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Heart rate reduction is a well accepted and effective approach for the preven-Abstract
tion of angina pectoris. Ivabradine is the first selective and specific inhibitor of the
If current and provides pure heart rate reduction without altering myocardial
contractility. Clinical evidence of the antianginal and anti-ischaemic efficacy and
tolerability of ivabradine comes from the largest clinical development programme
that has ever been performed in stable angina pectoris, involving more than 5000
patients. Ivabradine at the dosages of 5 or 7.5mg twice daily is as effective as
reference antianginal approaches such as β-adrenoceptor antagonists and calcium
channel antagonists. The clinical efficacy and safety of ivabradine has also been
confirmed in a 1-year follow-up study. Ivabradine is well tolerated and free from
the most commonly observed adverse effects of currently prescribed antianginal
drugs. Visual symptoms can occur in a minority of patients treated with
ivabradine and are not associated with structural ocular changes. The ongoing
clinical development programme with the two major morbidity-mortality studies,
BEAUTIFUL and SHIfT, has the potential to greatly extend the use of ivabradine
in patients with coronary artery disease as well as in those with heart failure.

Stable angina pectoris (SAP) is a disabling disor- of shortening of the duration of diastole. The inci-
der. Its management continues to be a major chal- dence of ischaemic episodes doubles when the HR
lenge in cardiology. As the presenting symptom increases from 60 to 80 beats/min.[4] In addition to
in approximately 50% of patients with coronary the reduction in myocardial ischaemia achieved
heart disease (CHD),[1] chronic SAP remains a ma- with lowering HR, emerging data suggest that HR is
jor burden on public health. In Europe and the US, also an independent predictor of cardiovascular
30 000–40 000 per million people experience chron- morbidity-mortality.[5-8]

ic SAP.[2,3] The benefits of HR reduction are among the
Angina results when myocardial perfusion is in- primary bases for use of β-adrenoceptor antagonists

sufficient to meet metabolic demand. Heart rate (β-blockers), verapamil and diltiazem-type calcium
(HR) is one of the most important determinants of channel antagonists in SAP.[9,10] Recent advances in
myocardial oxygen demand. However, increases in understanding sinus node activity encouraged the
HR exacerbate myocardial ischaemia and subse- novel therapeutic concept of pure HR reduction. If, a
quent angina not only because of the increase in mixed Na+-K+ inward current activated by hyperpo-
myocardial oxygen demand but also because, as HR larisation and modulated by the autonomic nervous
increases, myocardial perfusion decreases because system, is one of the most important ionic currents
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for regulating pacemaker activity in the sinoatrial
node. Ivabradine is a novel, specific HR-lowering
agent, which acts in sinoatrial node cells by selec-
tively and specifically inhibiting the pacemaker If

current in a dose-dependent manner. It slows the
diastolic depolarisation slope of the action potential
of sinoatrial node cells and reduces HR.[11,12] The
benefits of HR reduction with ivabradine and its
clinical implications have so far been demonstrated
in a clinical development programme that involved
around 5000 patients with CHD and chronic SAP.
Ongoing clinical trials involve more than 10 000
additional patients.

1. Ivabradine and Heart Rate Reduction

In a randomised, double-blinded, multicentre,
multinational trial involving 360 patients random-
ised to placebo or to one of three dosages of active
therapy (2.5, 5 or 10mg twice daily), ivabradine
consistently reduced HR at rest and during exer-
cise.[13] The magnitude of HR reduction was slightly
smaller than that expected with therapeutic doses of
β-blockers and greater than that with calcium chan-
nel antagonists like verapamil and diltiazem. HR
reduction with ivabradine was dose related and was
observed across all dosages (figure 1). Despite sub-
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Fig. 1. Changes in heart rate [HR] (a) at rest and (b) at peak
exercise in the different treatment groups during double-blinded
dose-ranging of ivabradine (IVA) given twice daily (bid). Error bars,
standard error of the mean. Reproduced from Borer et al.,[13] with
permission. * p ≤ 0.05 vs placebo in pair-wise comparison.stantial HR lowering, ivabradine caused little

change in blood pressure relative to placebo.
2. Antianginal Efficacy and Safety of

The HR reduction obtained with ivabradine cor- Ivabradine in Patients with Stable
relates with pretreatment HR in the clinical setting. Angina Pectoris
This was studied in 1328 patients with documented
stable CHD treated with ivabradine 5, 7.5 or 10mg

2.1 Randomised Trialstwice daily. Inverse linear correlations between pre-
treatment HR and changes in HR during treatment The initial randomised, double-blind, multicen-
were observed for all three dosages of ivabradine tre, multinational trial in 360 patients used exercise
(coefficients of correlation, r = –0.54 to –0.57) [fig- test parameters to compare ivabradine versus place-
ure 2]. Thus, the HR-reducing effect of ivabradine bo at trough plasma drug levels over a 14-day treat-
was smaller in patients with the lowest baseline HR ment period.[13] Time to 1mm ST-segment depres-
and more pronounced in patients with higher HR. sion in the ivabradine 5mg and 10mg groups in-
This explains the low incidence of bradycardia ob- creased compared with placebo (p < 0.005), as did
served in clinical trials at the therapeutic dose of time to limiting angina (10mg: p < 0.05). Data from
7.5mg twice daily, even in patients who had a low the subsequent open and run-out periods showed
baseline HR.[14] that both antianginal and anti-ischaemic benefits

© 2007 Adis Data Information BV. All rights reserved. Drugs 2007; 67 Suppl. 2



Clinical Results of If Current Inhibition by Ivabradine 37

50
40
30
20
10

−10
−20
−30
−40
−50
−60

40 50 60 70 80 90 100 110 120

0

50
40
30
20
10

−10
−20
−30
−40
−50
−60

40 50 60 70 80

Heart rate (bpm) in baseline

90 100 110 120

0

50
40
30
20
10

−10
−20
−30
−40
−50
−60

40 50 60 70 80 90 100 110 120

0

H
R

 (
bp

m
): 

ch
an

ge
 fr

om
 b

as
el

in
e

IVA 5mg bid: HR = −0.5435 ×
HR in baseline + 30.3399

IVA 7.5mg bid: HR = −0.5376 ×
HR in baseline + 27.6382

IVA 10mg bid: HR = −0.5732 ×
HR in baseline + 29.4157

Fig. 2. Low incidence of significant bradycardia during therapy with an If current inhibitor, ivabradine (IVA): heart rate (HR) reduction
depends on baseline HR. Reproduced from Savelieva et al.,[14] with permission. bid = twice daily.

persisted without the development of pharmacologi- capacity for every beat of HR reduction may be
cal tolerance. In addition, mean angina frequency attributable to the lack of negative inotropic, peri-
decreased from four per week at baseline to less than pheral vascular or coronary vasoconstrictor effect
one per week at the end of the open-label extension associated with ivabradine.[16]

(p < 0.001). No rebound phenomena were observed
2.1.2 Ivabradine versus Calcium

upon treatment cessation. Channel Antagonists
A 3-month randomised trial in 1195 SAP patients

2.1.1 Ivabradine versus demonstrated the non-inferiority of twice-daily
β-Adrenoceptor Antagonists

ivabradine 7.5mg and 10mg with respect to
In the INITIATIVE (INternatIonal TrIal of the amlodipine 10mg once daily (p < 0.001).[17] An-

Antianginal effects of IVabradinE compared with tianginal efficacy was achieved within 1 month of
atenolol) trial – a 4-month randomised, double- treatment. In all three treatment groups, time to
blind, controlled multicentre study of 939 patients limiting angina and angina onset increased by
with SAP – the non-inferiority of ivabradine 7.5 and 0.5 minute and 1 minute, respectively, while time to
10mg twice daily compared with atenolol 100mg 1mm ST-segment depression increased significantly
once daily in terms of their antianginal and anti- by 0.7 minute. In addition, mean weekly angina
ischaemic effects was demonstrated for all exercise frequency and short-acting nitrate consumption de-
parameters.[15] Ivabradine increased total exercise creased at study end by two-thirds compared with
duration by 1.5 minutes at the trough of drug ac- baseline in all three study groups. HR decreased
tivity, and times to limiting angina and angina onset significantly by 11–13 beats/min at rest and by
were also improved (figure 3). The increase in time 12–15 beats/min at peak exercise with ivabradine
to 1mm ST-segment depression indicates that the but did not with amlodipine. RPP, a marker of
improvement in total exercise capacity is associated oxygen requirement of the heart, decreased more
with a relevant anti-ischaemic effect of ivabradine. with ivabradine than with amlodipine (p < 0.001 at
When compared with baseline, HR and rate-pres- rest and at peak exercise).
sure product (RPP) were reduced at end of treatment
at rest by both treatments. The decrease in HR at 2.2 Long-Term Efficacy of Ivabradine
peak exercise was greater with atenolol (14.0 beats/
min) than with ivabradine (8.6–10.3 beats/min with The longer term efficacy and safety of ivabradine
7.5–10mg). Ivabradine induced a similar or greater have been established over 1 year in 386 patients
improvement in exercise capacity than atenolol for a with SAP already treated by nitrates or dihydropyri-
comparatively smaller reduction in RPP and HR. dine calcium channel blockers.[18] Two different
This greater efficiency in the increase in exercise dosages (5 and 7.5mg twice daily) of ivabradine
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mary HR-lowering action of the drug. The explana-
tion lies in the direct rate-related dynamics of the
HR-lowering effect (use-dependence mechanism),
which limit the risk of excessive bradycardia in
patients with an initially low HR. Electrocardio-
graphic QT intervals from all patients enrolled in the
ivabradine development programme were evaluated
using a population-corrected formula. Absence of
change in the corrected QT interval throughout the
follow-up period provides strong evidence that
ivabradine has no significant direct effect on the
duration of ventricular repolarisation.[19] Important-
ly, the abrupt discontinuation of ivabradine has not
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Fig. 3. Effects on total exercise duration at trough of drug activity.
Reproduced from Tardif et al.,[15] with permission. ATE = atenolol;
bid = twice daily; E = estimate; IVA = ivabradine; M1 = 1 month; M4
= 4 months; non-inf. = non-inferiority; od = once daily.

resulted in a rebound of angina to frequencies great-
er than those seen before drug initiation.were used in that study. Ivabradine was shown to

In summary, the clinical tolerability of ivabra-reduce HR by 10 beats/min at a dosage of 5mg twice
dine was documented in a large population of pa-daily and 12 beats/min with 7.5mg twice daily.
tients with CHD and SAP, and drug-related adverseIvabradine maintained this HR reduction over the
events had minimal impact on acceptability.year of follow-up (figure 4). The number of angina

attacks reported by patients was reduced significant-
3. Possible Long-Term Morbidity andly (p < 0.05) by the addition of ivabradine.
Mortality Benefits of Ivabradine

2.3 Clinical Safety of Ivabradine A considerable amount of epidemiological and
experimental evidence indicates a relationship be-Ivabradine has demonstrated a very good safety
tween elevated HR and the development and pro-profile throughout its large clinical development
gression of coronary atherosclerosis.[20-23] The asso-programme. The most frequently reported adverse
ciation between high HR and morbidity/mortalityevents have been visual symptoms, the majority
has been found not only in patients with CHD, butbeing phosphenes that were transient and non-seri-
also in the general population and in patientsous in nature. These consisted of transient enhanced
with myocardial infarction, congestive heart failure,brightness in limited areas of the visual field that
hypertension or diabetes mellitus.[5-7,24,25] In addi-were commonly associated with abrupt changes in

light intensity. The visual symptoms were dose de-
pendent and generally mild and well tolerated, caus-
ing 1% of patients to withdraw from treatment. They
may be related to the action of ivabradine at
hyperpolarisation-activated, cyclic nucleotide-gated
cation current channels known to be present in the
retina and similar, though not identical, to those in
the sinoatrial node. All visual symptoms resolved
spontaneously during therapy or after drug discon-
tinuation and did not lead to permanent retinal dam-
age.

Bradycardia sufficient to be reported as an ad-
verse event was apparent in 2.2% of patients treated
with ivabradine 7.5mg twice daily, despite the pri-
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Fig. 4. Heart rate reduction maintained over a 1-year treatment with
ivabradine (IVA). Reproduced from Lopez-Bescos et al.,[18] with
permission. bid = twice daily.
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tion, pharmacological HR slowing obtained with β- ry disease and left ventricULar dysfunction) study, a
blockade has been associated with improved survi- large-scale international randomised trial of more
val in clinical trials of patients after myocardial than 10 000 patients.[29] A small pilot placebo-con-
infarction or with congestive heart failure.[26,27] Re- trolled randomised study in 65 patients with CHD
versal of β-blocker-induced bradycardia has delete- and moderate left ventricular systolic dysfunction
rious effects on ventricular function, suggesting that has suggested that ivabradine may be associated
HR reduction is an important mediator of their ef- with improved left ventricular remodelling.[30]

fects.[28] Ivabradine improved HR variability compared with
The effects of ivabradine on cardiovascular mor- amlodipine in a subset of 319 patients who under-

bidity and mortality are currently being explored in went ambulatory monitoring at baseline and after 3
the BEAUTIfUL (morBidity-mortality EvAlUaTion months of therapy with ivabradine 7.5mg twice
of the If inhibitor ivabradine in patients with corona- daily (n = 104) or 10mg twice daily (n = 106), or
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Fig. 5. Algorithm for the medical management of stable angina. High-risk candidates for revascularisation on prognostic grounds alone
should be identified and referred appropriately (reproduced from European Society of Cardiology,[35] with permission). 1 Relative contraindi-
cations to β-blockade include asthma, symptomatic peripheral vascular disease, and first-degree heart block; 2 Avoid short-acting dihydro-
pyridine formulations when not combined with β-blocker. CVD = cardiovascular disease; MI = myocardial infarction; od = once daily; prn =
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amlodipine 10mg once daily (n = 109).[31] Reduced (BEAUTIfUL and SHIfT [Systolic Heart failure
HR variability is a marker of impaired autonomic treatment with the If inhibitor Ivabradine Trial]) has
nervous system activity and is associated with in- the potential to greatly extend the use of ivabradine
creased all-cause and cardiovascular death.[32] The in cardiology. The BEAUTIfUL study is evaluating
BEAUTIfUL study will test whether these potential- the morbidity and mortality benefits of ivabradine in
ly favourable effects obtained with ivabradine will CHD patients with associated left ventricular dys-
translate into actual reduction in morbidity and mor- function, while the SHIfT study is designed to eval-
tality in CHD patients with associated left ventricu- uate the superiority of ivabradine over placebo in the
lar dysfunction. reduction of cardiovascular mortality and hospital-

isations for worsening heart failure in patients with
moderate to severe chronic heart failure and left4. Current Clinical Role for Ivabradine
ventricular systolic dysfunction, who are already

HR-lowering in patients with CHD is likely to receiving ‘appropriate’ therapy at ‘optimal’ dosages.
reduce myocardial ischaemic episodes. Given the
current data on its efficacy and safety, there appears Acknowledgements
to be a significant role for ivabradine in the manage-

Dr Tardif has received honoraria from Servier. The authorment of patients with CHD. The efficacy of
has no conflicts of interest that are directly relevant to theivabradine does not appear to be reduced in patient
content of this review.

populations in whom other antianginal agents may
be either relatively contraindicated or less well toler-

Referencesated (e.g. patients with diabetes mellitus or asthma,
1. Elveback LR, Connolly DC, Melton LJ. Coronary heart diseaseand the elderly). Ivabradine does not interfere with in residents of Rochester, Minnesota: incidence 1950 through

respiratory function. A randomised double-blind, 1982. Mayo Clin Proc 1986; 61: 896-900
2. European Society of Cardiology. Management of stable anginaplacebo-controlled, crossover study assessed the ef-

pectoris: recommendations of the Task Force of the European
fects of ivabradine (10mg twice daily for 5 days) on Society of Cardiology. Eur Heart J 1997; 18: 394-413

3. Gibbons RJ, Chatterjee K, Daley J, et al. ACC/AHA/ACP-lung function (peak expiratory flow rate [PEFR] and
ASIM guidelines for the management of patients with chronicforced expiratory volume in 1 second) in 20 stable
stable angina: executive summary and recommendations. A

asthmatic patients.[33] Ivabradine did not have an report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines (Committee oneffect on the PEFR during the 5 days of treatment.
Management of Patients with Chronic Stable Angina). Circula-

Asthma symptoms or rescue medication use were tion 1999; 99: 2829-48
4. Andrews TC, Fenton T, Toyosaki N, et al. Subsets of ambulato-also not different between the ivabradine and place-

ry myocardial ischemia based on heart rate activity: circadianbo groups.[33] Another study has shown that
distribution and response to anti-ischemic medication. The

ivabradine is not associated with detrimental effects Angina and Silent Ischemia Study Group (ASIS). Circulation
1993; 88: 92-100on blood glucose and glycated haemoglobin levels

5. Diaz A, Bourassa MG, Guertin MC, et al. Long-term prognosticin diabetic patients.[34] Thus, ivabradine can be used value of resting heart rate in patients with suspected or proven
coronary artery disease. Eur Heart J 2005; 26: 967-74for the treatment of stable patients with CHD and

6. Jouven X, Empana JP, Schwartz PJ, et al. Heart-rate profileangina who are intolerant or have contraindications
during exercise as a predictor of sudden death. N Engl J Med

to β-blockers. It is also a logical addition for the 2005; 352: 1951-8
7. Cucherat M. Relationship between heart rate lowering and bene-treatment of angina pectoris when symptoms are not

fits on cardiac and sudden death observed with beta-blockerscontrolled by previous antianginal medications. The in post MI patients: a meta-regression of randomized clinical
role of If inhibitors like ivabradine is outlined in the trials [abstract 3633]. Eur Heart J 2006; 27 Suppl.: 590

8. Palatini P, Thijs L, Staessen JA, et al., for the Systolic Hyperten-recent algorithm for the medical management of
sion in Europe (Syst-Eur) Trial Investigators. Predictive value

SAP described by the European Society of Cardiolo- of clinic and ambulatory heart rate for mortality in elderly
subjects with systolic hypertension. Arch Intern Med 2002;gy (figure 5).[35]

162: 2313-21Finally, the ongoing clinical development pro- 9. Braunwald E. Heart disease: a textbook of cardiovascular medi-
gramme with two major morbidity-mortality studies cine. 3rd ed. Philadelphia (PA): W.B. Saunders, 1988: 1330

© 2007 Adis Data Information BV. All rights reserved. Drugs 2007; 67 Suppl. 2



Clinical Results of If Current Inhibition by Ivabradine 41

10. Frishman WH, Sica DA. Calcium channel blockers. In: Frish- 25. Menotti A, Mulder I, Nissinen A, et al. Prevalence of morbidity
man WH, Sonnenblick EH, Sica DA, editors. Cardiovascular and multimorbidity in elderly male populations and their im-
pharmacotherapies. 2nd ed. New York: McGraw-Hill, 2003:

pact on 10-year all-cause mortality: the FINE study (Finland,
105-30

Italy, Netherlands, Elderly). J Clin Epidemiol 2001; 54: 680-6
11. DiFrancesco D. Characterization of single pacemaker channels

26. Kjekshus J. Importance of heart rate in determining β-blockerin cardiac sino-atrial node cells. Nature 1986; 324: 470-3
efficacy in acute and long-term acute myocardial infarction

12. DiFrancesco D. The contribution of the ‘pacemaker’ current (If)
intervention trials. Am J Cardiol 1986; 57: 43F-9F

to generation of spontaneous activity in rabbit sino-atrial node
27. Kjekshus J, Gukkestad L. Heart rate as therapeutic target inmyocytes. J Physiol 1991; 34: 23-40

heart failure. Eur Heart J 1999; 1 Suppl. H: H64-913. Borer JS, Fox K, Jaillon P, et al. Antianginal and antiis-
28. Thackray SD, Ghosh JM, Wright GA, et al. The effect ofchemic effects of ivabradine, an I(f) inhibitor, in stable angina:

a randomized, double-blinded, multicentered, placebo-con- altering heart rate on ventricular function in patients with heart
trolled trial. Circulation 2003; 107: 817-23 failure treated with beta-blockers. Am Heart J 2006; 152 (4):

14. Savelieva I, Borer JS, Camm J. Low Incidence of significant 713.e9-13
bradycardia during therapy with an If current inhibitor

29. Fox K, Ferrari R, Tendera M, et al., on behalf of the BEAUTI-
ivabradine: heart rate reduction depends on baseline heart rate

fUL Steering Committee. Rationale and design of a random-[abstract 1007-195]. J Am Coll Cardiol 2007; 49 (3 Suppl. A):
ized, double-blind, placebo-controlled trial of ivabradine in9

patients with stable coronary artery disease and left ventricular15. Tardif JC, Ford I, Tendera M, et al., for the INITIATIVE
systolic dysfunction: the morBidity-mortality EvAlUaTion ofInvestigators. Efficacy of ivabradine, a new selective If inhibi-

tor, compared with atenolol in patients with chronic stable the I(f) inhibitor ivabradine in patients with coronary disease
angina. Eur Heart J 2005; 26: 2529-36 and left ventricULar dysfunction (BEAUTIfUL) study. Am

16. Simon L, Ghaleh B, Puybasset L, et al. Coronary and haemody- Heart J 2006; 152: 860-6
namic effects of S 16257, a new bradycardic agent, in resting 30. Jondeau G, Korewicki J, Vasiliauskns D. Effect of ivabradine in
and exercising conscious dogs. J Pharmacol Exp Ther 1995;

patients with left ventricular systolic dysfunction and coronary275: 659-66
artery disease [abstract 2637]. Eur Heart J 2004; 25 Suppl.:

17. Ruzyllo W, Tendera M, Ford I, et al. Antianginal efficacy and
451safety of ivabradine compared with amlodipine in patients with

stable effort angina pectoris: a 3-month randomised, double- 31. Savelieva I, Le Heuzey JY, Jern S, et al. Heart rate variability is
blind, multicentre, noninferiority trial. Drugs 2007; 67: 393- significantly increased by ivabradine compared with
405

amlodipine in patients with chronic stable angina: a prospec-
18. Lopez-Bescos L, Filipova S, Martos R. Long-term safety and tive randomized double-blind controlled study [abstract 908-

efficacy of ivabradine in patients with chronic stable angina. 242]. J Am Coll Cardiol 2007; 49 Suppl. A: 9
Cardiology 2007 Sep 21; 108 (4): 387-96

32. Lombardi F. Clinical implications of present physiological un-
19. Savelieva I, Camm AJ. Absence of direct effects of the If current

derstanding of HRV components. Card Electrophysiol Rev
blocker ivabradine on ventricular repolarization: analysis

2002; 6: 245-9based on a population heart rate correction formula [abstract
no. 1023-272]. J Am Coll Cardiol 2005; 45 Suppl.: 95A 33. Babu S, Holgate ST, Gadzik F. Absence of respiratory effects in

asthmatic subjects with the If inhibitor ivabradine, a novel20. Beere PA, Glagov S, Zarina CK. Retarding effect of lowered
heart rate on coronary atherosclerosis. Science 1984; 226: 180- anti-anginal agent [abstract]. Eur Resp J 2006; 28 Suppl.: 50
2 34. Borer J. Clinical efficacy and biological tolerability of the If

21. Perski A, Hamstein A, Lindvall K, et al. Heart rate correlates inhibitor ivabradine in diabetic patients with chronic stable
with severity of coronary atherosclerosis in young postinfarc- angina [abstract no. P2096]. Eur Heart J 2006; 27 Suppl. 1: 329
tion patients. Am Heart J 1988; 116: 1369-73

35. European Society of Cardiology. Guidelines on the management
22. Sutton Tyrrell K, Alcon HG, Wolfson Jr SK, et al. Predictors of of stable angina pectoris: executive summary. The Task Force

carotid stenosis in older adults with and without isolated
on the Management of Stable Angina Pectoris of the Europeansystolic hypertension. Stroke 1993; 24: 355-61
Society of Cardiology. Eur Heart J 2006; 27: 1341-81

23. Heidland UE, Strauer BE. Left ventricular muscle mass and
elevated heart rate are associated with coronary plaque disrup-
tion. Circulation 2001; 104: 1477-82

Correspondence: Dr Jean-Claude Tardif, Montreal Heart In-
24. Benetos A, Rudnichi A, Homas F, et al. Influence of heart rate

stitute, 5000 Belanger Street, Montreal, Canada, H1T 1C8.on mortality in a French population: role of age, gender and
blood pressure. Hypertension 1999; 33: 44-52 E-mail: jean-claude.tardif@icm-mhi.org

© 2007 Adis Data Information BV. All rights reserved. Drugs 2007; 67 Suppl. 2


	Abstract 35
	1. Ivabradine and Heart Rate Reduction 36
	2. Antianginal Efficacy and Safety of Ivabradine in Patients with Stable Angina Pectoris 36
	2.1 Randomised Trials 36
	2.1.1 Ivabradine versus beta-Adrenoceptor Antagonists 37
	2.1.2 Ivabradine versus Calcium Channel Antagonists 37

	2.2 Long-Term Efficacy of Ivabradine 37
	2.3 Clinical Safety of Ivabradine 38

	3. Possible Long-Term Morbidity and Mortality Benefits of Ivabradine 38
	4. Current Clinical Role for Ivabradine 40
	Acknowledgements 40
	References 40
	Correspondence 41
	Email 41

