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Asunts: Contestacidn de reguenmiento de fondd
Invencién: "Nueva Asociacidn de un Inhit
sinusal If y de un inhibider célcico v
farmacéuticas que lo contienen”.

Salicitante: LES L ABORATOIRES SERVIER

JULIO CESAR RAMIREZ PINA, abogade en ejercicio, identificadd

ciudadania numerc 79'775.990 de Bogotd, poriador de ia tarjeta
113.206 del C. 5. de la J., domiciliado en esta ciudad en 12 carrera 11
101y de Bogota, D.C. en mi condicibn de apoderado de
LABORATOIRES SERVIER, tal y como consta en el poder que ob
radicado el pasado 22 de ociubre de 2009, por medio del presente g
al requerimiento de fondo que obra en el Oficio 005010 notificado
Fsta del 15 de abril de 2010, en el siguiente sentido:
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de la Patente de
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¥ con la cédula de
profesional mamers
MNo. 86 — 32 {oficina
ia sociedad LES
ra en el expedients
Sicrito doy respuesta
mediante fijacidn en

CONTESTACION AL REQUERIMIENTO DE FJJNDG

1. Al punto 4,1. Descripcion {articufo 28 D. 496}

Teniendo en cuenta que en &l requerimiento se manifiesta que el téfmine "asotiacion” es

confuso, s& ha eliminado &l término "asogiacién” y se solicita gqug
"Composicion’. La modificacion esta susteniada en {a descripoidn d
en las paginas 4, renglones 1-3 y no deberia ampliar &l asunio exce
la solicitud presentada.

El Tituio de la Patente se ha medificado por el siguiente: Nueva C
Inhibldor de la corriente sinusal If ¥ de un inhibidor célcice ¥
tarmacéuticas que lo contienen,

se interprete como

la presente solicitug,
z’&ndo el contenido de

DMPOSICION de un

las composiciones



2. Al punto 4.2, Reivindicaciones (articule 30 D, 486)

Las refvindicaciones se medifican respecto de la peticion original en el Eiguients sentido.

1. SBe modifican Jas reivindicaciones nomeros 1,3, 4, 5, 6,7, 8, 9, 10§11,
2. Se eliminan relvindicacionas nimeros 2 y 12,

En virtud de lo cual ruego que se conceda ef privilegio de 12 patepte bajo la siguiente
redaccidn.

REIVINDICACIONES

1. Composicion farmacéutica comprendida en un inhibidor $elective y especifico
de la corfiente sinusal if. ¥ de un inbibidor de la vabradipa, o 3-{3-[{[(75}-3.4-
dimetoxibiciclofd.2 Olocta-1,3,8-trien-7-imetill{meti)amingpropil}-7 8-dimetoxt-
1,34 5-4etrahidro-2H-3-benzazepin-2-ona, ¢ unc de pus lidratos, forma
cristalinas o sales de adicibn de un scido farmaceéutic e acepiable y un
inhibidor céalsico,

2. Composicion farmacéutica de acuerdo con la reivindicpcidn 1, en la que el
inhibidor sefective y especifico de 1a corante sinusal if es el hidrocloruro de
ivabradina G 3{3-{[{75)-3,8-dimetoxibiciclofd. 2. 0locta~1,3, S-rien-7-
ifmetifimetilfaminclpropil-7,8-dimetoxi-1,3,4, 5-tetrahidr 2H-3-benzazepin-2-
ans-tivarochloride, o uno de sus hidratos o fermas cnstajinas.

3. Composicidn farmacéutica de acuerdo con la reivindi

cidn 1, en 12 gque el
inhibidor calcico pertenece a la clase de (as dihidropiridd '

g8,

4. Composicién farmacéutica de acuerdd con la reivindeacion 1, en la que el
inhibidor cdlcico es ef amiogiping o unc de sus hidratps, formas cnstalinas ©
sales de adicion de un acide farmacéuticamente aceptable.

5. Composicién farmacéutica de acuerdo con 1a reivin cacion 1, en [a que el
inhibidor caloico es el besilato de amlodiping, a uno de sus hidratos o formas
crigtalinas.

B Composicién farmacéutica de acuerdo coh fa reivind acién 1, que contiene |3
Ivabradina o uno de sus hidratos, formas cristalinas ¢ sales de adicion de un
acido farmaceuticamente aceptable, y el amiodiping o uno de sus hidratos,
formas ristalinags o saies de adicidn da un acido farmacéuticaments acenptahle.

7. Composicidn farmmacéutica de acuerdo con 2 rejvirdicacion 1, que contiene
hidrocloruro de lvabradina, o uno de sus hidratoy o formas cristalinas, v
hesilata de amlodiping, & uho de sus hidratos o formas cristaiinas.




8. Composiciones farmacéuticas que cantienen camo principig activo un inhibidor
selectivo y espacifico de la corriente sinusal If en asociacipn con un inhibidor
de ({vabrading, ¢ 3-{3-{{{{75)-3.4-dimethoxybicyclo]4.2 Dlocta-1,3,5-trien-7-
ylimetil}{metilyaminolpropyl}-7,8-dimethoxy-1,3,4,5-tetrahydro-2H-3-
benzazepin-2-one, o uno de sus hidratos o formas crisfalinas, solog o en
combinacién con uno o varios acidos farmacéuticamente acepiables y un
inhibidor de calicio, de acuerdo con las reivindicacionesj1 a 7, solos 0 en
combinacion con une o varies excipientes farmacéuticamerite aceptabfes.

9. Las composiciones farmacéuticas de acuerdo con la rgivindicacion 8, gue
contienen comg principic active hidroclorure de ivabraginag © uno de sus
higratos o formas cristalinas en asocigsion con besilate de amlediping, o une
de sus hidratos o formas cristalinas, solos o en combinackdn con uno o varios

excipientas farmacéuticamente aceplables.
10. Las composiciones farmacéuticas de acuerdo con las reivindicaciones 1 a 9,

usadas para la fabricacién de un medicamento para el tratpmiento de la angina
de pecho,

5. Al punto 5. Reivindicaciones refativas a uin ugo o awt use distinte {articulos 14 ¥
21 D. 486)

Mi mandante desiste: y renuncia a la reivindicacidn nimero 12.

n. MOTIVOS Y DERECHO

El examinador sostiene que las expresicnes “un inhibider selectijo y especifico de la
cotriente sinusal I’ y “un inhibidor de calcio” ho son concisas y golamente mencionan
actividades terapéuticas. Mi mandante considera gque las exprgsiones "un inhibidor
selectiva y especifico de fa corriente sinusal If' y "un inhibidor de calcio” estan clatamente
definidag para el hombre capacitado en la técnica. Efeclivarmente, es un hecho bien
conocida que “inhibidor de calcio” se relaciona con una clase de medicamentos de la
clase dipidropiridina de blogueadores de los canales de calgp y de la clase ho
dihidropiridina de blogueadores de los canales de calcio y que blogyean la conduccidn de
calcio de los canales de calgio, lo cual conlleva a la reduccidn de la fontraccidn muscuiar,

Adjunto encontrara literatura general relacionada con inhibidores defios canales de Calcio.

Ademas la expresién “un inhipidor sefectivo y especifice de la gorriente sinusal I se
refiere @ un inhibider de la corriente iGnica del marcapasos cardi que esta altamente
expresada en ef nédulo sinusal v en el nddulo atrioventricUlar. La v bradina es el inhibidor
de {la corriente) If mas selectivo y especifice, Por tanto, mi mandgnte ha reemplazado la
expresidn un inhibidor selective y especifico de la camiente sinusgl " por “Ivabradina” a
fin de acceder al requerimiento de fonde.



. ANEXOS

Se adjunta literatura general relacionada con inhibidores de los canalef de Calcio.

. NOTIFICACIONES

El suscrite recibirg notificaciones en Ja Carrera 11 No. 86 — 32 {Oficina 101) de la ciudad

de Bogotd, D.C., 0 en el casillero asighado al suscrito por su Despach

L No. 113206 del C. 5. de la J.

D,
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Calciem channel blockers (CCEs) are a class of drugs and natural substances that disrupt the

caleium {Ca2+) conduction of calcivm channets.[F)

It has effects on many excitable cells of the body, such as cardiac muscle, Le. heprl, smooth muscles
of blood vessels, or neurons. Drugs used to targel neurons are used as antiepilep)ics and are not

covered in this article,

The tnain clinical usage of calcium channel blockers is to decrease bload pressufe. It is for this

aclion that they are used in individuals with hypertension.

|Contents
1 Explanation
4 Mechanism of aclion .
3 {lasses of ealcium channel blockers .
» 3.1 Dihydeopynidine
« 3.2 Non-Dihydropyndine
= 3.2.1 Phenylalkylamine
w 3.2.2 Benzothiazepine
w 3.2.3 Nonselective

4 Other drups with similar uses
5 Toxicity

o See also

7 References

B Extemnal links

Explanation

Most caleium channel blackers decrease the force of contraction of the m}rccal;]‘limn (muscle of the

hewart). This is known as the negative inotropic effect of calcium channel block

1s. [t is because of

the negative inotropic effects of most caleium channel blockers that they are avpided (or used with

caution) in individuals with cardiemyopathy.

Many calcium channel blockers alse slow down the conduction of electrical ajvity within the heart,

by blocking the calcium channel during the plateau phase of the aciion potenti

of the heart (see:

cardiac action polentiat), This results in a negative chronotropic effect resulting w a lowering of the

heart rate and 1he potential for heart block. The negative chronotropic effects o
blockers make them & commonly used class of agents it individuals with atial

F calclum channel
fibrillation or flutier

in whom control of the heart rate 1s an issue. Negative chronotropy can be bengficial in that elevated

heart rate ean result in significantly higher 'cardiac worl', which can result in a
lower heart Tates represent lower cardiac oxygen requirements.

hgitil symptoms:

Pharmacologic Beta blockade is superior fo Caleium channel blockade regarding chronotropic

properties of the nyocardium. Tirraiion of a Beta Blocker to & desired heart rat
than titration of a non dihydropyridine CCB.

Mechanism of action

Calcium channe] blockers work by blocking voltage-gated caleium channels (Y

b is decidediy easier

F{(Cs) in cardiac
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muscle and blood vessels. This decreases intracellular calcium leading to a
contraction, In the heart, 2 decrease in calcivm available for each beat resull
contractilily. In blaod vessels, a decrease in calciim results in less contracti
smooth muscle and therefore an increase in arterial diameter {CCB's do not
muscle}, a phenomenon called vasodilation. Vasodilation decreases total pe

e

e
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reduction in muscle
s in a decrease in capdiac
nn of the vasoular

vk on venous smopth

ipheral resistance, while

a decrease in cardiac contractility decreases cardiac output. Since blood pregsure is determined by

cardiac outpyt and peripheral resistance, blood pressure drops.

With a refatively low blood pressure, the afterload on the heart decreases; t
of oxygen required by the heart. This can help amelicrate symptoms of ischém
as angina pectoris.

15 decreases the amoynt

ic heart disease such

Linlike p-blockets, caleium channel blockers do not decrease the responsiveness of the heart to input
from the sympathetic nervous sysiem. Since moment-to-moment blood presfure regulation is cayried

out by the sympathetic netvous system (via the barorecepfor reflex), calciut
bload pressure to be mainttined more effectively than do f-blockers,

However, because calciwm channel blockers result in a decrease in blood pre
reflex often inifiates a reflexive increase in sympathetic activity leading to in
contractility. A f-blocker may be combined with a dihydropyridine caicium
minimize these effects.

Tonic caleium is antagonized by maguesium ions in the nervous system. Be¢3
supplements of magnesiwm oxide and other magnesivm preparations may in

effects of calcium channel blockade (2]
Classes of calcinm channel blockers

Dihydropyridine

Dihydropyridine caleium channel blockers are often used to reduce systes
and arterial pressuve, but are not used to treat angina {with the exception of a
and nifedipine, which camy an indication to treat chronic stable angina as we
because the vasodilation and hypotension can lead w reflex tachycardia. Dyhy
chatiel blackers can worsen proteinuria in patients with nephropathy.?) This ¢
identified by the suffix "-dipine™.

"

Amlodipinge (Norvasc)

Aranidipine (Sapresta)

Azelnidipine {Calblock)

Baimidipine {(HypoCa}

Benidipine (Coniel}

Ciinidipine (Atetec, Cinalong, Siscard)
Clevidipine (Cleviprex)

Efonidipine (Landel)

Felodipine {Plendil)

Lacidipine {Motens, Lacipil)
Lercanidipine {Zanidip)

Manidipine (Caislol, Madipine)
Nicardipine {Cardene, Carden SR
Nifedipine (Procardia, Adalat)
Nilvadipine (Nivadil)

Nimodipine (Nimotop}

Nisoldipine {Baymycard, Sular, Syscor}
Nitrendipine {Cardif, Mitrepin, Baylotensin)

channa| hlockers aliow

ssure, the baroreceptor
Cr
channe] blocker to

eased heart rate and

use of this, dietary
reass of enhance the

ic vascular resistance

lodipine, nicardipine,
as vasospastic angina)
dropiridine calcium

CCB class is easily
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= Pranidipine {Acalas) ﬁ’z,

Side effects of these symihetic drugs may include but are net imited to:

= Dizziness, keadache, redness in the face
Fluid buildup tn the legs

Rapid heart rute.

Slow heart rate.

Constipation

Cringival gvergrowth

Non-Dihydrepyridine
Phenylalkylamine

Phenylalkylzmine calcium channel blockers are relatively _
selective for mycecardium, reduce myocardial oxypen demand '3{\ AN
and reverse coronary vasospasm, and are often used to treat e
angina, They have minimal vasodilatory effects compared 1y 1
with dihydropyridines and therefore cause iess reflex T
tachycardia, making it appealing for treatmnent of angina, ,é i, i,
where tachycardia can be the most significant contiibutor to
the heart's need for oxygen, Therefore, as vasodilation is
tmmima) with the phenylalkylamines, the major mechanism
of action is causing negative inotropy. Phenylalkylamines are
thought (o aceess caicium channels from the intracellular side, although the evidence is somewhat

mixed M1,

Sketetal Formula of verapamit

» Weapatnil (Calan, Ysoptin)
» Caallopamil (Procorum, D600Y

Benzothiaxepine

Repzothiazepine calcinm chaniel Dlockers are an

inlermediate ¢lass between phenylalkylamine and e, o OCH:
dihydropyridines in their selectivity for vascular calcium = /I |T
chamnels, By having both cardiac depressant and vasodilator Q J,?‘“ g i
actions, benzothiazepines are able to reduce arterial pressure -

without producing the same degree of reflex cardiac t“xg\
stimulation caused by dihydropyridines. e {/‘"" 5 Ly

it i CH..
a Diltiazem {Cardizem) :

N lecti Stuctural formula of giltiazem
onselecilve

While most of the agents listed above are relatively selective, there are additional agents that are
considered nonselective. These include mibefradil, bepridil and fluspirilene.)

Another example is fendi ing 6!

Other dirugs with similar uses

Other classes of pharmaceutical agents that have overlapping effects ag calciumy channel blockers
inciunde ACE inhibilors, bera-blockers, and nitrates.
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Toxicity
Mild CCT toxicity is reatod with supportive care, Non-dihydropyridine CCB o

toxicity and early decontamination, especially for slow release agents, is essent
involves intravenous calcium, atropine, fluids. igsulin and inotropes, Insulin is

high doses CCR block the effect of insulin, 11 unsuccesstul ventricular pacing 5

See also

s Voltage-dependent calcivm channe|
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Description
FIELD OF THE NYENTILN

[0601] The pressnt inventlen relstes 1 the ntvel use
ot B aycllc aming dervalive, namaly cllohrading, or the
pharmaceut| sally accaptatie salts thereof, for the traat-
mant o7 prevention of heart fallune of &ny agtlalogy.

BACKGRCUND OF THE INYENTICN

[0002) Haar failure iz a maior wolld-wite publle
npaltn prablem and is tha only cardlas disarder that i
increasing in inzidence. In the United States alana, 5
mllion patients sutter from heart failure, with & new dl-
agnasis Made in 0.5 milipn patients per year. Deapity
advances in therapy, over tha lest decade, the anilal

numbar of hespitalisatlsriz has ngreased from 550 000 -

1o $00 200 ag a primaty dlagnosis, and from 1.7 10 246
millicn a2 & ormany or secondary diagaosis (J. Am.
Bharm. Assep., vo. 41{8), pp BFZ-81, 2001} Unlass
treated homr failura mey laad to death, Mence, new Bp-
proaghes are warranted 1o troat arprevent heart failure.
[0003] Athough the rmino'egy hagn fallurge seemms
1 e the most acceptad terminalogy tor deseribing this
sardiae dizorder warpus furthar aquivelant terminela.
gles can be found In the sclentlfle, patent er madical [it=
arature 88, far axample, card ac failure, insuffclant cat-
dlas outslr, cardias insutflsioncy, cardlas collapse and
cardiaf Synsope.

[D004]  Furthermors, though heart laliure i invariably
g chranle cardlae discrder, oflen with gn ihsldious cngeal,
haart failure may be prasent acutely or ba punctuatad
by epistdes of acube deterioration, 20 caled "decomn.
pensated"” heart falluee. To doscrits these cenditiens si-
5o peaied Lo Feart failure, furner iskminalagles will com.
rrionly be faund in the scientific. patent or medieal litar-
pture sUch as, or example, chronic haart failurs, acute
heart fanlyre. head decompansatlan. cardlac decorm.
pensation and cardisl decompensatien,

[0005] Lastly, a2 will be explained in the faregoing, as
neart [ailure can be caused by a dysfyunctioning of the
hoart reflagted by variougs clinlcal presentations And
somatimes subjected to further camplicatians, furthar
carmitiofogies refared to heart filere Wil alsg commenly
ba found in the acientific, patent or medical literature
such as. for example. mypcardlal falutes, myocardisl in-
sufficlency, heart mugsls Insufflsioncy, cardiae muscle
ingufficiengy, neat muscle waaknass, cardlac muasle
wepkngss, systollc o leMt ventriculer hear failure, of-
asiolic haart failure, laft or right sided heart failure. bily-
gntricular heart fal'urs &nd congestive haart failure.
[A608] Hencs. & distinetlon can be Made betwean the
systole or dlastels otlgin of the dysfunetioning, Cam-
ronty, heat failure is 4 sonsequencs of 8 prograssive
deteriaration of myocardial sontractlle funcilon, named
gystolle or teft venlicylar dysfunctian, However, diasts-
llz dysfuhotion le kecoting increasingly racoghleed as

13

1

26

25

ag

el

40

L]

an importent cause of heart failure toe. This ogoura
when tha naart chambers ara ynable 1o axpand sulfl-
clently during diastole (paerlod; of heert selaxatlon in
which the charmbers | with blogd) &nd henca bload vol-
ume 11 the venticles s inadequats, yWhether syatolic
andfor dlasialic dysfunctian s the basls of hean fallura,
cardlas output la diminlshed, When additlanally thave i
“farnming” back of Slsad i tha persls syatarr, songas-
tion may ensua In the lungs (pylmonary cedema) andf
of in tha abdemen or panpherips {peripheral cadema).
When both gccur, the tarmiheloagy congastiva heart fall-
ure la aften ueed.
[0007] In cthar tespecks, thetdislinction between laft
and right sided haart fallure ¢an be applled to reflect the
alinical prasentetion (j.g. pulmgnary csdama indicative
of laf sidad haee [Rilure, wherepa the pringipal syrmiptom
of dght slded haart failurs la fuld retention it the perkh-
arlas) or ta denate the underling cause. Right sldad
heart Lallure iz most commenly 4 Sonsequence of laft
sided haart failura, althpugh digeases of the ung [=uch
as chranic obstructive pulmohary diseasd), the right
veniriche (5.9 ight vantricatar infarction; o the wasew-
lakuste {primary of secendary bulmonary hypertansion,
the latter dueta conditions such 88 pulmanary emballsm
tor axgmpkel. may result [n preduminate right slded
hesrt failure. .

[0008] According to the Intefnational Classificalion of
Functlaning, Disabiliy and Hpalth, lasty pultllshed by
the Wortg Health Organization oo 15 Nowember 2001
{ISEN &1 4 15454P) and ageepled by 191 countrles
during the 54" Word Haatlh Azzembly {Resuliution
WHA 54213, heart failure cegurs whan the heart fune-
Yion of pumping the bload bn adequate ar reguired
amaunts Bnd pressure througnout the bady is IMpaired,
[0008] As cardiac eutput g namnally § litres/minute,
aithough ttis s indroase vl fold with haavy sxarclse,
In essence, heart 1ailure occugs when the hean 1s unable
to meat Lhls demant.
{0010] - As heart talwre mapitests tzslt In & variety of
ways, at tha time of thls paten] applicatlan, tha treatment
gr pravention of heart talure comprises & comimatien
o typleal medications, Thege medicatlens are basad
upen the principles of promating fluld excretian to lessen
pedema and velume ovarlogd (a.g. & varigls fypes of
dluratios), vesodiatory drugee reduce preload (e, ati-
gl prassures) andier afterided {ie. pressure against

which the heart neg ta beat] and inctrople diugs ta In-

Gragse contrachliy.
[0011] Vasodilatory drugs avaiiahle et this tma in-
giude Angiotengin Someerting Cnzyrme [ACE) Inhipltors,
Angictensin |} Recepler bigckers (ARBe) and nitrate
vancdilators, notropis drugp are uswally administered
oy In mcuks &tuations. Afhouah cerdlas glycosldes
sUch as digoxin arg sometimhes prescribied forthelr ing-
trapls propettlas, thelr use [gmore cemmon i fear fail-
ure pratients when atrlal arfjythmias co-axist.

[0012] Racently. bate-blgekers, which were gnca
thought to ba contra-indlcatyd in heart faliure par ea due

-f-'-:-\
*‘i&?
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use of cilobradine, or lts phamacautically acceptabls
sals, lot the wesinent or preventlon of hean fellure af
any estiaiogy,

[0095] The presen; invantlon is Bien & mathod for the
treatman or pravention of hiear failurs of any eaticlogy.
by adrrinlstration 1o & patient in nead thereof of a phar-
mAcaulizal compediion camprising sllobsagding, or is
pharmaceutically ascaptabla saits, together with & phar-
meacautlcaily suitable garrier,

DESCAIPTION OF PREFERRED ENMBODIMENTS

[0G38] In accordance with one smbodiment, the
pregent Ipvention provides for a nave| use of the gyolic
aming odefivative f+7 3 K-[2- (3,4 dime thoxy-pheny -
athyl)-piparidin-a-{5-yli-mathyl]-7, B-dimethoxy-

1,34 5-1etahydre-zH-3-boan2aZapin-2-ang, narred
ciltbrading, of ite pharmaseutically actentabls salts.
{0837] Fuor the proparation of clobrading of the phar-
mageuticaly accoptable salts of Gllabrading, reference
s madeto EP 0 224 744 and its US countarpart US Pal-
gl 6,175,157, which descrlbes the chamical synthess
of thess Cormpounda.

[0038] inaccordamee with & futher ombPagdinent atihe
present invgnbun, amongat the pharmaceuically ac-
ceptabla salts of cilobradine desgribed in EP & 824 794
end ita US reunterpart US Patent 5,178,157, the hydro-
chlonida and hydrobramids salts of cliobradine are pre-
ferrag.

100397 Mors pericularly, the presant invention is di-
regtod t the yse of cilobradine, or its pharmacautically
aceepiabla galts, bor the preperation of B pharmacedtlical
compostlon for the treatment or preventian of heart tai-
Ut gt By aatiology.

[0a0]  In accordance with 4 furthar embadiment, the
prasent Wegnhon is direcied to the usa of cilabrading,
o s phetmaceuticelly Accepiable saits, fof the prepa-
ratign of A phamaceutical composition far the pravan-
t.on of hoar faiure of any astiviogy.

100417 10 aceordance with 2 further gmbadiment of tho
prasant feamien, e Ieaiment or pravention of neart
Teilure may he assassed by the alility of the cempouna
at phasmaceutical com@psilian in sccordance with the
presant itvertion to roduce the morality and martidiy
fezociated with heart fallure of any agticlogy.

(Gng2] nacosrdamae with & fudner embpdiment ol the
prasan irvertion. the lrealment af praventlon of hearn
lahure alsp comprses tha treatment or preventlan of
cardlac insyfticiency. cardiac fallure, heart Insufficloncy,
mycoardlal faillre, myscardlal insulficlency, neart mus-
cly insufliciency, cardiag muscla insufficiensy, insuth-
ciant cardlac outpul heart muUsclé weakness, cardiec
musc's weakneas, cardlac eoliapse, cardias syncope,
curenic heart failira, acute heart fallure, Neant decom-
penaation, carlpg decompensation. cardlal decompen.
gation, fiastehc heart failurs, Hght sidac tear felling,
sysiolic hear: faiura, lettventrCular heart failure, left sid-
ad beart faiure, piventdeular heart failure and conges-

i
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tive haart failurg,
[0043]  Inagcordance with g fyrther embodiment of the
presant Inyention. heart tajurafot any aétlology maans
heart failure dagnosed B g cohiaqUends of Complica-
tign of amy other conaltion, disgese or daerder Bueh ag,
for exampla, systolis dysfunctlpn, dlasiohe dysfunction,
lachaemls heer dizeases Including myccardial Infarg-
tan, right yantricular iftarghan and chrenlc lachaemia,
coronary heart dissasas, hypeytenglon, primarny puima-
nary hyperlangion, secendary pulmanaty hypatanslon,
pulmonary emboilsm, pulmnery afdetlal Stenosis,
chronle ohetnictive wulmanary diseass, restrictiva car-
dinmygpenhies, dilated cardlafnyopathies dua ta |nfec-
tlaus, toxis, melabolic, famfialior unknawn ragsans, my-
goardilis, congenital anomaligs, tac e rdias s vam-
trigular hyperirophy secondary o genatls or valvular dis-
ardars sich &5 thevspld palvg insufficlancy, mitrst and!
araoric valve disgrders, hearf Infarcts, thyroid diseasss
Bhd anaemle,
[aD44] . In accordance with b further embodiment, for
the treptrment ar preventjon &f haart failure, 8 comblna-
tion of ciobeading, ar it phimaceUlically Rcceptable
salts, with other substances puch s, fur axempla, diu-
ratles, cardlas dyoosides, AQE (Ang/otans n Comvarting
Enzyme) inhibltors, ARBs (Ahgintensin Receptor Block-
org}, vasndilators, oeta blochers and Inatropas, prasent
in, the seme pharmacsatica) compositian, o glvan As
soparata tharaples (s0-callaf adjunctive therapy}, Is al-
=o whhln the scope of the pfesent Invent on.

[0048)  Incchroense witn g further armbodiment of tho
pregant inventien, the pharfnaceltical compasition lor
yz& In accordance wilfl tha pragant invention, camprls-
Ing chlobrading or Its pharmdcautically acceptable salte,
&lone orin combnation wimlether hean fallure theraplas
ingiuding ACE Inhitltors, ARBs, diuretica or cardiac gly-
cosides, may be adminjstebad 1w pationts In any med|-
cally accaptable manner,
[0048) I accordance wit
graeent imventin, the hy
use in aceordance with 1h
ing cilshrading or its pha

alyrthar embadimant af tha
aceutical compbston for
prasent nyention, compris-
peeically accepiEbis salts,

for Inauftlahon, It mey bg desirable ta add excipiants
such as pelinepyrrolidgne ar iydrecyesiviose 1o the
ompasitl e
[A047] Inaceordance wiih afunher embodimant of (he
prasent Inventian, 1ha [ogid tommuidtion may be admin-
iatared direstly per oraliyjor flled Into a4 soft capsule,

[O048]  Alernativaly, g ingredlents mey be encapau-
[atad, tabizted or prépamd it a syrup Tor ofal adminla-
tration, Pnamacautidally accepiabie selld or lquid car-
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Guegy zatabrading 1o Sroduce 3 phsmmanicai_aﬁv_act
with iesa sitip-eflact, and thus s Supedarty for The frest-
et of hegart failirs,

Cleirn
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iz ot dlinbrading Gr 2 phamasduticaliy acoaniabie
gait tharant for the pragarsion of g pharmeceulics
cortroghinn for the featinent ot prevantion of heart
faiure.

Liaa in aoogrdancs with olalm t, wheeain the phar-
maceltical coxnEssiton B {or e prevenuon of
rremt Faile,

Uda In gocordanoe wWith Sleem 1 o1 3 whaain the
oaBnizal fermuation of the ghamracoutica) Somps-
Hion fa & tablet, 8 Anking sehitign, A capssie, 8
BUDROEEnNyY ar an njectabie Tomnulation,

Lisa In accordance with &ty one of olaime 110 3,
whersir the galbrical fortidalion af the ghatma-
ceutical compesinen s 4 tatrst,

Uaz i apnordanga with Any wia of ¢lalms ) W 3
wigriln 1the galameal fermulation of the pharme-
ceutihr cormpoRlinn & a drlnking exiutiaf

Wsd N mocardenee with goy one of taime T 5,
whargn [He pharmecaulicg] compoyition s admin-
tstarad fyllowing = single ot mikiple stage dally ap.
pCETan schelmd.

Lise it asegrdance with olaim &, wherein the admin-
igterad dose of cliobrading or its phatmaceciticaly
BECEDTatiE salt b5 omprisad batwaen O 07 and 28
ik bady waignt.

LEE i aopbeienge Witk shalm B, whereis the aomin-
isterad dose of ciiphrading o s phanmaceutically
rocamniabie salt s sompriged Detwaen §.05 #no &
mgRg bo dy weight

Lsg It pooardracg with elairy 5, yimeraln the giimin.
wigrad gese of qiichrading of 1S phatrmacewlicathy
acdepiable zall e carmprses Ratwaen Gl RO 2 6
ek brody wizight,

Llag (h gecardaree with Clairm &, wherein the admla-
istgred unee of cileoredine or ile pharmacaulicaly
arcoplabe Salt i cormpreed tetwedn [ prd 1 My
ke gy weight.

sl 0 gooordance with ol & whergth tha gdrin-
iamrad gase oF siiohradineg o ks pharnaceuticaly
Eecemiabia 46l 15 cometsad belwean D1 60d .75
raging pody weigh!.

b
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.. Use in acuordance with arly sne of claims 1 1o 41,

13,

whargin the treaimant o ghevenlion of near falurs

Is partumed in combinatipn with sthay Theragels
ahenta for the raatiment §+ oraventien of heart fall-
urp, BUGT BE durglics,
itbiiors, BRER, yasdd
wonas.
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REVIEW

Current and Future Treatment Strategies for Refractpry Angina

Eric H. Y ang, MOy Grraory W. Barswrss, MOy Beavars J, (oesH, MBEHE, DPriL;

Kristmaswasy CHANDEASERARAN, MDY anD Awmir LERMAN,

Patlents with refractory angina are mot candidsise For reyacu-
larzstlon and have both chaes Wl or IV angina and oblective

evidance of [sohamls desphts optimal medieal therapy. An estl .

mated 200,000 to 200,000 pathents in the Lnhed States have
refractary angina, ond 25,000 to 78,000 pew coses ara dlagnased

satch yaar. This review feounes oh treatmant strateglas for fefran- Sl

tory anglha and Iweludes the mechaniam of eotion and elinical 1a|
dats for sach sirategy. The pharmacologlcel agenis that have
bawk Lgad are ranolazine, Ivabradine, nicorandll, Larginine, (es-
tosterone, and aptrogen; cumently, only L-erginine, testostarone,

and ssttegan are approvad by the Food and Drug Administeagien, . (-0 2. "= o , o A
The ‘mechanism of achion anfl clinical trial dara for each

Aegults with the noninveslve treatments of enhanced ektarnal
counterpulaation and transciansdus elaciHoal narve stimulation
art provided. Invasive treatment strategles ncludiag epinal cord
stimutation, transmyoustdlal revagcularizailon, petciishacus
myacardlal revasculstzation, and gana therapy are also revlewen,

Mave Clin Froe. 2004, 79{ 10112841292

" facter; PMR = pyrgulaneaus myceardin raevascuiarization; SC3 = dpinal
atrd atimukatian; TENS # transcubansoyy slastdesl narve stimultion
THMR = IrBngmyocariial pvadtul s0zation; YEGF » vanaulor sndotheal
| growth factor

C grdivaseular medicine Hus seen many advanees in die
treatment of coronary artery discasc during the past 3
derades. A consequence of this success is the increasing
nusker of patients with severe coronary artery disease wha
now survive, This could perhaps be thoughe of 8s 2 reversal
ot Darwinian principles: “unnararal selection and survival
of the sickest.” From an epidemiological and clinical per-

spective, an ingreaving pumber of patients with severc .
chronic cornary artery disease presept with congestive ~

neart failure. arrhythmias, and refractory angina.
Hefiupory anging 15 8 wrin used to deseribe patients
who despite oprimal medical therapy have both angina and
abjective evidence of ischemia and are not consideréd can-
didates for revasculanizalion. Mannheimer et al' teporied
that apgroximately 3% to 15% of patients with sngina meet
the oriferia for refractory amgina. When these Jdaga are
combined with resnlts from the Third Nationa! Health and
Muytrition Exaptination Sutvey, an estimated 300.000 to

Segop 118 Gluimian of Gardiovdscutar C seazes and Interial Medicn, hayo
Gl Golege of Yeo-mine, Rooresten o

Indisitual g 1z of this Artice BIE Nok ayallao. Addrass cOTrES PENdance [
A LS, S Diesaon oFf Caid peascees isaasas, Maya Chinis Talaga of
ez mng 300 First 51 5W. Rogrester, MM 55305 (g-nail. larmaa.ar fimayg
wrlayg.

£ 2004 My o Frovnadwalon Tur 3ledlesl Edueatlvn aod Repnrch

1284

EECP v anhanced sntoreal counterpubsmtion; FAF = flrablast growth | .

Mo Clin Per, v Cctober 2004, 79 10 1284-1 263

“groups: plrmacologicat the

. 900,000 patients in the Unitef Statcs have refractory an-

ging, and 25,000 ro 75,000 npw cases will be diagnosed
each year.? Therefore, refractgry angina is a clinical prok-
lem of considerable magnitufie, This review focuses on
current and future therapeuticoptions tor the managethent
of refractory -angina. Trearments can be organized into 3
pirs, peninvasive notghar-
macological therapies, and ifvasive therapies (Table 1),

treatment option are provided

PHARMACOLOGQILAL THERAFIES

QOeromac STamnparo THERLFY
Angina is the result of myopardial ischemia that otcurs
wihen the supply of oxygen if unable re mect the demand.
Treatment straregies focus of decreasing oxygen demand

andfor e reasing tie supply THE Sranard HESnIent o0

symptiinatic reiief in paticn|s with chronic stable angina

should inclugde B-blockers apg/or non—diliydropyridine eal-
rinrh chanpe] blockers tittatad to the lowest heart rats and

blood pressure level teleratdd, In addition, & long-acting

niteats howie be given with use of an interrupted dose

schedule to prevent nitrare to

erance. Aggressive risk factor

myoddification with smoking dessaiion, cholostorot-tmodify-

ing agents, and exercise train
who have gngoing anginal
optimnal standard therapy sho

1z should be offered. Patients
symptoms despite receiving
Lid be considered for the alter-

" native trearment strategies d

scribed subsequently.

RANDULAZINE
Reanolagine is a partial inhibjtor of fatty acid oxidation that
has bien shown to have aijtianginel effects.’ The actual
mechanism by which it redpees anginal symploms i not
entirely known but 15 thought to be related 1o its metabolic
effects that reduce oxyien denthand,

The Monotherapy Assespment of Ranolazine in Stable
Angina {MARISA} tria) investigated the ansi-ischemic ef-
fecty of ranolazive and long-term sorvival of 191 patients
with chronic scvere angind.' Treatment with ranolazine
resulted in a 24- to Sé-sedond |mprovement in exereise
tolérance {F<001) tn patients who took 300 to 1500 mg of
rapnlgzing twice deily. Thi Combination Assessmient of
Ranolazine In Swble Angida {CARISA) trial investipated
the effects of ranolezine if combination with other anti-

weww, oty ecdldorodeectinge
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T4BLE 1. Summary of Testment Sirstagiee for Refractory Angina*

THERAPIES FOR REFR ACTORY ANGTNA

Csd

Improvetment in

UL T g Improverient
o STogmpment im 112l Eeduction in [mprovement i FIA Approved

Trew e A on s tme angmalcles  meocandial perfusion [AHA alagg jadial i}
Paatimauiogicih

Ranolazjne Flix Yay ey MA ™

Tenzrudipe Yeu Yeg Yeg Ma o

Micoranail Yes Yer Yer Yes T

L-avi inirge Yoy Yo kA B s

Teclosterone s Ko Fa Ma Yes

Extnrgey Yy Y Yes Ha Vo
Rogrlinyisive

EECT You Yoy Yo T Yes (1}

TEMS Yoy Yeg Yeg Ma Yoy
Tiewitmive

L) Yes Tea Tes eg e |1y

TMR o Tes Tes Mo Yes [Tla]

PR Moy i Mo My M

Gene Lherapy Yoy Yis Yes Yes Ho
*4HA = American Hear Association; EECP =enlanem! external coupmecpalsation; EDA = Foocl and Dy pedministiation; WA = rot

availabie; PME = percuisncous Fyocardisl revesclarizaion; 3OS = spinal gord stmolaton; TENS =|anstutencaus dleetrical
merve stimulatial; TR = runsmyocuydial sevascorizaion.

anginal agents.® [0 ihis phase 3 double-blind, placebo-von-
srobled chimieal wial, 822 putiemes with seftaciony anping
who were receiving standard therapy with atenolel,
diliiazem, or amlghipine were randomized to placebo,
rapalazing at 750 mg twice daity, o ranclazine ai 1000 mg
twice daily. After 12 weeks, patiefts in both ranclazing
arms had & 2654 inerease in Wital esdttise dme (P 03) and
a decrease in the nymber of anginal episodes per week, The
time o onset of | mm of $T-segment depression during
exgrcise testing did not change. The mest cotnemon adverse
reactions 10 ranelazine were constipation, dizziness, na-
aea, and asthenia. which ceeurred in 8% of paticnds. Pa-
Hapks in the teatirent amoms alen bad o inorese dn ke QT
interval, the elingeal importance of whigh {5 unknown,
Ranolazine is cuerently not approved by the Food and Drug
Administration (FDA) becatse of issues regarding proflon-
wation of the QT iyterval,

Iy ASRADINE

TIvabradine is & salegtive and specifie inhikitor of the Lion-
— e . e AT

chﬂmlEl whll:h is Tcspnnmblt‘. frr. Ihe printary- mnﬂﬁtﬂﬂ]

heart rate and Ty ucarme DEYEEN ‘detmand with no uega rve
inatcons effeats, ivabradine i 2 potential therppy foc
clitonie stable angipa.

Barer 2t al° copducted a randmnized, douhle-bhind, pla-
cepo-tontrolicd trigh invesrigaling e use of ivabradimen
patients with stabje angina. Patients underwent a washout
perind during which B-Mockers and_caleium channel
blockers were digeonmed, Palients Were chen randomized
to placebo o ivabradine (2.3, 5.0, or 1.0 mg twice daily}
for 2 weeks, followed by 3 3-month open-fabel exten

Mopn Clin Peoc, o«

Chorofor 2004, 75000 FIad [ 202 »

Ve nooooT TR

sion phase with 10 mg of ivporadine twize 3 day, At the
trd ©F the linded phase, patlends who received 10 wha of
) tvabradme pwice a day had aj 12% increase in the time to
cnuset of 1-mm 5T-segment |depression (P<.003) and a
5% increase i exercise taleYANCE cofmpared with parients
who received plasebo (P<.021F Also, patients wha received
ivabradine had a reduction injheart vite of 20 beats/min at
rest and with peak exercise 3t the end of the smdy. Dur-
ing the open-labe]l phase of the study, tvabradine use re-
sulted in a V7% decrease in the frequency of atginal events
{(P<.001). Visual disturbancef ocewmed in 14.8% of the
paticnis who received 10 mg #f ivabradine twice a day.
Toedif® compared ivabradine with menclal in 932 pa-
tients with stable angina. Total exercise duration increased
by #6.8=1329.0 seconds with jivebradine at 7.5 mg rwice
daily mnd oy 1721183 secods with vabradins ot 10 mg
twice daily compared with anjincrease of 78.82133.4 sec-
onds with atenolp] ar 100 g daily. Like ranolazine,
ivabradine has not yet been g

NizoRaNDIL
Nicorandil i8 @ nicotinamide fester that has both nitrate-
like and adenusine tiphosphite—potassium channet acti-
wating, properties? s nha ologicdl effears inchude the
abilify to reduce both preload ynd afterload by vasodiletion
of the arterial and venous systegms. In addition, nicorandil's
‘adenuiing rphosphae-potasHorm Chammel actvation msy
offet candioprotection via a “pleconditioning” ¢ffect on the
royocardium.

Several smiall rapdomized Jtials have shown that pico-
randil given at doses of 10 or PO mg twice a dav prolongs
the fite 1o onset of ST-segmgnt depression and exeTcise

W By, crlrem e e Rgs 1285
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TEHERAFMES FOR REFRACTORY AMNGIMA

sduration during stress testing in patients with stable an-
gina,* * Nicotandil has also been shown t0 [prove myo-
cardial perfusion at rést ane with exercise,' The precondi-
tioning and pessible cardiaprotective effects of nicorandil
were investigated m the Impact Of Nicorandil in Angina
(JONAY oial that rapdomized 5126 patients with stable
anging to cither placcho or nicarandil at 20 my twice b
day." After 3 years, paticnta treated with ficotandil bad g

1 7% relative risk reduction (P=014) in the compositepti-*

mary end point of deaths duc to cotonary heart disénse,
nonfatal myocardial intarction, and admission for candiag
thest pain, Compared with rthe placehe group, the
nicorandil group had no significant change in systemic
blogd pressare, The main wdvers® reailong W ireatinednl
were headac)igs and Bastrointestipal discomfont. Nicoratdil
is, available far clinidal use in Europe aid Japan but s oot
curtendly approved by the FDA foruse in the United States,

L-ARG(HINE

Several other phannacalogical therapies for chronic angina
lyave been mvestigated in small climeal @als. c-arginine
has been proposed as a porential therapy that would in-
crease coromary blood Rew by improving endethelivm-
dependent vasodilation.'™ A single-center, double-blind,
placebo-controlled trial involving 22 patients with stable
anging showed that freatment with eral L-arginine resulied
ip 90 increass in exercise duration and maximum workload
during stress testing as well as 3 decrezse in the time to
ansel of 5T -segment depression,”

TS oETERGHE MG Eztaguan

Testgsrerone bas begn shown 1o result M coronary arfery
dilagatinn and inceeased blood fow m bumans, The niteh-
nisin apphears to be endothelivm independent and may in-
volve the fon channéls in vascular smeath musels cells,'**
A randontized. douple-blind, placebo-congrolled trial in-
valving 46 male patients with stable angine receiving
medicat therapy showed that rrextment with transdermal
tesfusterone jmproved the tme to opset of ST-segment
depressian during exercise testing and improved quality of
1ife.* Although nome of rhe patients experienced adverse
prostatic or hematolagic effects, conoerm exists regarding
lohg-term therapy with testosterone.

Estrpgen has been invesligated as an antiahging] agent
arl has been shown to dilate coronary aeries and improve
ende¥nelial fopelion 22 4 randomized, doubte-bhnd, pia-
cebo-gonirolled trial tnvolving 74 female patignes with
ghable angine showed et tumadiol and gorethindrome
therapy improved exercise dutation and the time to onsct of
ST-zegmett depressban X The numbar of igehatie events
decreased in the teattnent proup. However, these benelits

st be weighed againgt the inftial increase in cardiae
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events caused by astoegen thecdpy for females with sovo-
nary artery disease, ™

NONINVASIVE 1]

EnnangEn ExTERMAL CoynrERPLLS
Enhanced external counterpuisstion (EECP) is based on
the ¢ancept of counferpulsationtand consises ol 3 pairs of
pridunmatic cuffs placed around the Jower extreniities at the
calves, lower thighs, atd apper Sighs (Figure [} An eleg-
trocardiographic tigger is used to sequentiplly inflate the
tuffs, seatting ar e calves, duking onset of diastole and
simultaneously deilate al] cuffs pefore onser of systole, A
standeaid cowse of EECE theraply somyisis of 35 one-howr
seagions during & T-week peripd.[The mechanism by which
EECE iwproves snginal svmpiims i powsly undsritvod
bt may involve nonspecific plycebo effects and various
hemadynamic fackirs, Hemaodyramicatly, BECP acts like
intra-gottic Ralloon counterpulsftion by sugmenting dis-
stolic plood flow in multiple vajeuiar beds, including the
cototary arteries, and by reducing cardiag afterload. ™ En-
dothelial function hes been showd to imiptove after A course
of EECT therapy.® In addition,} EECP therapy has been
asspciated with the release of priwth factors, such as vas-
cufar endothelial growth factor (VEGE], that promote the
tormation of eollaterals in the cbronary circulation.®” Fi-
nally, EECP therapy may resultfin a “Taining effect” by
depreasing peripheral vascular rofistande in the same man-
flet ag POysical cxersise, ™

Several controlied and uncongelled trials have investi-
pated the use of EECP therapy [ patiemts with refractory
angiew; ang resalts are summarized in Table 2.5 The
fdulyenter Brudy of Unhanced bowrmal Counterpulsation
{MUST-EECF) trial conducted by Aror et aP? is a double-
blind, sham-contralled stody in fehich 139 patients with
ghronic stable angina were randoenired o either active
FECP therapy or sham freatmentbwith subtherapeutic cutf
inflations, After 35 sessions, patlents n the active treal-
ment atn had a 15% increase in the tinie to onset of 1-mm
5T-segment depression {P=01} pnd 25% fewer angingl
symptoms per week (P 5). Thise effects were not seen
in the patients in the sham-contralled arm, An international
registry of patients who undetwent EECP therapy showed
an improvement in anginal symptdms and qualiry of lifg.®

Although one trigl invelving a sham-conerolled arm sup-
ports the use of EECP tierapy, fipther larger-scal¢ sham-
controlled studies regarding the feffectivencss of EECT
hetapry and ns thethanisms of sctipn need 1o be conducted.
Currently, EECP therapy is one gt the most widely wsed
and promising ttamments of refiafiony anging, Enhanced
gaterns| counterpulzation therapy |8 FDA approved and is
recommended by the dmencan Heart Association as &
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pu Se wave, Stap 2, lafation of cuffs on jewer chigh, 53¢ mhicecond? later, Ste

FIGLURE 1. ENnanced axtarnal councadpelagtion, Step &, Inflaclen ngiatag eitng
3
Infiatieh of cuffs pn upoer thigh, 50 Milseconds later. siep 4, Simuyltanspus

Aetiaren ab 4l % o Jtfs,

putential therapy for refractory engina, It has a class 1Ib
indication {uscfulnessfefficacy is less well eseblished).™

Tranwsoutanequs ELEcTRicAL NeERVE STimyuaTIan

The concept of neurastimulaiton to regylate pain dates 1o
the danoianh dee of toupuoctid. aRd WS use o edern
mgdicine began (o the 1970 Currently, the 2 main meth-
pds of I eETIE stion STE TEhELUEnErS Electtiva) nene
stimulation {TENS} und spinal cord stimulation (SCS).
TEmS consists of 2 neurostimlater unit ard 2 ¢lectrodes,
O electrode is placed in the dermatone, the site of the
highest intensity of pain, and the other is placed in the

-

confralatgral demmarome. Stmuletion of the larger non-
pain-conducting ferves is beligved to inhibit tramsmission
through the smailer pain-condycting nerve fibers,

Soworal emall clinical trislsd have bovestigasd the offi-
cacy of TENS in the treatmefit of refiaetory angina '™
Marnbeimes 21 ol tandoreized 2 pattems with thass U ot
I% ¢lironic anging to placebo opf TENS therapy for 5 wecks
Policnts 16 The active arm recei‘!p:d 1% b0 30 mA pulses aka
frequency of 10 Hz for T hour | times 2 day with an 2ddi-
tional 1 to 10 minutes of therapyi as needed for breakthrough
pain. After 5 weeks, patients tgited with TENS had g 15%
increase in exercise folerance djming stress testng (P.01)

TALELE 2. Published Cenfrodlad and Uncontsolied Triale 2 Ennahced Extetnal Countepuination
In Patteits With Stabis Aaglia™
Angy . Exercise Tiroer (0 Curdine
Mool % wih )l CO5 Titrbk TolRIRET: STATETLIL TeTiasion
Reference piltisnts elass change) st Ry depresaion 195)
ik g1 W 20 Tebgreast 197} T (L A MA
Lutwsva =l Wi 18 Trevpease {1401 Decreyge [nereuse (57) i Tisgtesise {73)
Lawsan ol al 7 KA Na . Tneregse (A1 MA Lyznzase  Tay
Lawgpn <4l 0 Dectease {20 Decrense - & WA N [ocrease (30)
Lawsor e al &) [ecramee LT T ingrense NA Ihgrease {75)
et e ! 1% Trucoease Preprpyse Tnerense Talrense NA
Lawsnn ¢l al LR Thcrense {1080 Deirease A A Ingreace (T3}
Lo 1 al* 1z MA WA Thaztass [rummse Thyheass
haside et Al Il MA KA Ingrease Ingrejise | MO R
St gl g™ 295 Theurense [AE) A WA MA A,
1saraness el ™ L] Decieass {51 [Fesrague NAa MNa ™A
Soys o al*® |75 Decreaze (85 KA Ingpease KA [oereese (53]

{05 = Cana s Cardiovascy lae Soviesy; MA = oot pvailuble,
Aydapred from 4 Am Dol Chardfiol. 2HA41:19) 81925, with petinjssion Fum
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PAIAE 2. The Bponsh U Bhmnutstsr (0mEIELs OF BT agldurg) 143,
an extension wird, and 3 plise generator, The iaad 1z platad |a the
aoidury) space atthe level af O7 thragght T1. -

and a # 7% decrease in anginal symiptams pet week (P=.03),
Horwerees, these Toodest Tnprovemens ¢ould have teen due
to @ placebo effect since g sham-controlled arm, was not
included. During therapy, paients experienged ‘skin frrita-
tion, hreakdown af the eleetrods sites, and paresthesias,

1HVASWE TRERARES

Spinal Zoon SrisgueTion

Spinal cord stimulalion (SCS) is similar to TENS in con-
oA imid omsists of 3 tompunents: an eptdursl lead, an
axtengion wire, and @ pulse generator (Figure 2). The epi-
el tead 15 placed in the epidural space ar rhe level of C7
tuough T, and the pacemaker-sized generatgr s surgivally
iniplanted in the left lower abdominal arca. Patients peceive 3
one=honr stintularions a day and ¢an activate the device with
& handheld magnet 1o meat episodes of breakthrough pain. It
is, beligved that SO blacke pain by stimwlating de dovsal
columns, which inhibits trangmission theongh the pain-can-
ttting spmethalimnic wag " Howevet, pain dut o An
acute goronary sypdeome has not been shown io'be blocked
m climeal tais and will continue to cause typical symptatns
clepite stimudation.™ Alse, 5C8 bhas been shown to decrease
symipathetic fone and improve myocatdial Blood flow 503
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Several clinieal trials have dhaestigated the wie of 505
for refractory angina.*F Haudkast et al®® showed that §
weehs of thezapy with 303 023 padents with class 11
and 1V chronic anging resulted in a 39%, jneresse in the
tfime fo onset of ST-segment fepression (P<.035) and a

. 19% jncrease in exercise capadity (£=05) during tréad-

miil testing. Also, SC3 reducdd the number of anginal
attacks and use of nircogtyceon by 41t and 48% (P<.05,
respectively.
I the Blectmical Stinnotationy Yersas Cortmary ATETY
Bypass Surgery in Severs Angipa Pectoris (ESBY) trial,
104 patients with chronie anging wio were considered to
have only synipiomatic benefit from corgnary actery by-
pass surgety were randomized tp BC5 or coronary arery
bypass surgery.” Spinal cord stifnulation was as effective
28 bypass sutgery for improving poginal syinpronts (4 +s §
episodes per week, reshectively ¥ and was associsted with
fess provedure-related mortality [2% vs 14%; P<.05) and
atwoke (4% va L% PLAOS,
D Pede et al™ recently puhlished the results of a regisery
of patients who ke (gulerg one SC5, Treammert with 88
restlted in an improvement in the)Canadian Cardiovescular
Society angina ¢lass of 1 ¢lass or higher in §0% of patients
and 2 classes or higher in 42% of patients. The main
adverse reactions to 3C3 age the rjgk of epidural hematoma
gl infection. ectyering i about 1% of padentz. Lo addi-
tion, SC5 may interfare with the) function of pacemakers
and bmplendable detibilisoss,
Although results of the initial firiais appear pramising,
these (rigls nad 4 smal] numiner ofjpatients, and none had g
shamzgontrolted arm to prevent a placebo effect. The
American Heart Associstion curfently considers SC3 a
pussible treatment of refractory #ging, 1t has a class [k
indication (uscfulnessiafficacy is |pas well gstablishad) *

TRANSMYOCARDIAL REVAFCULARIZATIO
The concept of topecardial rvevascdiarization began i 1956
when Civldman et ai* proposed that the formation of srifi-
clal condulls o fihe subendocardigm would tmprove oxy-
gen delivery o myoeytes. Initially, veedles were used. In
1986, Okada ct al*' became the firs| to use laser technology
to generate myovardial channels} Currently, 2 types of
lasers are used—searbon dioxide ed holminm:¥AG, The
carhan digxides swetem ransmite the lazer trough 2 serles
of mirrors and lenses, whereas thefholmium: Y AG sysem
wes an opgieal fiper, Tn transmyooprdial revascularizaion
{TMEY, a left thoracotmny is per ed, and the laser is
pansmined directly into the mvocaliom. 174 carbon digx-
ide lager ts ysed, a single pulse is Pelivered 1o generate g
chanpel. 1f a Moladum: ¥ AG systen] ig used, several pulses
are nesded to form a single channet, With either system, a
total of 25 to 40 conduijts are farmefl.
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TABLE 5. Summary of Trlals of TMR |n Patlents With Refrsctary Angha?

THERATIES POR REFRACTORY ANGINA

Poroontage wu::h degrease
N, of a2 C'C5 apgioe classiy {5} TME.

ITpEReTh T

SRS Gme Survival

— b i
Reference paticnis Luser TMR  Comiml  Pualue TMR O Conten Foafoa s conegl in perfusion
Allen e al™ 23 Helmiwn Y AG T8 iz < 0| +5  +39 MEY <013 W5 Mo
Fruzier eral® 192 Carben dickide T 13 .MM MA M M3 L
Sehedield ot al® LER Carhost dioxjde 25 4 <M1 HA WA '] o
Kkl T mL 142 Talralamy 05 4%, 14 < +HE —£4 <5 N2 ™o
Adlbarge gL al 1K Carbon diaxide 3 1 <01 ME s W5 MHA
Tones gt al® bl Helmium: ¥ AG MA Ma 119 -85 =, WA Mo

(05 = Cenndipn Cazdjovascular Soeisty; MAT = metabalic sguivalel; XA = pol ovailable: NS = 1ot siatistically

iy far iz Lion,

Adapied from b dee Coi Cardiod. 2000854173178, with permisston fom the A mericrn Collede of Cardinlogy Foun

Several stydies have jovestigated the yze of TMME for
refiactoly anging, [n the |argest trial, Allen et a1 random-
ized 275 patients with class [V refragtory angina o TMR
with a holmiit: ¥ AG laser plus continwed medical therapy
ar medical thetapy alone, Ar 12 months, the TR group
had & greater percentage of patients with a decrease of 2 or
more anging clagies (Y64 vi 32%,; F200|) and a greater
amount of cxertiohal tolerance on seds testing (5.0 vs 3.9
metabolic equivalents; P<.03). There was no improvement
in mortality or perfusion. The second largest mwial was
conducted by Frazjer et al® who randomized 192 patients
weith class JTTor TV refractory anging 10 TMRE with 8 ¢arbon
dioxile laser plus medical therapy or medical therapy
alone. At 12 months, the TMER group had a greater percent-
age of patients With a decrease of 2 or More angina ¢lasses
{7284 e 3% P00 Unlike patiénts in the study by
Allen et ol TMR-treated patients did not heve an im-
provement in exerlienal wlerance despite an improvemend
in perfusion, These 2 trials along with 4 gther investiga-
tions of TME are summarized in Table 39597 In penerdl,
18R has been shown to improve angingl symproms and
exertiona! taleFance bat does not seem 1o improve mortality
or myocardial perfusion,

Kegistry data fram the Society of Thoragic Surgeons
involving 3717 patients who underwént THMER showed an
increase in the nymber of annnal TMR procedures per-
Farmed botweet [99% and 2000 (5% in the first half of
1998 and 572 in ehe last half of 20013 Interestingly,
&7%; of these procedures were for TMR plus bypass sur-
gery, an off-label uge for TR, The perioperative mortal-
ity Tate in fhe registry was 6.4%: this 1s higher than the
rafe frent clinical stdies of TME, which ranges from
1.0% b 3.3%. The mortality rate was highee in older
patients, diabelic patients, and patients with a recent scute
coronaty syndrome Despite e trends reported in this
registry, the use of TMR has decreaged in recent years
meceise 0f the avallablity of ofher reatmenls such 8§
EECP.

Mmoo Ol MProc,
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igniticant; TMR = tansmyacardinl

Blicn.

 The actual mechanism by yhich TMR imptoves anginal
sympeoms is unknown, T wasloriginally believed to be due
to impreved myosardial perfupion through open channels.*
However, subsequent studies have shown that the chanmels
fill wirh necrotie debris and §lose shortly afeer the proce-
dure. " Other proposed mechanisms have insluded angio-
genesis through the release offgrawth factors and denerva-
tinn of pain fibers by the [aser.’™™ A placebo effect is
certainly possihle and is perhgps the tost plausible theory
given the lack of randomized Jrials with & sham-controlied
ang. Although use of TMR for chtonic anging has de-
creased, the American Heartt Associarion considers it 2
class Na indication (weight of pvidence favors efficacy) fur
the treatment of hronic anging.*

Pzrevranzous Myocaroml R
Peroutangous myocardial revageulerizavion (PR is based
on ithe same congepr as ThR|except thar it is performed
percutanecusly, A guiding catheter is placed into the left
wventricle via a femoral apprgach, and 2 holmiunt YAG
lager fiber is advanced through the catheter into the en-
docardium. Several pulses are then delivered to generate &
channel. Clinieal wials of FME ste swmmarized in Table
4% Uniike studies of TME jseveral of these investiga-
tions used sham:controlled arms. In the Direct Myocardial
Revascularization In Regenefation of Endomyorardial
Channels Trial {THRECT ). Leoh™ randomized 298 patients
with refractory &ngina o PMY or a sham procedure. He
found no significant difference in anginal symptoms ot
exertional tolerance at follow-gp, Stone et al* found simi-
lar resules in chefr study of 141 patients with refractory
angina who were randomized i PAME or a shem procedure,
The anly sham-conrrolled rial g show alinical benefit was
the one by Salem et 21™ involving 82 patients. Ar follow-
up, mote patients in the PME ghoup bad a decrease of 2 or
more anginal ¢lasses than did fhe sham-controlled group
[41% va 13%; £=006), Therefére, based on the results of
the sham-conerolled wials, FMR s not an effactive therapy
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TABLE A. Sumttinry of Tral of PMR for Rafractory Angina*

Impravement it

Percentags with dﬂ:reass. _exercise Lime
i y ! iEpg 1
MNa.el Ll cra fmgm il e (53 E
Reterence Patients PME  Cootol P vglue FMR  Conmal P u[:lu-:

Lon'# 19 ME ME [ &
Cresterle et 817 | N L0z +HY +13 A
Fhone el b 147 i TS NE
Galery et a)'t+ el a5 4 Ha [

AU = Canadiin Cardaovasculnr Sueisty: NA =nop uvailahle: N5 = ng slatisticafly signifs
PXR, = perguaneous myecardial revaseylaniziiisl,

t5lsom-conepelled traal

Adapied Ceom At Colf Cardiof. 2005:41: 173-178, with permissivn Mreng he Aneticin Colleye

of Candislozy Fandation.

for chranbe angion, U o wakoown why TMMR 9 effemive
and PMR i not, but the placebo effect in the surgical TMR
triahs may be he reson. Petewimneons myotardisl revascu-
Larization has fiot been approved by the FDA for the ¢reat-
e of ¢lirome pefractory anglna.

GERE THERAPY

The vse of gene therapy 1o tnduce the formation of
collaterals via angiogenesis was first pionzered by Taner et
2l ¥ The concedt of sene therapy centerg atound 3 factors:
the gene larget to ke defivered, the vector used to package
the gene farget, and the mode of delivery o the site of
activn. The 2 main gene factors cutrently being investi-
gated are VECIF and hasic fibroblast growth factor (FOF
These gene targets have been packaged in either a-plagmid
or dn adenoving for delivery to the target organ by sutgical
ar pereutaneous methods.

Sevesal phase 1 ¢linical tials of gene therapy bave heen
conduscted in padents with refractory anging and have shown
rproverient i exgreise tolerance. anginal syimgtoms, and
myncardial petfusion ! Tw trals have had a placeho-
comtrelled amm. The Angiogenic Gene Tharapy (AGEMTS
triad invelved 74 patients with class [T or ][ angina who were
randomized to divect irgection of adentyine conitining ba-
siv FOF or placebo, ™ After 12 weeks, patignts in the active
wennvent Wnn bad & 0% inrease in cxereite durwtien on
treadrsl] testing, Altkongh 2 paticnts in the active freatment
AT EATATETLEND TrARSieTA e vATIONS i ver euzyToe Jevels,
o major adverse reactinns occurred. In the follow-up pla-
celn-vorirolled, deoble-mind minl, ACGENT-2, 52 patients
with refraclony angina were randomizéd o an inkracoronany
imfection of 10 adenoviral parficles containilg 8 gene
encoding FGF (AQSFGF-4) or placebe® At § wesks, the
AJIFGE -4 injeetion reguited n a significant redugtion in the
iscleemic defect size, determined by adehosine single-photon
emtission computed tomography (4.2% absolure reduction;
P 0017, a0 placebo-tregted patients had o improvement

{P=.32% However, the change in reversible perfusion défeet -

1284 Mo O Prag. v Ogreber 20 TR0 2840288 1 wwea mgpe.aduiProceedings

size Derween AdIFUE-4 and plheebo was not significant
{4.2% w5 1.A%; P= 143, The Vagcular Cndothalial Growth
Faclor in 1s¢hemia for Vascusar
randoynized §78 patients with refpactory anging to placeba,
Jow-dose VEGF. or high-dose WEGFY Afier 120 days.
prrients recziviyy b dose VEGF had a significant inw
provement in anging class and a tretd foward iMprovement
in exercise dutation and frequency of anginal symptoms,
Ar this time, gene therapy agpears b be 3 promising
therapy for refractory angina, bup it is still considered ex-
perimental, Limitations include pector-associated foxici-
tits and imninune regponse to vegrors. Larger randomized

_ trizly are needed to determine flong-term efficacy and

strategy to induce angiogenesis, nd phase 1 and 2 clinical

satery.Divect injection of pmg;.itur cells is a possible
trials are currently undar way.

CONCLUSIPN

Befractory angioa iz o diffieult $linical comdition thet is
growing in prevalence. Current tregtinent options for refrac-
tory enaina can be Classified e 3 proups: phirmiacological,
nonpharmacclogical noninvasive, fand invasive. Although
mene of theae thernpies have been Shown 10 IMprove monel-
ity, some improve symptoms and agality of Tife. At this time,
L-atgimne, estosterone, estrogen, PECE, TEWS, BC8, and
TME are the only treannents that pre FOA approved. Cur-
rently, EETP 1s fhe most widely usgd therafry and 15 the only
FDA-approved treatient for refrackory angina that has been
supperied by sham-controlled datp. Trials with 3C5 are
currenily in progress and will bopefilly result in an increase
i clinical use for refractory angig. Use of TMR has de-
creased because of 5 invasiventss] and results may be due
to 4 plagebo effiect, The pharmacoldgical agents ranplazine,
ivabradine, and nicorapdil appear $ffective, but additional
phase 1 trials need to be condaetedibetons they can reveive
DA approval: Finglly, gene therapk appents proniising but
jgcnrtently considered experimental.
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DROGAS ANTIARRITMICAS
INTRODUCCION

LLos recientes progresos en (05 conocimientos, a nivel celular ¥ molecular, en la
elactrofisiologia de las celulas cardiacas normales y patolégicas, permitieron
conocer la estructura y la funcién. de-los canales ionicgs, que son [os
rasponsables de la actividad eléctrma Y. eb sutlo de accidh de las drogas
antiarritmicas. PR

El mecanisme de accién de uﬂﬂ;dmgé %*n@rrrfmiﬁa esta relacionado a sus
efectos sobre la generacidn del impulsoién los diferentes|tipos de céluias
cardiacas, determinade a su vez, por el funcionamiento y los rangos de
apertura y cierre de los canales idnicos (1). Se analizan aspectos de la
electrofisiologia celuiar en relacién con los efectos de tas droghs antiarritmicas.

Potencial de membrana y potencial de accién: el potenci
membrana en las células marcapasos {nddule sinusal) dispinuye en forma
gradual, a diferencia de las células miocardicas {auriculares y ventriculares)
que tienen un potencial de reposo estable entre -70 y -80 mV! El valor negativo
del potencial de reposo refleja el efecto dominante de un eflujg estable de iones
potasio transportados por una corriente {(IK1) a traves de un ganal dencminado
‘rectificador interno”. Las células marcapasos {nédulo sifusal y Purkinie)
carecen de una IK1 significativa y muestran un potencial marcapasos que las
despolariza gradualmente . hasta desencadenar el potencial degjacecidn (figura 1). -

El potencial de accion pmvﬂca -cambios. p:::-sﬂwos en el potengial de membrana
(despalarizacidn) por la aperiura de. canales idnicos selectivop que permiten la
entrada de iones de sodio y calcio. La velocldad da despolarizacion durante el
ascanso dal potencial de accidn (fase’ Er}_j in jas células miocardicas o de
Purkinje es mas rapida gue enyas, <olilas "'u’tométlcas dgl nddulo sinusal,
debido a que predomina la cbrrighte trar{sbertada por {os danales de sodio,
mientras gue en las células marcapasos predomina la corripnte vehiculizada
por canales de calgio, :

Después del pico del potencial de accidn (overshoot), el potencial de
membrana as restaurado a sus valores negativos a fravéd de un proceso
denominado repolarizacion. Los canales responsables de la despolarizacion se
cierran y los canales de |la repolarizacién {predominandd los canales de
potasio) se abren. La fase 1 o repolarizacion precoz, es rapids y fugaz. La fase
2, plateau, es mdas evidente en células miocéardicas o de Purkinje. La fase 3,
repolarizacién tardia, completa la recuperacion del potencig! de membrana.
Finalmente, |a fase 4 o periodo post repolarizacién, es establejen las células de
migcardio comun y tiene despolarizacion diastdlica espontanea en las celulas
MArCapasos. . o —
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Figura 1: Se mussiran las corientes de entrads {despolarizanies) y las de salida
{repolarizantes), &t una célula auromatica del nddule sinusal {izauisrdal ¥ en una flbra de
Purkinja (derecha) con su automatismo deprimido.,

Canales i¢nicos: |a generacidn del potencial de accion depende de la accién
combinada de diferentes canales iénicos unidos a la membrana celular.
Simulténeamente, bombas protéicas con consumo de ATP infercambian Na/K y
Ca para sostener los gradientes fransmembrana, En forma sjmpla, los canales
iénices pueden definirse como proteinas que contienen un!sensor de voitaje
acoplado a un poro a través del cual fluyen los iones. El porgjincorpora un filtro
selective que determina que ién pasa cuando el poro se abre

La célula en reposo estd cerca del potencial de equilibric del potasio (cercanc a
-90 mV), el proceso de despolarizacién tiende a:llevaria hagia el potencial de
equilibrio del sodio y caleio y la repolanzamﬁn Ia aaerca otrh vez, al potencial
de equilibrio del potasio. - i

Los canales responden a cambios del voltaje de la mdmbrana y tienen
compuertas en las que el voltaje regula la magnitud y el tiempo de su apertura.
El canal iénico ne permite el paso de corriente {iones) hastd que se aplica un
estimulg despolarizante, En reposo, el canal se considera cgrrado. Cuando se
aplica un estimulo despolarizante, &l cambio del potencialjde membrana es
detectado por el senseor y el cana! se abre para permitir el flgjo de corriente. El
cambio de estado del canal de cerrado a abierto se denominf "activacién®. La
probabilidad que un canal se mueva de cerrado a abierio depende de la
magnitud del cambio de voltaje (la activacion es voltaje dependiente) (2) .
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Alguneos canales solo muestran dapendencia del voltaje para 1k activacion, pero
en otros un segundo process influye en el flujo de corriente. Si el estimulo
despolarizante se rmantiens, peurre un segundo cambio en ef canal, una pare
de la proteina se mueve y ocluye el poro, de modo que aunfjue el canal esta
abigrio conduce pobremente los iones. Este proceso yoltaje y tiempo
dependiente se denominsa ‘inactivacién” . Las propiedpdes del canal:
activacion, inactivacién, sensibilidad al voltaje y selectividad ipnica se estudian
experimentalmente con técnicas de clamipet de voltaje (2.

Resumiendo: 1) Una variedad de canales idnicos generfin las corrientes
despolarizantes y repolarizantes responsables del potencial He aceidn., 2) los
canales ionicos con difarentes funciones $obre los que agtuan las drogas
antiarritmicas son la base para la clasificacién del efectd de estas, 3} fa
dependencia de! estado del canal con .el voitaje, ica, al menos
tegricamente, que la droga puede unirse a canales en repose (Cerrades),
aclivados {abiertos) o inactivados.

Las drogas que se unen a canales shiertos o inactivadols pueden eiercer
efectos que varian con la frecuencia de estimulacion o la frequencia cardfaca y
como tales muestran “dependencia de! uso”. Una droga ideal] blogueante de un
canal, deberia tener dependencia del uso mostrando mayor gccidn inhibitoria a
frecuencias mas rapidas. Las drogas gue se unen a canaleg cerrados pueden
gjercer acciones "independientes de| uso” ¢ ‘inversidn de |4 dependencia de
uso”, separandose de su unién durante la activacién delf canal mostrande
mayor accion inhibitoria a frecuencias mas lentas y menor a frecuencias
rapidas. ST

Los canales i6nicos como sltics de.accidn:e’las drogas lantiarritmicas

En los canales comprometidos an la actividad automatica (pélulas del nédul?)(/

aportan 1a despolarizacién que precede a la fase 0. Las droghs que disminuyen
estas corrientes deberian disminuir la frecuencia cardiacaty tener un efecto
cronotrépico negativo (3). El mibefradil es un blogueante dejla 1CaT que relaja
la vasculatura coronaria y disminuye |a frecuencia cardiaca es asl, un agente
bradicardizante potencial {4). Este compuesto fue retiradd de la venta por
detectarse inferacciones clinicas peligrosas.

sinusal), la corriente de calgio tipo T (}CaT) y la corriente rl;pemnlarizante (I

Los canales comprometidos en la despolarizacion, canales ge sodio {INa) y de
calcio tipo L (ICal) son importantes sitios de accioh de las drogas
antiarritmicas,

La ICal es la corriente dominante en la despolarizacion e 1as celulas del
nédulo sinusal y del nédulo AV. Esta dependencia de la corjducién nodal de |a
corriente |Cal. hace a las drogas blogueadoras det canal He calcio, como el
verapamilo y el diltiazemn, Utiles gn:e) tratamiento dd las taguicardias
supraveniriculares (5], £n las {aquicardias SV paroxigticas, cuande la
conducion en el nddulo AV forma paite del cireuity de reentrpda, el bloqueo del
ia |Cal puede interrumpir la taquigqrﬁia.ygggfpni( las recurrencias. Pueden ser
efectivos también para disminuif' [a-frecuengip.én la fibrilacioh auricular (6).




Les estudios experimeptales y clinicos preliminares, mgstraron que las
propiedades elactrofarmacoldgicas de la dronedarona y de |§ amiodarona son
similares (250, La ingidencia de TdeF provocadas por la drega son muy bajas.

Las propiedades de la dronaderona modificando los intarvalps QT y QTc vy la
frecuencia cardiaca son importantes para el desempeho dil farmaco como
antifiorilatorio a nivel auricular  y ventricular. La dronaderbna aumenta los
intervalos QT y QTe en funcidn de la dosis {1200 a 3200 mg/dia}. Un ensayo
clinico que usé dronaderona a B00 mg/dia {dosis que prolongs de manera poco
significativa el QT y QTc¢) es superior al placebo para mantener el ritmo sinusal
después de la reversidon de la aniacmn auricular. Su efigacia clinica esta
siendo evaluada.

DROGAS ANTIARRITMICAS GLA"SE"W "
BLOQUEANTES del CANAL de CALCIO

Los efectos electrofisiolégicos de'los bloguegntes del canallde calcio usados
para controlar las arritmias cardiacas se parece a los de los peta-blogueantes,
especialmente por sug acciones sobre el nodo AV. Eslas acciones son
responsables de la mayoria de los efectos de esta clase de dfogas en e control
de |as taquiariitmias supraventriculares {251,352},

El grupo mas numeroso de blogueantes del canal de calcio, Ips dihidropiridinas,
no modulan el nodo AV, ni ejercen efectos especificos sobrp la refractariedad
en las auriculas o los ventriculos. Tienen escasc ¢ ningun efgcto para terminar
al aleteo vy fibrilagion auricular 0 en controfar fas formas comunes de taquicardia
ventricular,

Solo unos pocos de |os antagonistas del caicio sintetizadgs y desarrollados,
{verapamil y diltiazem) tienen efectos antiarritmicos especificos y directos; las
acciones antiarritmicas fueron primero descr!tas para el verapamil.

Estas drogas son poderosos antisquémicos y algunog de sus efectos
antiarritmicos pueden deberse & la correccion del disbalagce entre aporte ¥
demanda de oxigenc en pacienies con enfermedad coronana. Sin embargo, a
pesar de sus acciones antiisquémicas, su |mpactu sobre la rhortalidad después
del infarto agudo de mlocardio o8 incierta; y £en algunoa pacientes puede ser
perjudicial {253).

Una mejor compransién de los efectos electrofarmagofdgicos de fos
antagonistas del caicio siguieron al conocimienio de las corrientes
depolarizantes de entrada en las membranas celulares de dfferentes érganos y
tejidos. Estas corrientes reguladas por e! voltaje, ayjudan a controlar
importantes funciones fisiolégicas, en la contraccion de las fibras musculares y
la secracion de hormonas.

Se identificaran seis clases de canales de calcio, pero sclojdos €e hallaron en
el sistema cardiovascular, los canales de calcio tipo L y tipo [T (254}
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Los canales calcio tipo L se encuentran en células de misculo esguelético,
cardiaco y liso; estan relacionados con la actividad elegtromecanica de!
musculo cardiaco y vascular normal. .

Los canales tipo T no se encuentran en cantidad significativp en los miocitos
ventriculares; sus concentractiongs mds. altas en el corazpn estdn en las
células marcapasos v en las de Purkinje. Ro estan sometidosia la estimulacion
beta adrenérgica. Asi, el influjo de calcio por los canales tipo T es de poca
imporiancia para la contractilidad miocardica perc es critico gn la formacion y
conducion del impulso (255),

La importancia farmacolégica del bioquen del canal tipol T radica en la
capacidad de influenciar las mismas funciones que los cgnales tipo L sin
producir efectos inotropicos negativos en {os ventriculos.

El conocimianto de las propiedades del canal lento en el mlsculo cardiaco
permite explicar los efectos electrofisioldgicos y antiafritmicos de  los
antagonistas del calcio. La inhibicion selectiva de la actividad del canai lento
aumenta la refractariedad dependiente del tiempo en las fibras de respuesta
lenta en el corazdn,

Arritmogénesis y Actividad del Canal Lento: Los estudigs experimentales
mostraron el rol del canal lento en la génesis del automatismo gatillado (256}
en la forma de post potenciales precoces (PPP) y post pptenciales tardios
{PPT}. Los PPP pueden ser gatillados -por el flyjo transmembrana de caicio
durapte la repolarizacidn cardiaca pralnngaﬂa especialmente por el uso de
blogueantes de los canales de potasio. 'En Tiertas condicignes, pueden ser
responsacles de ias TdeP (257). Algunos casos de TdeP clnicas se deben a

un aumente de ia corriente de calcio a traves del canal lento.

arritmias inducidas por digital, Esta .forma de automatisme gatllade puede
debarse a intervenciones que elevan el nivel de calcio intraceliular mas alla de
un valor ¢ritico como puede ser una concentracion extracelylar de calcio alta,
frecuencias de estimulacién rapidas, digital y catecolaminas (E58).

Los datos experimentales sugieren que los PPT son mfdiadores de las

El rol del canal lento en la génesis de arfitmias clinicas es muy importante en
las taquicardias supraventriculares paroxisticas reentrantes, que utllizan los
nodos AV y SA (259). La eficacia clinica de la adenosinai y el ATP en las
mismas condiciones apoya el rol fundamental de los receptores purinergicos en
la modulacién de la conducion y refractariedad en el nodo AV (260).

Electrofarmacologia del Canal Lento: La conducién del ngdo AV normal es
dependiente del canal lento y los antagonistas célcicos blogyean la conducién
en un modo dependiente de la concentracidn o de la dosis. Por ofra parte, no
tienen efectos significativos sobre los periodos’ refractprios de celulas
auriculares, ventriculares ¢ de HLs—F’urkané n‘i sobre la velocidad de conducion.

Disminuyen la depolarizaclén en la fase 4 en las células de Igs nodos SA y AV,
con enlentecimiento de la velocidad de conducién en estas Zonas. Los efectos

51

\u,o% ;{ﬂ‘;—)
A



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIRECCION DE NUEVAS CREACIONES

2020

Bogota, D.C.,

Abogada

JULIO CESAR RAMIREZ PINA

{Apoderada)

ASUNTO Radicacién 06127373
Tramite 002
Evento 001
Actuacian .
Oficio !ﬂ»ﬁqﬁﬁ iy
Faofiose =~ 025

Patente de Invencién

Via Nacional

Via PCT (fase nacional) D Cap:l - D

No. Sol. Internacional No aplica

Fecha de Presentacion infemacional  No aplica

Como resultado del examen de fondo, realizado con fundam

Patente de Modelo de Utiidad [ ]

Cap. !l

L]

nto en | articulo 45 de

o/ N

la Decision 486 de la Comisién de ia Comunidad Andina, se(le camurica:

1. Documentos estudiados:

1.1. Descripgidn: (Folios: 27 a 34) como se
1.2. Reivindicacipnes: 1 a 12 {Folios:

radicd iniciaimente.

35 y 34) como se radico

inicialmenite. Modificadas: 1 a 10 {folios: 147 y 148).

1.3. Prioridad: 21/12/2005 FR 05.13008,

2. Anallsis de la Prioridad:

La prioridad de la presente solicitud corrésponde al objeto rkeivindicacln.

3. Objeto de la Invencion:

La presente solicitud se titula: "Nuevas composicidn de un
ginusal If y de un inhibidor calcico y las composiciones
contienen” (Ver folio. 146},

nhibidor de la corriente
farmac&uiicas que ic

El objeto de |la presente solicitud se refiere a una nueva aspciacién de un inhibidor
selectivo ¥ especifica de la corriente sinusal If, que es la iMabradina, asi como sus
hidratos, formas cristalinas vy sales de adicién de un adido farmacéuticamente

aceptahle, y de un inhibidor caicico y mas particularments
clase de dihidropiridinas. €stos inhibidares ¢alcicos en
presente solicitud son: amledipine, nifediping, felodipine

n inhibigor célcico de la
a asociacién segun la

y sus hidratos, formas

cristalinas y sales de adicidn de un acido o de una bpse farraceéuticamente

aceptable y mas particularmente el besilato o el maleato.

RN



Segun la descripcion, los inhibidores selectivos y especificos dejla cotviente sinusal If
y mas particularmente ivabradina, tienen propiedades cronptropicas negativas
{reduccitn de 13 frecuancia cardiaca), que hacen a estos conpuestos dtiles en el
tratamiento o prevencién de diferentes sitiadiones clinicas de isquemia miocardica
tales como la angina de pecho, ¢! infarto de miocardio v lositrastornos del ritmo
asociados, asi como las diferentes patologias gque implican trastomos del ritmo,
especiaimente supra-ventricularas y en la insuficiencia cardia

Las inkibidares calcicos son moléculas que tienen como propiedad esencial blogusar
la permeabilidad al calcio de ciertos canales de la membrana cdlular. Ellos impiden la
abertura de los poras de los canales dependientes del voliaje} Se oponene asiala
penetracidn del calcio en 1as fibras muscularss lisas de los vasgs, Disminuyen la tasa
de caicio libre intracelular, 1o que tiene como consecuencia neducir & toho de los
muysculos lisos de los vasos periféricos y coronarios.

Asl, estos compuestes, particularmente los gue pertenecen a la clase de las
dihidropiridinas estan especiaimente indicados en o} tratamibnto de Ja nagina de

pecho porque disminuyen el retorno venoso aliviando asi el
izquierdo y disminuyen el consumo migcardico de oxigeno
parte mejoran el flujo sanguineo coronario gracias a su accidn
de ias arterias epicdrdicas mayores. Los efactos indeseables

rabajo del ventrigulo
r una parte y por nira
asodilatadora al nivel
g estos compusestos

son taquicardias, palpitaciones,, cefaiegs e::!emas de los; miembros inferiores
dependientes de (as dosis. A

En el capitulo reivindicatorio se reciama 10 siguiente:

Reivindicaciones 1 a 7 {folic; 147} Composicidn famacéutiqa comprendida en un
inhibidor selectivo y especifico de la corriente sinusal If, yide un inhibidor de la
vabradina,... & uno de sus hidratos, formas cristaiinas o salegde adician de un &cide
farmacéuticamente aceptable y un inhibidor calgico.,

Reivindicacionas 8 y 9 (folio. 148). Composiciones farmacguticas que contienen
como principio activo un inhibidor selectivo y especiico de I3 corriente sinusal if en
asociacion con un inhibider de Ivabradina,... 0 uno de gus hidratos o formas
cristalinas, solog o en combinacidn con une o varios agidbs farmaceuticamente
aceptables y un inhibidor de calcio, de acusrdo con las reivindicaciones 1a7, soles o
en combinacion con uno 0 varios excipientas farmacéuticamente aceptabiss.

Reivindicacion 10 (folio: 148): Las composiciones farmacéuticas de acuerdo con ias
reivindicaciones 1 a 9, usadas para |la fabncacién de un medicamento para el
tratamiento de la angina de pechc '

.'-..:_ _, . _'L
ISl

permitan beneficiarse de los efectos positivos de los inhibidores calcicos

El problema planteado en esta soficitud es la neaesmad de nEeuc:-s tratamientos que
aumentando su margen de seguridad, especialmente cardipvascular,

La solucién propuesta por la presente salicitud consiste eh una asaciacion de un
inhibigdor selectivo v especifico de la corriente sinusal If y dé un inhibidor calcico.

El objeto de la sclicitud definido anteriormente se clasificd en la IPC AG1K 31/55;
A51P g/08,

4. Da la solicitud de Patente
4.1. Rescripcion (articulo 28 D. 486)
De acuerdo con 1o revelade en la descripcién, el titulo mddificado de la presante

solicitud debe mencionar los componentes especificos dg la composician que se
desea proteger. Ademas, se debe aclarar s se trata de unp compasicion dentro de




otra composicion y analizar si ello se encuentra sustentado denfro de la descripeion,
para o cual requetiria una nueva modificacidn- al titulo de la sdlicitud.

4.2 Rewvindigaciongs (artfcule 30 D 4886)

De acuerdo con 1o revelado en el capitule reivindicatorio modificedo, continda siendo
poco conciso por cuanto se refiere a las actividades de 10 farmicos gue estarfan en
la composicién farmacéutica. Por otra parte, se debe aclarar el férmina “inhibidor de
ia Ivabrading™.

Las reivindicaciones 8 y 9 {folic: 148} no son claras puesto que
farmacéuticas que contienen comao principic activo un inhibidor kelectivo vy especifice
de la corriente sinusal If en asocciagion ¢on un inhibidor dg Ivabradina™ no se
comprende a cudl inhibidor especifico de la comiente sinksal If se refiere la
reivindicacion, ni qué se quiere decir con “inhikidor de [vabradiha®. Tener en cuenta
que el farmaco Ivabradina es un inhibidor de la corriente sinugal. Ademas, se dice
gue esta asociacion o los farmacos en cueshibn van solos o en fombinacidn con uno
o varios acidos (no se especifica el numero ni cuélas) o con und o varios excipientes
(tampoco se especifica el ndmero ni cules) y no se espeacificg que los farmacos se
encuentren en un mismo sistema de enttega (SENF). Defla leciura de estas
reivindicaciones se puede apreciar que se trata de dos g mas formulaciones
asociadas o combinadas para su posterior administracién ¢ un pacients, Favor
aclarar.

ice: “composiciones

5. Analisis de la{s) Oposicidn{es): [articido 43 D. 485)
N s& presentaron opasiciones al :::bjétc reivindicado.

&, Determinacion del Estado de la Técnica:

La fecha gue se ha tenido en cuenta para determinar €l Estaflo de la Técnica es:
Fecha de presentacidn de la solicitud prioritaria 21-12-20095.

Teniendo en cuenta la fecha 'indicédg,_ s& buscaron documentos del estado de la
técnica relacionadoes, con fecha de publicacion anterior a esti,

Se encontrd como anterioridades que puaden afemar la pateftabilidad del objeto de
fa presente solicitud: S,

) R

f Fecha de
1]
N Documento Titufo Publicacién
. lvabrading in chinical practice: Banefits of I{f
02 | Articulo 2 [ Long tarm safety and antianginal efficacy o 2004

the if current inhibitor ivabradina®

Use of cilobrading or the phamaceutically
D3| EP 1362580 acceptable salts thereof for the treatment of

19 de noviembre

prevention of heart faifure de 2003
! . Current and future treatment stratagles far
D4 Articulo 3 refractory angina® Octubre de 2004

, 05 Articuio 4 Actudlizacian en farmacos antismitmices’ 2004

1 TARDIF J-C; "wabradin® in clinical practics: Banefits of 1 mhibitlen™, Eurepean Heart Jqumal, Supplemant, val, 7, Mo, H,
pp H29.H32. Refs; 26 ISSN; 1520-765%, Coden: EH.JSFT, 2005.
2 Luper-Bescts | Filipova § Marios R, on henall of the study Invastigators. Lung—'larm sqfety and antlanginal efficacy of
the If cLrrent inhibitior ivalradine In patiens wilh chroni; stable angma A, une-year randorfised, doubla-blind, mullicentre
trigl [resumen]. Egr Heart J, 2004.25,876.

- I'.' ' '-

SYANG, E, BARSHNESS 5, GERSH B.. CHANDRASEKARAN ¥, LERMAN A, "Current sfid fufure freaiment sfirategies far
rafractory anging”. Mayo Clin Pro. Oet 2004 TO0); 12854-1292,

4 CACHARROM, J., ALDARIZ, A *Aclualizacion en fAmases antianfimlcas®, 2004



7. Analisis de patentabilidad (articulo 14 D486)
7.1. Novedad (arficuio 16 D456)

Comparando elemento por elemento el objeio de esta solicitud con lo mencionado
en las antericridades, tenemos que:

La presente Solicitud de Patente Colombiana No, 08127373, 4e refiere a;

Composiciones farmaceuticas que contienen como principig activo un inhibidor
selactivo v especifico de la corriente sinusal If en asociacioni con un inhibidor de
ivabrading,... o uno de sus hidratos o formas cristalinas, solos ¢ en combinacidn coh
uno o varios acidos farmacéuticamente aceptables y un infibidor de caicio, de
acuerdo con las reivindicaciones 1 a 7, sclos o en combinacion con ung ¢ varos
excipientes farmaceéuticamente aceptables.

' ' ,ﬁ..li,,y;{?iﬂﬁ-

: composiciones de
s un bloqueador de
itiacos s40s o en

La anterioridad. Articuloe 1 {folies. 141 & 144), se relaci
twvahradina ¥ menciona ademas composiciones de amlodina
calgio). Adicicnaimente divulga @ administracion de estos
combinacion a pacientes con angina de pecho.

La anteroridad. Articulo 2 {folio: 145), trata sobre: un estudio realizado a pacientes
con angina en donde se administran composiciones de ivabradina y de amlodipina
solas o en combinacién.

El elemento caracteristico de las composiciones reivindicadas, ya era conocido en
articulo 1 y articula 2; por la cual las composiciones de las reivindicaciones 8 y 9 no
nueden considerarsg nuevas,

7.2, Nivel inventivo {arffculo 18 D486)

La presente Solicitud de Patente reivindica lo siguiente: Composicion farmacautica
comprendida en un inhibidor selective y especifico de la corrente sinusal if, y de un
inhibidor de la Ivabradina,... 0 uno de sus hidratos, formag cristalinas o sales de
adicién de un acido farmacéuticamente aceptable y un inhi

El Articulo 1 {folics: 141 a 144) ensena un estumn clinico kon ivabradina para el
tratamiento de la angina en dende,se compagn los efectos dp éste fArmaco con otro
tipn de fAarmacos perenecientes 4 (as siguientes clases lerapquticas: B-blogueadores
y blogueadores de calcio; ademas, menciona la terapia de cgmbinacion anti-anginal
en donde se encontrd evidencia importante que la terapia de combinacion es mas
efectiva que la moncterapia {ver folio: 143), Alli se revela qug la eficacia y seguridad
de 'a terapia de combinacién de ivabradina en 386 pacienfes con angina estable
tratades con nifraics ¢ bicgueadores de calcic, Se conclive que el nimero de
atagues por angina se redujo significativamente por la adicién de ivabradina.

E! Articulo 2 (folio: 145) destaca el estudio de Lopez-Bascdsgjet al, con 386 pacientes
con angina estable que recibian amladipina o nitratos, a log que se afiadid, a doble
ciego, ivabradina o placebo, £n un seguimiantc de 12 meseg se redujo la frecuenctia
cardiaca (FC) entre 10-12 ipm a dosis de 5 ¥y 7,5 mg de ivabladina y se observd una
disminucidn significativa de los episodios de anglna respecto a la situacion basaten
los pacientes que reciblan ivabradina.

La ivahradina, inhibidor selectivo de la carrr'ente ibnica de l¢s canales |, prolonga el
tiempo de despolarizacion espontanea diastdlica de las cdlulas del nodo sinusal y
cansigue una reduccién de la FC en reposa y en esfuerfo similar a ia de (os B-
blogueadores. En tonsecuencia, produce  ufia franca mejoria de los sintomas de
angina y de los parametros de isquemia ﬂalnradﬂs en las pruehas de esfuerzo, en
proporcidn simitar & ios antagonistas def &a?cm @ los B-blogyeadores. También se ha

/ﬁﬂ—"
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demaostrado beneficio adicional combinado con otros farmacds antianginosos. E
nivel de eficacia y seguridad de ivabradina en cuanto a efectosjadversos graves ha
sido muy alto y similar al de placebo. Este documento revela qup la ivabradina se ha
utilizado en terapia combinada con ofros antianginosos.

El documento EP 1362580 (foliog: 154 a 157) se relaciona con Bl uso de cilobhradina
{un inhibidor de 1a corriente sinusal If) para e tratamiento de fpllas cardiacas. Este
compuesto se puede administrar scle o en combinacidn con otro tipo de
medicamentos de las clases terapéuticas: inhibidores de la ECA, vasodilatadores, p-
blogueadores, inotrépicos, diuréticos o glicdsidos cardiotonicog. Es sabido por una
persona medianamente versada en 1 materia que las dihidrogiridinas (por ejemplo
amiodipinal tienen accion predominantetmente vasodilatadora. Ademas, los
inhibidores del calcio pueden an:tuar c:omo mntrépmos negativps,

El articulo 3 (folios: 158 a 166) serefl igre a uanas estrategnas e tratamiento parafa
angina refractaria. Entre las terapias farmacologicas se encugntran las que utilizan
farmacos como fa ranofazina (inhibidor de i@ oxidacidn (de acidos grases),
invabradina {inhibidor de los canales idnico If), nicorandil {activk canales de potasio),
| -arginina {vasodilatador endotelic-dependiente}, testosteronaly estrogeno (dilatador
de arferia coronaria y agente antianginal, respectivamente).

En este articulo se divulga también el estudic realizado pory Tardif (articulo 13 en
donde se compard ivabradina con atenolol y mostrd mejones efectos. También
menciona otro estudic realizade donde se comparg ivabradlna con un placebo vy
mostré una reduccién del 77% en la frecuencia de eventog de angina. De igual
manera el estudio realizado con ranclazina revela combinaciongs con otros
antianginiosos, como por ejemplo, amlcdlplna mostrando mgjores resuitados a los
de [2 monoterapia.

El articulo 4 (folios: 167 a 172) relaciona algunas generalidades sobre los farmacos
antiarritmicos y aspectos de la electrofisiologia celular en relagidn con los efectos de
los mismos. Ensefia 1a importangia de los canales idnicos en ja frecuencia cardiaca
fiones Na, K, Ca} y los canales ibnicos como: sitios de agcién de los farmacos
antfarritmicos, en donde los canales ccmpmmefrdﬂs en g actividad automatica
{células del nddule sinusal), la corriente de calcio tipe T y la corriente
hiperpolarizante (If) aportan la despolarizacién que precedq a la fase 0 y que los
farmacos que disminuyen estas corrientes depen disminuir 13 frecuencia cardiaca y
tener un efecto cronotropico negativo. Aqui se encontrariph farmacos como la
ivabradina por ser inhibider de fa corriente if. Este documents también ensefia los
efectos electrofisicidgicos de los blnqueadnr&s del calcic [an esta categoria se
gncuentra amlodipina;.

El problema técnico planteado en esta solicitud: la necesidad fle nuevos tratamientos
gque permitan beneficiarse de los efectos positivos de igs inhibidores calcicos
aumentando su margen de seguridad, especialmente cafdiovascular, $e habia
resuelto previamente mediante una asociacion de un inhibidgr selectivo y especifice
de 'a corriente sinusal If y de un inhibidor calcico ya conodida. Por esta razdn se
considera que los componentes de las composicicnes reivindicadas en la presente
solicitud son evidentes para una persona medianamente versada en (a materia,

La(s) relvindicacion(es) 1 a 10 de esta soligitud no mencionain) una caracteristica
gque conceda un efecto inesperado o éspe ial a las composiciones, que pueda
considerarse como un aporte a Ia técmca aﬁfque s0n obvics{as) para una persona
versada en la materia. .

Ademds, puesto que D1-03-05, D2-D3, D1-D4-D5 divulgabar previamente terapias
de combinacion de inhibidores de la corrignte sinusal If y de un inhibidor de caicio
(folics: 141 a 145 154 a 172), una persona conocedora de |a materia motivada por
tales sugerencias lograria el objeto de esta solicitud compogiciones de un inhibider
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selectivo y especifico de la cortiente sinusal If, y de un inhibidor gle la lvabradina, ... ¢
uno de sus hidratos, formas cristalinas o sales de adicién de un acido
farmaceéuticamente aceptable y un inhibidor célcico; de m a4 QUE para una
persona medianamente versada en la materia seria obyio combinar estos
documentos. Por lo cual puede no haber Nivel Inventivo.

8. Conclusién:

Los reguisitos de patentabilidad de ka presente solicitud se encu}antran afectados asf:

! [ . | Reivindicaclones _
Ne Documento N afactadas Raquitho gue afecta
. Byd Novedad
_E_” Articulo | 1210 . Niye! Inventivo
: ByS ] Novedad
b2 Articulo 2 1810 Nijel inventivo
D3 EP 1362580 1a10 Nikel inventive |
D4 Articulo 3 1810 Nilkel Inventivo
D5 | Articulo 4 | 1a10 Nivel Inventivo

En cumplimiento del articulo 45 de 1a Decisidn 486 de la Comigién de la Comunidad
Andipa, se Je indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de la notifizacidn de la presente cgmunicacion, En caso
de no dar respuesta al presente requerimientc o si a pgsar de la respuesta
subsistieran los impedimentos para la concesidn, se densgaR la patente.

Notifiguese el presente oficio conforme a lo dispuesto en el nuineral 5.2, literal e}, def
capitulo quinto del tlulo primero de la Circular Unica N° 10 de 2001,

ALIX CARMENZA CESPEDES DE VERGEL
Directora de Nueyvaé Creaciones (c)

El anterior requerjmiento fue notificado por fijagidn en lista, de
fecha A
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