
C hronic heart failure (CHF) is a com-
mon cause of morbidity and mor-
tality in the developed world.1 The

goals of CHF treatment are to improve sym-
ptoms, prevent hospitalisation and disease
deterioration, as well as to prolong survival.2

CHF is characterised by activation of the
sympathetic and the renin-angiotensin-al-
dosterone systems. Therefore, inhibition of
these two systems is the mainstay of current
treatment guidelines.3,4 Substantial data from
numerous clinical trials support the use of
angiotensin-converting enzyme inhibitors,
angiotensin-receptor blockers, aldosterone
blockers and beta-blockers.2

Not many years ago beta-blockers were
absolutely contraindicated in patients with
CHF, because of their negative inotropic
effects. However, several randomised, pla-
cebo-controlled clinical trials5-8 have shown
unequivocally that treatment with certain
beta-blockers results in a significant re-
duction of the risk of death in patients with
CHF and a reduced left ventricular ejec-
tion fraction (LVEF). The beta-blockers
used in those trials were bisoprolol,5 car-
vedilol,6,7 and metoprolol controlled release/
extended release (CR/XL).8 The decrease
in mortality (approximately by 33% com-
pared with placebo) in these trials was ac-
companied by similarly large and statisti-
cally significant reductions in hospital ad-
missions due to CHF worsening. The ben-
eficial effects of beta-blockade in CHF are
mainly attributed to the reversal of the be-

ta-adrenergic signal transduction abnormal-
ities as well as to the retardation of the re-
modelling process.9 Furthermore, beta-
blockers exhibit antiarrhythmic effects, de-
crease heart rate, blood pressure and myo-
cardial oxygen demand, and increase LVEF.9

The benefits of beta-blockers in CHF do not
seem to represent a class effect. Specifically,
therapy with bucindolol demonstrated no
benefit,10 while carvedilol was superior to
short-acting metoprolol tartrate in reducing
the mortality rate in another trial.11 There-
fore, a particular beta-blocker has to prove
its efficacy in large, randomised mortality
trials before it can be recommended for the
treatment of CHF.

Nebivolol is a third-generation, highly
selective beta-1-blocker with vasodilating
properties mediated by the endothelial re-
lease of nitric oxide (NO).12 Nebivolol ad-
ministration  decreases  peripheral  resis-
tance, improves endothelial function, de-
creases arterial stiffness, reduces preload
and afterload due to systemic vasodilation,
and increases stroke volume, resulting in
the preservation of cardiac output despite
reduced heart rate.13 In addition, nebivolol
exhibits anti-proliferative and antioxidant
properties.14 Moreover, we have shown that
nebivolol use is associated with a more ben-
eficial metabolic profile compared with
atenolol in hypertensive patients with dys-
lipidaemia.15

Nebivolol use is a well-established op-
tion in the pharmacotherapy of hyperten-
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sion.12 However, is there clinical evidence to support
its use in the treatment of CHF? In a primary study,16

22 patients with idiopathic dilated cardiomyopathy
(LVEF: 0.15-0.40) were randomly assigned to receive
placebo or nebivolol (1-5 mg/day) for 3 months. Ne-
bivolol significantly improved stroke volume, LVEF
and left ventricular end-diastolic pressure compared
with placebo, by improving systolic contractile perfor-
mance.16 In another trial,17 nebivolol administration
(2.5 or 5 mg/day) was accompanied by a trend towards
clinical and functional improvement compared with
placebo in CHF patients. In a pilot study18 involving
12 CHF patients (LVEF: 0.13-0.39) nebivolol (2.5 and
5 mg/day) resulted in increased LVEF after 12 weeks,
compared with placebo. New York Heart Association
(NYHA) class improved in 4 of the 6 patients in the
nebivolol group.18 Furthermore, nebivolol administra-
tion for 6 months was associated with a greater haemo-
dynamic improvement compared with atenolol in 26
patients with diastolic CHF and hypertension.19

In this issue of the Hellenic Journal of Cardiology,
Patrianakos et al20 report the effect of nebivolol on car-
diac performance and exercise capacity in patients with
non-ischaemic dilated cardiomyopathy (LVEF<0.45,
NYHA class II-III). In this well-organised study, pa-
tients (n=60, age 55.0 ± 9.5 years) were randomised to
receive  placebo  or  nebivolol  (1.25 to 5 mg/day)  and
were followed for 3 months. Nebivolol administration
resulted in a significant improvement in NYHA class
(p=0.001), LVEF (p=0.01), left ventricular end-sys-
tolic volume (p=0.046), resting heart rate (p=0.03),
as  well  as  in  systolic  and  diastolic  blood  pressure
(p<0.001), compared with placebo. In addition, nebi-
volol improved markers of diastolic cardiac function.
Drug withdrawal rates were not different between
the two groups (13.3% on nebivolol vs. 16.6% on pla-
cebo) and nebivolol was well-tolerated. The target
dose of 5 mg nebivolol/day was achieved in 68% of
patients. On the other hand, maximum exercise du-
ration significantly (p=0.01) decreased in the nebi-
volol group compared with placebo, possibly due to a
decrease (p<0.001) in maximum heart rate during
exercise. This may offset the favourable haemody-
namic effects achieved by improved contractility.9 In
contrast, nebivolol did not reduce the exercise capac-
ity of CHF patients in other studies.17,18 Moreover,
metoprolol increased the exercise time non-signifi-
cantly (p=0.08) in patients with CHF due to ischae-
mic or idiopathic dilated cardiomyopathy compared
with placebo.21 Differences in study participant char-
acteristics, initial LVEF, therapy duration, aetiology

of CHF and dose of beta-blocker used may account
for the effects observed. 

Nebivolol may also exert some pleiotropic effects
in CHF by increasing endothelial NO release. Indeed,
CHF is associated with endothelial dysfunction by dif-
ferent mechanisms, such as reduced synthesis and re-
lease of NO and increased NO degradation.22 Notably,
this endothelial dysfunction is associated with an in-
creased mortality risk in subjects with both ischaemic
and non-ischaemic CHF.23

Although the above studies provided evidence that
nebivolol improves cardiac performance in patients
with CHF, data regarding the effect of this drug on
mortality and hospital admissions were lacking. The re-
cent Study of the Effects of Nebivolol Intervention on
Outcomes and Rehospitalisation in Seniors with Heart
Failure (SENIORS)24 was undertaken to address those
issues. SENIORS differed from other studies with be-
ta-blockers5-8,10,11 in that it included older patients (≥70
years) regardless of their LVEF. Patients with a history
of CHF (n=2128, 68.2% of whom had a history of co-
ronary artery disease) were randomly assigned to re-
ceive nebivolol (titrated from 1.25 to 10 mg/day) or
placebo and were followed up for 21 months. The pri-
mary outcome was a composite of all cause mortality
or cardiovascular hospital admission (time to first
event). The primary outcome occurred in 332 patients
(31.1%) on nebivolol compared with 375 patients
(35.3%) on placebo (relative risk reduction: 14%, haz-
ard ratio [HR]: 0.86, 95% confidence interval [CI]:
0.74-0.99, p=0.039). The beneficial effects appeared
after 6 months of treatment and the risk reduction con-
tinued to increase with longer treatment. There was no
significant influence of age, gender, prior myocardial
infarction or LVEF on the effect of nebivolol on the
primary outcome. All-cause death occurred in 169 pa-
tients (15.8%) on nebivolol and 192 patients (18.1%)
on placebo (HR: 0.88, 95% CI: 0.71-1.08, p=0.21).24

Cardiovascular hospital admissions were 24% and
26% in the nebivolol and placebo groups, respectively
(HR: 0.90, 95% CI: 0.76-1.06, p=0.20). In SENIORS,
the magnitude of the beneficial effects of nebivolol ap-
pears to be less than that observed in other similar tri-
als (15% vs. 33% relative risk reduction, respective-
ly).25 Differences in the age of patients recruited, LVEF
at study outset, duration of follow-up, as well as in the
particular beta-blocker used may be possible explana-
tions. In order to put the results of SENIORS in the
context of previous beta-blocker trials, which recruited
younger patients and excluded patients with higher
LVEF, the investigators identified the subgroup of pa-
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tients most similar to the previous major outcome trials.
In a post-hoc analysis, the HR for the primary outcome
was 0.73 (95% CI: 0.56-0.96) in this subgroup (n=684).
For all cause mortality alone, the HR was 0.62 (95%
CI: 0.43-0.89). This suggests an efficacy for nebivolol
equal to that seen in similar patient cohorts for meto-
prolol CR/XL, bisoprolol and carvedilol. Furthermore,
study medication in SENIORS was well tolerated and
many patients (68%) were able to reach a maintenance
dose of 10 mg once daily after careful titration. 

SENIORS extended the evidence of the benefit of
beta-blockade to a broad range of elderly patients with
CHF, including those with mild left ventricular dysfunc-
tion or preserved ventricular function. Based on these
results, nebivolol can be recommended for the treat-
ment of CHF irrespective of age and initial LVEF.
Nevertheless, patients (especially the elderly) are not
frequently prescribed these effective drugs.26 What may
be more important than selecting a certain beta-blocker
is to implement trial results in clinical practice. As with
statins in patients with acute coronary syndrome,27 the
inpatient initiation of a beta-blocker is beneficial for
stable patients who are hospitalised with CHF.28
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