6 ATSOSIAHER BFfEED TVARAAMS gt One of ts
hycfrﬁ@%] I crpéfgiﬁﬁé §SrmC hyP hAditibRARatONIE A Mhaptibehl @My SRLE _Ip?able acid,

armaceutically acceptabl e acid or baSe.
morm@.spmlalbnltsr keydoddonmdsy endspgmdppm] wr poe vhigs hghates, arystailind forms

ol on Bt bemipek by PR ESer i Soec By A eBnine or

tmf%m' amlr[gg{ag_espemally its hydrochloride, and an agent
that inhibits angiotensin-converting 10 enzyne, or one
of its hydrates, crystalline fonns and addition salts

Thémlntvlgnt?onp rlgﬁlcces atcfs(;"ol'ltt | ci'xal | dceutical compositions comprising the association of a
selective and specific sinus node Iy current inhibitor and an agent that inhibits angiotensin-
converting enzyme, in combination with one or more pharmaceutically acceptable

excipients.

The invention relates more especially to pharmaceutical compositions comprising the
association of a selective and specific sinus node I current inhibitor which is ivabradine, or
its hydrates, crystalline forms and addition salts with a pharmaceutically acceptable acid,
more especially its hydrochloride, and an agent that inhibits angiotensin-converting
enzyme, or one of its hydrates, crystalline forms and addition salts with a pharmaceutically

acceptable acid, in combination with one or more pharmaceutically acceptable excipients.
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acceptabl e acid. The invention relates nore especially
to the associ ati on between ivabradi ne, or one of its
hydrates, crystalline forns and addition salts with a
pharmaceutically acceptable acid, nore especially its
hydrochl ori de, and perindopril, or one of its hydrates,
crystalline fornms 15 and addi¢tion salts with a
pharnaceutically acceptable ase nore especially its
i nine or. tent The inve
Ther e1 REion 4 relates oprﬁﬁ%Mcgﬁt ﬂ&% a%%lﬁﬁ%ls |°P1n88§1{}818§n'pcr° rprisge the
assédf?ﬁloﬁ%?%“s%ﬁt:ﬂn@ ‘an‘afsp@mﬂé €In86 hbMeL, anekrs REEBifdr &SI SvabRdhe, or
current inhibitor and an agent that inhibits
its Tyvyates, emystailine fomne ranil mgdmnzysabs wiith acldmbmmmmﬂmwwtahie acid,

or nore. phar cce 2 XC
mofeUREEH Terarethote Jubat QY Ga SR incRb R ot Verting
enz9191€n91§b1§ § OPSiRIBPRY, i1 n@ dfh@s, hﬁﬁﬁ@@c@j&s&tﬂm@for@s S0l edliteg salts
d specific sinus node If current inhibitor which is
w1th \aalhhaadacmatlcai}ry aqcmtalbﬂy d:‘aa¢,ergorecﬁ‘a‘p@tl%ll}1 ithergimnerer grttbutylamine
addi ti.on sal t. r mceu ally acce acid,
saliy oGy et iyl PRRe el aorp B SBLARM R o
i nhi bits angi ot ensi n-converti ng 25 enzyme, or one of
its hydrates, crystalline forns and addition salts with
a pharnaceutically acceptabl e acid, in conbination

A R Bim P R BESCAL by PSSR o, g ey

meﬁxﬁtﬁfeﬂﬁc‘rﬁ@t’el efleciallipalsosei dius aenpuitabiengot hwal, a;sz&erﬂeral iaynnasal

of .a selective and specific si s node urrent -
admlﬁwrf@n%rthc itngéess, ABPlaRgAR, Alfts F%@Sﬂkfpd s, suppositories,

cre%ﬁé’ ShfluhbRe F{ng'ﬁagag addidntioms§ aﬁﬁﬁn‘%&lﬁcﬁ com osmons having

darnmaceutica ceptable acid,” nore especially its
progyminmdj delajets pradomgedvr dgiened tdledtsei nhi bit s
angi ot ensi n-converting 5 enzyne which is perindopril
or one of its hydrates, crystalline fornms and addition
salts wth a pharmaceutically acceptable base, nore
especially its arginine or tent-butylamne salt, in
Besidasbihe at:hecimvwwndhsmn@ﬁcmnmﬁon@ep% armeiténkiptien and the compound that

nh.ﬂ)dce tgﬁ%?%nglﬁec)églg gltes An??%éﬁar%l\gge Plrc]ﬁr %ﬁ)yﬂloﬁ@ﬁcco%hng to the
invBRiYr @ieshise Rk rasfrRCh@lishts bh Oﬁﬁetsf@lec&ﬁefr@ﬂlmlabﬂlte lubficants,

oral, parenteral or_ nasal
binders, dlsmtegratlon agents, absorbents, colourants, sweeteners etc..

By way of non-limiting example there may be mentioned :

* as diluents : lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycerol,

¢ as lubricants : silica, talc, stearic acid and its magnesium and calcium salts,
polyethylene glycol,

¢ as binders : aluminium and magnesium silicate, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and polyvinylpyrrolidone,

* as disintegrants : agar, alginic acid and its sodium salt, effervescent mixtures.

The useful dosage varies according to the sex, age and weight of the patient, the
administration route, the nature of the disorder and of any associated treatments and ranges

from 1 to 500 mg of ivabradine per 24 hours and, more preferably, from 10 to 15 mg per



10

15

10 adm ni stration, tablets, dragees, sublingua

tabl ets, capsules, |ozenges, suppositories, creans,
ointrments, dernmal gels etc. and al so pharnmaceutica
conposi tions having progratmed, delayed, prolonged or
deferred rel ease. Besides the selective and specific
sinus node If current inhibh§pr and t he conpound t hat

i nhi bits angi ot ensi n-converting enzynme, the

phar maceut j cal conpasitions accordi to t 15 s
day, a%\sieﬁlcspdﬁe%@%bmfg%noin@ o TP S i éﬁf%ogﬁ‘%%ﬁeﬁ gy 1nbidits
anggﬁérﬁﬁlt—&gw&rtfﬂg] S HEM S bd 1Y 11GAM S usedWRERHSis administered on its

I'sintegration agents, absorbents, colourants,
owisweet eners etc.. By way of non-limting exanple there

may be nentioned : as diluents : |actose, dextrose,

sucrose, mannitol, sorbitol, cellulose, glycerol, as
The 05N GRYE Smipl& ilthGfte hkfrenBb LB 6 RE1iFhiANE dnlySvay.

wagne5|un1aﬁﬁ calciumsalts, 20 polyethylene glycol,

as binders : alum niumand nmagnesium silicate, starch,

elatin, tra ac_?.nthz met hyl cel | ul ose, sodi um
Ehiﬁﬂﬁﬂﬁ&#ﬁ&ﬂ%ﬁﬁ&@#&%ﬁose and pol yvi nyl pyrrolidone, as
disintegrants : agar, alginic acid and its sodium salt,
ef f cent nﬁxtu s. The useful dosage varies

the 25 adm nistration route, the nature of the

di sorder and of any associ ated treatnents and ranges
Ivabra@iie hytiRchlR8dey..of...i.vabradine. per..24..hours..and,..mre 75g

preferably, from10 to 15 ng per -6- day and, also
Perpdepil gutiptylpmgie.- 5--t-0--15-ng -per--day:~-Fhre-dose-of~the 2g
Lac@cﬁs@%oﬁoﬂ? aldhi Dits angi otensin-converting enzyne mys g

I'ess an that 'used when it i's admnistered on its
Magtgsiund biearhtd. |..owi.ng..Exanpl.es...i.ll.ustr.at.e.t.he..invention 13 g
but do not Iimt it in any way. 5 Pharnmaceuti cal 9
Poy osi-ttons - Preparatton-formita-for-1000 tabters” g

BuCMbRiaNkiNga. 7. 5. o of ivabradine and 2. mu.of .. 03¢
peri ndopril: |vabradi ne hydrochl oride
Cellulose. SO ELYCOLALE .oy sersrsenresessesetesntrarmsesensagonsezenseposenssgenenzgenpesensesesenssgons 30 &
et e e e e e e e e e e e e e 7.5 ¢
Stegi¢ ?‘ilu%lop'r'i'1""t'ert':'b'ut'yrarﬁ"n'e ............................................................ 26¢g

Other examples of pharmaceutical compositions according to the invention are given

hereinbelow, without implying any limitation :

Example 1

Constituents Amount (mg)

ivabradine 10

perindopril zert-butylamine salt 4




Example

Lact ose nonohydrat e

29 g Anhydrous coll oi dal

silica
_..... Constituen8 g Cell Auiowst(mg)
....... ivabradine | 10 ]
perindopril zert-BHylmind &1 ¢ agl d

conposi tions

2.6
Exm@gdi

15 O her exanpl es of pharnmaceutica
ng to the invention are given

her ei

nbel ow,

wi t hout i nplying any
Consti tuents Amount (\ng

||n1tat Fxanmple
|éggﬁagwne 10

perin

tert-butyl am ne salt
Amount (ng) ivabradi

4 7 Exabpidne? Const i

ne 1ﬂ nnrl nr‘lf\hrl |

1t ar
LY T

- Amount ng’)
tuen1$

t _hit vl am
LY IJUII.]

salt 8 Exanmple 3 Con

"""" AN

LI %L LA

i vafr adi 1

15 perindopril tert-

DU[yI amne satt 4 5 EXanple 4

Constituents Amount (ng) ivabradi ne 15
Example 4
Constituents Amount (mg)
ivabradine 15
perindopril zerz-butylamine salt 8
Example 5
Constituents Amount (mg)
ivabradine 10
perindopril arginine salt 5
Example 6
Constituents Amount (mg)
ivabradine 10
perindopril arginine salt 10
Example 7
Constituents Amount (mg
ivabradine 15
perindopril arginine salt 5
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perindopril tent-butylamne salt 8 Exanple 5
Constituents Anobunt (ng) ivabradine 10 perindopri
arginine salt 5 Exanple 6 Constituents Amount (ng)
i vabradine 10 perindopril arginine salt 10 Exanple 7
Constituents Anount (ng) ivabradine 15 perindopri
arginine salt 5 8 Exanple & Constituents Ambunt (nm)
i vabradi ne 15 perindopril arginine salt 10 The dosage
B for éhe phar maceuti cal conpositions described above
XaggePsts of the administration, per os, of one tabl et
per 24 hours. 5 In the pogghﬁﬁﬁé%§ at Abﬁ%mtﬁn)
corresponding to patilents nore than 75 vears %I, t he
initial critical doge adnivabrsdieeed by theldral |route
is 5 ng of ivabradi ne—and—2-rg—of—perindoepr
tert-butyl ani ne salt @@m@kWElﬁgmqﬁﬁﬁ%Minei%nd 2.5 ny
of perindopril argini satt—per 24 hours in the form
of atablet. dinical study no. 1 10 A clinical study
TheNai®s#par fore theo phatntacBuibed | eomysositionk destelbddalabove consists of the

hypertensi on already bein
administration, per os, of one tablet per 24 hours.

In the populations at risk, corresponding to patients more than 75 years old, the initial
critical dose administered by the oral route is 5 mg of ivabradine and 2 mg of perindopril
tert-butylamine salt or 5 mg of ivabradine and 2.5 mg of perindopril arginine salt per

24 hours in the form of a tablet.

Clinical studv no. 1 :

A clinical study was carried out in 8 patients with arterial hypertension already being
treated with an angiotensin-converting enzyme inhibitor (perindopril n = 3, ramipril n = 2,
enalapril n = 1, lisinopril n = 1, fosinopril n = 1) and mild to moderate heart failure of class
1 or 2 according to the NYHA classification. These patients were administered ivabradine
at a dose of 7.5 mg twice a day in the case of 7 of them and 5 mg twice a day in the case of
1 of them. After 2 months of treatment (the duration considered sufficient to reach the
maximum effect of the two treatments), the mean recumbent systolic and diastolic arterial
pressures were lowered by 7.5 mmHg and 7.3 mmHg, respectively.

Moreover, taking into consideration those patients who, on inclusion in the study, had an
arterial pressure which was not well controlled by the angiotensin-converting enzyme
inhibitor, that is to say those who still had a systolic arterial pressure > 140 mmHg and/or a
diastolic arterial pressure > 90 mmHg, the lowering of arterial pressure in that group was

10 mmHg for systolic arterial pressure and 8 mmHg for diastolic arterial pressure.
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treated with an angi ot ensi n-converting enzyne inhibitor
(perindopril n =3, rampril n =2, enalapril n =1,
lisinopril n =1, fosniopril n=1) and mld to
noderate heart failure of class 1 or 2 according to
the NYIl A classification. These patients were
adm ni stered ivabradi ne at dose of 7.5 ng twice a
day in the case of 7 of themand 5 ng twice a day in
the case of 15 1 of them After 2 nonths of treatnent
(the duration considered Eﬂﬁﬂﬂdient to reach the
ff

IR G5 e P SPUIB Bl ez s g camens
wer e | ower ed bwatIzEznmf@ zﬂnﬁlztﬂr. ddivdlyadinespect i vel y.
Moreover, taking into consideration those patients who,
on inclusion in the study, had an arterial pressure

whi ch was not wel |~ comtTolj &GPy the 2 months

anm ot ensi n-caonverti ng enzyne 20 i nhibit or—t hat—is-to

say ¥4R6¥EHgho still had a sYStolic arterial pres8dre 2

140 pArHgm@Ryl/ or a diastolicsiarterial pressure ?780

SANBSyﬂ&@:ﬂﬂk@lﬁ@&m&¥$%ﬂgd@warterlaI pressure and 8 nmmHg

DAPODI AR Bleria] pret@fd, dlinpa@ssure. -9- Table 1 : Change
in |ying-down arteri al pressure on inclusion and after

2 nonths of treatnent BpRn ACE i nhi bitor and
“vabradine I nclusion 2 noniRE2 ‘Sap (mrHg) 149.5 141.8
CM&e(tﬁ'ﬂj}z@-dBﬂm Zrt?ﬁalé:res‘ﬁm an iBylusiohiand afterct 'navlntlprd Seatneznt in

ying down 5 DAP : stolic arterial ssure, i,ng .
RS it aceptal ek ot et o R Re Lo S ol
on inclusion and after 2 nonths of treatnent in
patients with arterial pressure that was not bheing

control led on entry into tldsiopj al . I ncl usi on 22BNt hs
SAP (ARG 59 149 159 149
DAP (mmHg) 85 77

SAP : Systolic arterial pressure, lying down

DAP : Diastolic arterial pressure, lying down

There was accordingly observed a substantial lowering of arterial pressure when
ivabradine was added to an angiotensin-converting enzyme inhibitor. This lowering of
arterial pressure was unexpected because the mean reduction established in clinical trials
with ivabradine is generally of the order of 1 to 2 mmHg for diastolic arterial pressure
actually accompanied by a slight increase in systolic arterial pressure of the order of
1 mmHg. This reduction is important because it is known that a reduction of 4 to 5 mmHg
in hypertensive patients reduces very substantially (30 %) the occurrence of cardiac and

neurological accidents.

Clinical study no. 2 :

A complementary clinical study was carried out in patients with arterial hypertension and
also severe heart failure of class 3 according to the NYHA classification, corresponding to
a cardiopathy which gives rise to marked limitation of physical activity and is comfortable

only at rest. The patients were treated over a duration of 6 weeks, the duration recognised
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DAP (mmHg) 85 77 SAP : Systolic arterial pressure,

| ying down 10 DAP Diastolic arterial pressure, lying

down There was accordi ngly observed a substantia

| owering of arterial pressure when ivabradi ne was

added to an angi otensi n-converting enzyne inhibitor.

This lowering of arterial_ §essure was unexpect ed

because the nean reduction eStablished in clinica

trials wth ivabradine is_generally of th%>order of 1
as beg3uisiy tq opserieadwpitee &ifecd of Hie HRBEYT o hepatgyiyHepyed the

acc i Vaa - S| ' ease in systolic arteri al
:mu%wgégﬁgéxﬁgb?ﬁggg%gggﬁ%#kpﬁghn#@. This reduction is

L Maedbradite freckids ef 2.6 nistwinomiayt foat veeckgdhiot i on of 4 to

5 in hypertensive patients reduces ver
su%tf!oHPwylg(%Qve%Sa IHPTHERU AT & 1088 Bt > cng dvike gy, except for
ne%ﬁjﬂﬁg El?o%lzingﬁ%&eggtﬁleraQCE R CRL pRIEY sDr asexcesdedradycardia
co ementary~clinical study was carried out in
patdretihisaldyhiptand ssocitehymekel ondpadliaghgo severe
heart failure of class 3 accordi to the HA )
cl af@%ﬁhﬁl%%tzivbff?,l“:dﬁﬁ‘hf%‘gﬁ%ﬁtoer 510 n’%améé\”_&ﬁec?p'\é}tyh?_‘%‘i fop patients
gl Vﬁﬁwfﬂgs‘g 1h& Uﬁrt(lﬂgx%‘lzé Rt Bl HBaRt, RIS 8kcedGild Brddycardia or
and | & Confortabl e only at rest. The patients were
t r edihizdl owegrtomas dssoeitied withf mérkeé bledlycarfie. dur at i on
recogni sed -10- as being sufficient to observe clearly
the effect of the treatnments. The patients received the
40 patich@l @My Geihd GRAEERGh RYarddiibmdiBtdBeHDR daeymadnhibitor such as
Ivabradi né at a dose of 2.5 twice a_dgf for 2 weeks; |
perintiepril, rénoiprit, enataptil, diginaprid Rigoptilvesseixer e Heatmeppdescribed
of tw ce day Cc . ) j i
abofi o oot ERufdPyn L 38 il BB WSy WP UoRered by
2.5 Ay 6Ad 88anmblly, fkpatticely. synpt oms associ ated with
mar ked bradycardi a; then - for the last 2 weeks,
i vabradine at a dose of 7XI8bled iwice a day, except for
ChilG: tge%qt%gézﬁ -d%nfgvﬂrﬁgiag?} Ghe O hOLSHANE aytgf 6 W38k ent with
Sut EXCESsI Ve bfa ycardi a or
an ACE inhibitor and ivabradine

Inclusion 6 weeks
SAP (mmHg) 126.3 123.8
DAP (mmHg) 78.4 74.6

SAP : Systolic arterial pressure, lying down
DAP : Diastolic arterial pressure, lying down

Moreover, 11 patients who, on inclusion in the study, had an arterial pressure which was
not well controlled by the angiotensin-converting enzyme inhibitor, that is to say those
who still had a systolic arterial pressure > 140 mmHg and/or a diastolic arterial pressure
> 90 mmHg, received the treatment described above, and the lowering of arterial pressure
observed in this group was 10.7 mmHg for systolic arterial pressure and 8.6 mmHg for

diastolic arterial pressure.
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clinical synptons associated with marked bradycardi a.
10 40 patients already being treated with an
angi ot ensi n-converting enzyne inhibitor such as
perindopril, rampril, enalapril, lisinopril or
fosinopril received the treatnment described above. The
mean recunbent systolic andqgiastolic arterial
pressures were | owered by é 5 mtg and 3.8 mHg,
respectively. Table 3 ; 15 Change in |ying-down
arterlal pressure on i ncl 48218 'and after 6 weeks of

e ) ment
GHERCTF Dbl oorlgey 20k Bl W PP BRI TR of 1t
with. tﬁz Z é"EGnhthAE’r andBipabaidice, ar paicans wqﬂr egginlgressyretiatioatyiot
DAP : Diastolic arteri al ure, |ng down Moreover,
11 patients who, oﬁaﬁﬁfpﬁg?@%ﬁVh"¥ﬁ€‘%ﬁudy had an
arterial pressure which was 20 not well controlled by
t he angi otensi n-converting enzyne inhibitor, that is to
say those who still had &nchysimolic arterial ppesskge ?

nnnﬁéP(H§%%§Ned the treatneftt-ldescri bed above, t he

-ov rterial pressugg, observed in this-ogrgoup
\Bfgw%m for systollc arterial pressure and 8.6

astol arterlal pressure. -11- Table 4:

8ﬂ rﬁgga &fi al pressure on inclusion
DAXnd?léﬁtP i AT BIESSUGF: Y’i“é&f’%nt with an ACE inhi bitor
and ivabradine, in patients with arterial pressure that

A g@ﬁ]& e S}g\%?é(n?rﬁ%ﬁg%ﬁ L}%Hig Qre%d'v(l‘i@ﬂ WeldbphNGL WSsRBIfR inhibitor of

angiotensin-converting enzyme recelved the treatment described above. A significant
lowering of arterial pressure was observed at the end of 6 weeks of treatment: a lowering
of systolic arterial pressure by 17.5 mmHg and of diastolic arterial pressure by 7.7 mmkHg.
In conformity with the conclusions of the preceding clinical study, this is considered a very
great reduction in systolic and diastolic arterial pressure in view of the fact that a reduction
of 4 to 5 mmHg in hypertensive patients reduces very substantially (30 %) the occurrence

of cardiac and neurological accidents.

Table S :
Change in lying-down arterial pressure on inclusion and after 6 weeks of treatment

with perindopril and ivabradine

Inclusion 6 weeks
SAP (mmHg) 127 109.5
DAP (mmHg) 77.5 69.8

SAP : Systolic arterial pressure, lying down
DAP : Diastolic arterial pressure, lying down
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DAP (mHg) 87.4 78.8 5 SAP : Systolic arteria

pressure, lying dowmm DAP : Diastolic arteri al
pressure, |lying down A group of 6 patients already
being treated with perindopril as a specific inhibitor
of angi ot ensi n-converting enzyne received the

treat nent descri bed above. significant |owering of
arterial pressure was observed at the end of 6 weeks of
treatnment: a lowering to of systolic arterial pressure
by 17.5 nmHg and of diastolic arterial pressure by 7.7
mHg. In conformty wt gvgoncl usi ons of the
precedi ng clinical study?grg%Trﬂ s considered a very
great reduction in systolic and diastolic arteri al
pressure in viewof the fact that a reduction of 4 to
5 in hypertensive patients reduces very

S!’Ps@é&%fgn' (ﬁ{e{ #1cAPe 2a §ﬂé§1ﬁ‘2(‘sﬁﬂ1‘é SRS & culbntGaRBitBCafin agent that
neur ol ogi cal accidents. 15 Table 5 Change in |ying-down
anlibitd algigersgscmeesmgiencymsi on and after 6 weeks of
treatnment w th perindopril and ivabradine Inclusion 6
weeks SAP (mmHg) 127 109.5 DAP (mmHg) 77.5 69.8 SAP

NbQhiidn AbRlihdho RIBHSH ®herbivi e dRoAvOAR] 'spédifs sRluk Grode I
arterial pressufe, |ying down -12- CLAIMS 1-

Assromil inhibter isfivabraBha et Pve- lé{h(ﬂ'siréélcfihmedloéib’mﬁlﬁ@c?eo]loﬁta-1 3,5-

Z-tygﬁlg nl}yl{g@“,? ! )?aﬂlﬁn O1RLop 3@2’ 8- éhm thb)g)g:l g’t%% ﬁetréﬂé dro H 3-

tuéngdzéplmlone/\tw Rk rbfhhiﬁ‘hﬁcﬁbt%ﬁttﬁﬁal&ﬁd foec bf addidbm lsslts w1th a
node If 5 current inhibitor is ivabradine, or

Phemngeeptically agceptagieasidioxybi cycl o[ 4. 2. 0] oct a- 1, 3, 5-
trien-7-yl]methyl} (methyl)am no]propyl} -7,

8- dnnet hoxy-1, 3, 4, 5-tetrahydro-2H 3-

Association according to claim 1, wherein the selective and specific sinus node Ir

current inhibitor is ivabradine hydrochloride or one of its hydrates or crystalline forms.

Association according to claim 1, wherein the agent that inhibits angiotensin-
converting enzyme is perindopril, or one of its hydrates, crystalline forms or addition

salts with a pharmaceutically acceptable base.

Association according to claim 1, wherein the agent that inhibits angiotensin-
converting enzyme is perindopril zert-butylamine or arginine salt, or one of the

hydrates or crystalline forms thereof.

Association according to claim 1, wherein the selective and specific sinus node Ir
current inhibitor is ivabradine hydrochloride, or one of its hydrates or crystalline
forms, and the agent that inhibits angiotensin-converting enzyme is perindopril fert-

butylamine or arginine salt, or one of the hydrates or crystalline forms thereof.

Pharmaceutical compositions comprising as active ingredient a selective and specific

sinus node If current inhibitor in association with an agent that inhibits angiotensin-



1%

o

— crystalline forns thereof.

benzazepi n-2-one, or one of its hydrates, crystalline
fornms or addition salts with a pharmaceutically
acceptabl e acid. 3- Association according to claiml1,
wherein the selective and specific sinus node If 10
current inhibitor is ivabradi ne hydrochl oride or one of
its hydrates or crystalline;forms. 4- Association
according to claim1, wherein the agent that inhibits

T R R T S
QoRBREABTRHh bEAbE HoARGABRh ARG BSRceprabl AeEGEME]T ON

according to c?a|n11, wherein the agent that inhibits
angi otensi n- 15 converting enzyne is perindopri

nt - butyl am ne or arginine sal one of the . . .
Rfaceutcaf Cerpetin] HEOFBInD FIER dbfCOmgr RGP dperediont
%%d?{éqﬂy&r&h%rﬁie%g ondRE 1818 Fer@eilliNg fdhd, and perindopril
specific sinus node If currént inhibitor is ivabradine
hgrdbutytinoné degrgiminesmal, of orietod theylthidaatesorarysalise @ins Higreof.
fornms, and the agent that inhibits
angi ot ensi n-converting enzyne is perindopril tert- 20

Pb o RBH RG] QonPb&tiBhd ﬁc&ﬁdlih% 9 L %@1 ef Qfaixih_b €7 lran@l raf@suey in the
- armaceutl ca

cmpshre ofs medispmisi fayths sregimany ef atrgiablyRagensgon.
sel ective and specific sinus node If current inhibitor
in association with an agent that inhibits angiotensin

10- 1Re Fomvassdiadnency@ng fonocebeldiance tovstih obreniog phiraiansutical

~1to 6, on their own or i

), on n conbination with one or
semeopHaRniaiatd ey reasREpck BE A FePEieRee. o
Phar maceuti cal conpositions according to claim?7,
conprising as active ingredient ivabradine
hydrochl ori de, or one of its hydrates or crystalline
forms, and perindopril 5 tert-butylan ne or arginine
salt, or one of the hydrates or crystalline forns
thereof. 9- Pharmaceutical conpositions according to
one of claims 7 and 8 for use in the manufacture of a
nmedi canment for the treatnent of arterial hypertension.
10- Use of an association according to one of clains 1
to 6 in obtaining pharmaceutical conpositions intended
for the treatnent of arterial hypertension.



