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lvabradine in clinical practice: benefits
of I; inhibition

Jean-Claude Tardif*

Montreal Heare Instltite, 5000 Belenger Street, Montreal, Quebee H1T 1CH, Conada

Raleving the symptoms of angina and toproving the Ity of life and functional
status are important shjectlves in the management of patlents with chronic stable
angina. A high heart rate fnduces or exacerbates myocartlal fschaemia ang angina,
because it both Incraases swygen demand and decreases Myacardial perfusion, the
latter By shartening the duration of diastohe. Moreover, tHere 1s a Yarge body of gvi-
dance about the relationship between high resting heart rage angd mortality, documen-
ted in different population types. f-Blockers are eifectivetin reducing anglia largely
by decreasing heart rage. Physician use and patient complignce may be llinited by the
side effects of B-blockars, which inelude fatigue, depressigs, and sexwnl dpsfurretion,
Heart rate reduction can alse be obtalned by some calelum ntagonists and by the new
agent fvabradine. Ivabrading (Proceratan) is a selactive and specific ), inhibltar, which
acts on one of the most important fonlc currents far the r tlen of the pacemaker
activity of sincatrial node cells. Ivabradine nas demonstrited dose-dependent anti-
ischaemic and antl-anginal effects st dosages of 5, 7.5, a0 10 mg bid 17 a0 extenshe
programme of mare than 5000 patlents, The non.aferioritdr of ivabradine was shown
ws, the B-blacker atenolol and the calcium-channel blpcher amlodipine. Lnlike
B-biockers, wabradine is devoid of intrinsic negative [npbfaple effects and doss not
alfect gorarary yasdmotion, & whaole range of patlents{with angina may beneft
from exclusive heart rate reductlon with fvabradine, indUding those with rontra-
indlcations of intolerance by the Use of §-blockers and patients who are insufficiently
cortrolled by #-bleckers or calcitm-channel blockers,

Introduction

Chronic stable angina 15 2 common and disabling con.
dition, affectimg 30 000-40 000 per 1 millisn people in
Europe arnd the Unfbad States, Angina repults when miva.
cardial perfusion 5 Insufflcient to meet metabolic
dernand. Individuals with rypical chronic stable angina
Usually have sipnificant narrewing of at teast one major
epicardial vessel and experients pain, which 15 related
7 ar iherease v physical acthilly o piychelegical
stress. Heart rate 15 one of the most important determi-
nants of myecardial oxygen demand. A high heart rage

* Corvasponding muthor, Tal +1 514 376 1320 ext. 1564; fan: +1514 553
2500,
Lomapil address; jean-clowde, bard FEm. mhl.org

induces or exacerbates rmyochrdial ischaemia and sub-
sequent angina, because it Both Increases mygeardial
oxyeen demand and decrazdes myocardial pefusion,
the lattar by shartening the diration of diastole,
Relleving the symprorns of pging and impreying o
quality of life and funckional ftatus are an integral part
of the management of patipats with chroniz stable
angind.' [-Blockers are effettive In reducing angina
fargely by decreasing the hdart rate® and they have
ween Wually preferied gt imitjal tecapy in the abgence
of contraindications.? Despitd the demonstrated safely
and effectiveness of B-olodkers, physician yse and
patient compliance may be ewnar limited by the
tide effects of thiz class 9f &gents, which |nclude
farigue, sexus! Jysfunction, fegression, oold exireml-
ties, Hght-headedness, gastfointestinal disturbamcas.
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bronchaspasm, and  atrioventricular  [(4V)  bloack.™
B-Blockade can also incredse corgmary resistance and
Ik the exerclse-induced increase in coronary arterial
flow.*" In additian, p-blochers can reduce Laft ventrizy.
lar contractillty and have negative lusitropic effects.”
Fimally, this class of agents can have detrimental effects
art carhshpdrate and Hpkd metabolism, TP

Pregnostic value of heart rate in patiants
with coronary artery disease

Resting heart rate has been shown to be associated with
mortaliey in patiopty with hypertension as well 25 these
with the metabolic syndiome, " We have recently eval-
vated the relationship between resting heart rate and
future cardigvascular events in & population of 25000
patients with suspected or proven €oronary artery
disease [CAD)' Over a median follow-up of 14.7
years, resking heart rate was B predictor of gverall
and cardiovascular mortallty, independent of other
knawin sk factars such &8 fwpertensian, dizkstes, and
smaking, The size of the study aiso allowed adjustment
of the rwltivarisble model for the extent of CAD and
left ventricular ejection fraction. Resting heary rate
was an independent risgy  factor for  total  and
cardicvascutar mortality, even after adjusting for such
covariates, A high restng heart rete [=83 bealts per
minute f{b.p.m.3] was indeed a strong predictor of
(otal amg cardiovascedar moralfty (hazand raties of
1.32 and 1.3, respectively], In addition, resting heart
rate was a rsk Ffacter for time to cardiovascular
rahpspitalizations,

Pharmacological preperties of the i
inhibitar ivabradine

Try @ miked Nat-K* inward current activated by biypempol -
arizaticn and modulated by the autonomic nervous
system, s one of the most important jonic currents for
regulating pacemaker Acthity n the sincabrial node.
tvabradine {Procoralan®) is a novel, specific heart rate-
Ipwertng agent, which act: in sincatrial pode cells by
selectively and specifically inhibiting the pacemaker
current in a dese-dependent manner'®" It slows the
diastollc depolarization slope of the action potential of
sinoatral node ceils'™ and reduces heart rate at rest
and durng exercisa in animals'™ "7 and human volun-
teers.” Wabradine has demenstrated anti-ischaemic
and anti-anginal activities ar dases of 5 and 10 mg bid
in 2 placebo-controlled study fnvolving 360 patlents

with stable angina. ™

lvabradine 15 devold of intrinsic motropic effects and
does ot affect either the left ventricular systollc fupe-
tion or coronary vasomotion in experimental models at
rest and durine exercise. ™ vabradine has no detect
able effeck pn AV node celis, as eviderwed by the
absence of change in FR interval or any ather intraven:
trizular comduetion parameters,?' An intravenous dose

of vabradipe does not prolong the correctad QT interval
or madify conductivity and defractoriness of the atria,
& node, His-Purkinie sysism, and ventricles.' o
addition, Manz et af.?? studbed with echocardiography
the Impact of a single intravenous dose of ivabradine
on beft ventricular funckicn in patients with systolle dys.
furction, The left wertriculal’ efaction fractiom iy oot
decrease significantly with ivphradiee (1.2%) when com-
pared with placebo (1.7%)] Other echocardiographic
parameters, tuch as fracthdial shortening and stroke
voluma, were alse unchanded after the Intravenous
administraten of vabradinef Left ventricelar relazation
is a5 crucial for optimal Wfe ventricwiar function ac

it comtractility, The neg
ftockers eomid tharefore
Colin e al.¥ investigated
and atenalel en left ventricu
ab rest and during tread
inztrumented dogs. For a

rate at rest and during exery

ive lusitroplc =ffecy of
e potentiafy deletedougs,
the effects of habradine
¢ Isovolumetric relaxation
Il sxercize In chronically
fimilar reduction 0 Reart
isa, wabradlpe, in contrast

0 atendlol, oid not exet any negative lustirapic

effect. In addition, in comtra
does nor cause  detrimer

vasamdatian, !

bt 10 Brblockers, ivabradine
tal effects on coronary

Wwahradine vs. p-blockgrs in stable angina

In the tHternatlonal Triat of
IYabiradinE compared to aten
randemized, dauble-blind, c
of 939 patients with stable
of tvabradine, 7.5 and 10 mg
ll, 100 mg anee daily, in

the AnTi-anginal effects of
kol (I TIATIVES, a - rhonth
brtrolled madticentre stuady
angine, the nca-inferkarity
hld, compared with ateno-
Ferms of their anti-anginal

and anti-ischaemic effects ws;

% dermnonstrated for all exer.

clse parameters.?? lvabradide increased total exercise
duraticn by ~1.5 min &t theltrough of drug sctivity, and
times o limiting angina abd angina onset were also
impreved, The increass injtime to 1mm ST-segment

depression indicakes that th
cise chpacity is assoclated w
effect of vabradine,

[vabradine vs, calcium
in angina

A large elinical trial was als
the non-inferiority of ivabra

Improvemnent in total exer-
th a relevant anti-ischaemic

Fchannel Blockers

b comducted to demonstrate
e ws, the catclum-channel

blocker amigdipine. Ivabr
10me bld was compared
dadly duripg 3 months @f §

ing at detes of 7.5 and
ith amlodipine 10 mg once
rapy fnoa randomized trial

that frwolved 11953 patlenty with chronic stable angina

and dotumented CAD
7.5mg bid was found to kb
from that of amlodipine

n that study,  Ivabradine
® efficacy indistingUishable
10mg onge daily for all

meaiured beycie exercise st parameters. SLatistical
testing also rewealed that feabradine s non-inferipr ko
amladipine (F < 0.0001} in praventing angina attacks.




Ivabrading in clinjzal practics

Hi1

Cambination anti-anginal therapy

Considarable evidence suggests that comblnation therapy
may be maore effective m n monatherspy o dhe traat-
nent_of angma pectoris. ' The efficacy and safety of
“ombingfion Hierapy with ivabradice have been estab-

lished over 1 year in 386 patlents with stable angina
atready treated by nitrates of ‘dihydropyridine calcium-
channel biocke Two different dosages of fvabradine
were used: 5 apd 7.5 me bid. Ivabradine was shown te
redyse the heart rate of patients by 10 b.p.m. at Smg
hid and 12 b.p-m. at 7.5 mg bid. lvabradine maintained
this heart rate reduction over the year of follow.up,
The number of angina attacks reported by paklents was
reduced signifAcantly by the add|tion of fvabradine.

Tolerabllity of jvabradine

[vabradine has demonstrated a very gond safety profile
throaghtrut its large clinical development programme.
pore than 5000 patients have been included In this clini-
cal programme, with 3300 patients treated with tvabra-
Jite and 1200 of these patienls treated for >3 year
The mest frequent adverse drug reactions have been
visual symptoms, the majority being phosphenes that
wera trangient and non-serious in nature, These Symp-
toms ronsisted of tramsient emhanced boghtoess in
Umited areas of the visual feld that were commonly
associaked with abrupt changss in light intensity. The
yisual symptoms were dase dependent . and ganerally
mikd and wall tolerated, causing = 1% of patients Lo with-
draw from treatment. They may he related to the actlon

of vabradine at HCM (hyperpolarization-activated, yclic
nucleatide-gated cation currents] chennels knoan o be
present in the reting. All wisual symptams resolved spon-
tanecusly during therapy or after drug discontinuation.
Importantly, the abrupt difcontinuation of dvebradine
has not resulted in a rebound angina phenorenan, In
summary, the clinleal tolerability of vabradine was docu-
mented in a largs population of patlents with CAD and
stable angina, and drug-related adverse events had

minimal impact on acceptability.

Patient profiles

Ivabradine shares with PR-blotkers the property of
decreasing teart rate and oxygen demand from the
ischaemic heart, which ls pretwmably fundamentally
important In mediating antl-lichasmic effects. In the
light of the positive results cbtaimed in clinical trials,
the place of ivabrading in the therapeutls armamentar-
jurm must be considered (Table 1), Given the absence af
cardiac sffects ather than exclusive heart rate lowering,
ivabradine is probably suitable for most patients with
stable angina and i of particular interest in patients in
whom [B-fHockers should b avgided {those with AY
block, peripheral vascular disease, and obstructive pul-
monary disease] and in those whe do not tolerate wall
G5-blockers or calcium antagonists. Unlike B-blockers,

Table 1 Advantages of iuh:éf!ne i patients with angina
Exclysive heary rate redu:tinni' "

Pria anif-fochasgie ard dbehreghngl properties
Absence of negative inOtreps effects
Preservation of laft ventricylar felaxation {lack of effects
.o diasealte fusetion). . . - .
Aliservce of QOraNry vasooanstoktion

., Preserved atrbvantricular apd Jedtricular l:uur'-dl.:ctwn
Freserva L1|:|r| nf MMd p:e':.sulre i P

e Absenn:?e of bmncbuspa.srn 34 ated wlth o hlu:keu '

twabradine may be used in vashspastic anging because it
does nat increase coronary vajomatar kone.,

In additien to the side effpcks of B-blockers, which
thclude depression, fatige, ahd cold extremities, grec-
tile dysfunction 1= a partichlary important problem
assidialed with their uie} in middle-sged men.
tvabradine may therefore ba wpry useful in such patients.
Although esthma o chipnif ebstructive pulmeonary
disgase (COFD) reprazents only relative contraindications
to B-blockade, some patientsiclearly develop bromches:
Fasn ang wheszing with B.blgekers, which require dose
reduttion or abrupt withdrjwal. Such patients whe
require heart rate reduction grould clearly bhensft from
the lack of this side EHect with lvabradine.
Furthermare, some patients fwith both CAD and COPD
develsp amgina when treatediwith inhaled §-adrenerghc
agonists because of the resulfing tachycardla, The heart
rate reduction obtaired with lvabradine coctd alsy be
very helpful in this satting, Fptients with CAD can have
variable degrees of AV bleck fhat develop or are exacer-
bated with [-blockers, The aded for selective heart rate
reduction in patients with mpocardial fschaemia and &Y
node conduction abnermalitisk represents another axcel-
lent indication for wabrading., This is particularly el
evant for gfder patients withfa profonged FR fnterval,

Conciusion

Heart rate slowing i an imkegral part of an optimal
pharmacatogical anti-anginalf strategy, B-Blockers have
been comsidered traditionally as a first-lime tharapy for
stable &ngina, but their usg may be limited by slde
effects including farigue, depression, and sexual dysfunc-
tlen. Bronchospase and &Y Block represent gther limit-
ations af P-blockers. wabpadine 15 & selective and
specific f {nhibitor with antifanginat and anti-ischaemic
effects that have been chgwn to be foddnferior to
those of the [-blocker glenolal and the calcium-
channel blacker amlodipine ] Unlike p-blockers, bvabra-
dine is deveid of intrinslc nepative inctroplt effects and
daes not effect coronary vajometion. A whaole range of
patients with angina may benefit from exclasive heart
rate reduction with ivabragie, including thize with con-
traindicatlons or intolerance po the wie of B-blockers and
patlents who are Insufficienily contralled by B-blockers
or calcium-channel blackers)]
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plts kg rlsk groupe of cardlas dysfunction,

NOVEL THERAPEUTIC STRATEGIES IN CHRONS
- BTABLE ANGINA

Lotg-term aafety and antlanginal eificacy of tha If
current inhiblter ivabradine In patlents with chranh:

stable anglina, & ane-year randomised, double-blind,
ruientre izl
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