
VOL. 9  NO. 9  September 2007 tHe JOurNaL Of CLiNiCaL HyperteNSiON 667

This double-blind, multicenter, randomized 
placebo-controlled study evaluated the antihyper-
tensive efficacy and safety of nebivolol, a selec-
tive b1-adrenoreceptor blocker with vasodilating 
effects, in patients with mild to moderate hyper-
tension (sitting diastolic blood pressure [SiDBP] 
≥95 mm Hg and ≤109 mm Hg). A total of 909 
patients were randomized to receive placebo or 
nebivolol 1.25, 2.5, 5, 10, 20, or 40 mg once 
daily for up to 84 days. The primary end point 
was the change in trough SiDBP from baseline 
to study end. Nebivolol significantly reduced 
trough SiDBP (8.0–11.2 mm Hg compared with 
2.9 mm Hg with placebo; p<.001) and trough 
sitting systolic blood pressure (a 4.4–9.5-mm Hg 
decrease compared with a 2.2-mm Hg decrease 
with placebo; p≤.002). The overall adverse event 
experience was similar in the nebivolol (46.1%) 
and placebo (40.7%) groups (p=.273). Once-
daily nebivolol is an effective antihypertensive in 

mild to moderate hypertensive patients. (J Clin 
Hypertens. 2007;9:667–676) ©2007 Le Jacq

the clinical benefits of b-blockers are well 
established in the treatment of hypertension 

and cardiovascular (CV) disease. adverse events 
(aes) and adverse metabolic effects associated 
with the use of traditional b-blockers may be a 
concern, however.1,2 b-blocker use may result in 
an undesirable increase in peripheral vascular 
resistance in hypertensive patients.3 Some patients 
may therefore not be able to fully realize the clini-
cal benefits of b-blockers due to the limitations of 
some of the currently available agents.

Several studies have documented that b-blockers, 
as a class, are a heterogeneous group with differ-
ences in pharmacodynamic and pharmacokinetic 
effects of potentially significant clinical relevance.4 
Since hypertension generally requires lifelong ther-
apy, antihypertensive treatment strategies with 
b-blockers should provide clinical benefits and be 
effective and well tolerated to ensure long-term 
patient compliance.

Nebivolol is a new b-adrenergic–blocking drug 
that combines a high degree of b1 selectivity with 
endothelium-dependent vasodilating effects with-
out sympathomimetic activity.5–7 in randomized 
clinical trials, nebivolol has been shown to lower 
blood pressure (bp) in a dose-dependent manner in 
patients with hypertension.8,9 most of the clinical 
experience with nebivolol has been in patients out-
side of the united States, however. therefore, the 
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objective of this study was to evaluate the efficacy 
and safety of monotherapy with nebivolol in a uS 
population with mild to moderate hypertension.

MEtHoDS
Study Population
male and female patients aged 18 years or older 
with mild to moderate hypertension, defined as 
mean sitting diastolic bp (SiDbp) ≥95 mm Hg and 
≤109 mm Hg, were eligible to participate in the 
study. patients were not included if they had second-
ary or malignant hypertension; body mass index 
(bmi) ≥35 kg/m2; bronchospasm, bradycardia, or 
any other known contraindication to b-blocker 
therapy; uncontrolled diabetes mellitus (hemoglobin 
a1c ≥10%); recent (within 6 months) myocardial 
infarction or stroke; heart failure; hemodynami-
cally significant valvular heart disease; clinically 
significant thyroid, renal, or hepatic dysfunction; 
peripheral vascular disease; positive pregnancy test 
result; or previous exposure to nebivolol.

patients were stratified across all treatment 
arms by nebivolol metabolism based on oxidative 
genotype (poor vs extensive metabolizers), history 
of diabetes mellitus, self-reported race (black vs 
nonblack), age (younger than 65 years vs 65 years 
or older), and sex.

Study Design
this double-blind, randomized, placebo-con-
trolled parallel-group study was conducted at 
70 sites in the united States. a central institu-
tional review board approved the protocol, and 
all patients provided written informed consent 
before undergoing any study-related procedure. 
the study was conducted in accordance with the 
general principles of the Declaration of Helsinki 
and was in compliance with the regulations set 
forth in the uS Code of federal regulations and 
the Good Clinical practice Guidelines.

at the screening visit, patients were examined 
and a medical history was obtained to determine 
patients’ eligibility for enrollment in the study. 
following screening, all patients entered a 4-week, 
single-blind placebo run-in/washout phase. patients 
previously on antihypertensive medication were 
allowed an additional 2-week single-blind placebo 
run-in/washout. at the end of the placebo run-in/
washout period (day 0), baseline and demographic 
characteristics were recorded and eligible patients 
were randomized to receive placebo or once-daily 
nebivolol 1.25, 2.5, 5, 10, 20, or 40 mg in a dou-
ble-blind manner for 84 days. patients in the 40-mg 
nebivolol group were initiated at 30 mg once daily; 

the dosage was increased to 40 mg once daily after 
2 weeks, only if their sitting heart rate (Hr) at 
trough was >55 beats per minute (bpm). patients 
returned to the study unit for assessments on days 
14, 28, 56, and 84 of the double-blind treatment 
period, at which time bp and Hr were measured, 
compliance with study medication was monitored, 
and use of concomitant medications was recorded. 
Clinical laboratory parameters were measured at 
screening, at randomization, and at day 84.

Concomitant therapy with oral and ophthalmic 
b-blockers, angiotensin-converting enzyme inhibi-
tors, angiotensin ii receptor blockers, calcium chan-
nel blockers, diuretics, and a1-receptor blockers was 
prohibited during the single-blind run-in phase and 
during the double-blind treatment period.

Primary and Secondary End Points
the primary efficacy end point was change from 
baseline to day 84 in mean SiDbp at trough (24±2 
hours post–previous morning’s dose). Secondary 
efficacy end points included changes from baseline 
to day 84 in mean sitting systolic bp (SiSbp) at 
trough, mean SiDbp and SiSbp at peak (2–3 hours 
postdose), and mean supine and standing diastolic 
bp (Dbp) and systolic bp (Sbp) at trough and peak. 
another efficacy variable was the responder rates 
of treatment groups, defined as the proportion of 
patients with an SiDbp <90 mm Hg at the end of 
the study or an absolute reduction of ≥10 mm Hg 
in SiDbp from baseline.

Efficacy and Safety Assessments
bp was measured at trough and peak using an auto-
matic sphygmomanometer and appropriately sized 
cuff in the supine, sitting, and standing positions. 
three separate measurements were taken 2 minutes 
apart in the same arm: first after the patient had 
been at rest in the supine position for at least 5 min-
utes, then after sitting for 1 minute, and finally after 
standing for 1 minute. the mean of 3 readings in 
each position was calculated and recorded. trough 
bp and Hr measurements were taken at screening 
and randomization and on days 14, 28, 56, and 84 
of the treatment period; peak bp and Hr measure-
ments were taken at randomization and on days 28 
and 84 of the treatment period.

Safety was assessed by clinical review, vital 
signs (including Hr), 12-lead electrocardiograms 
(eCGs), and clinical laboratory evaluations includ-
ing chemistry panel, hematologic profile, and uri-
nalysis. all aes occurring during the study were 
documented as to type, onset, duration, intensity, 
and relation to study drug.
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Sample Size and Statistical Methods
based on a standard deviation of 7.2 mm Hg for 
Dbp reduction, it was estimated that a sample size 
of 59 patients per treatment arm would have 90% 
power to detect a 4.4-mm Hg difference in Dbp 
between any of the nebivolol dose groups and pla-
cebo; estimates indicated that 122 patients would 
be needed to detect with 90% power a 3-mm Hg 
difference in Dbp between the nebivolol doses of 
5, 10, 20, and 40 mg. to account for a 20% drop-
out rate, 75 patients each were randomized in the 
placebo and nebivolol 1.25- and 2.5-mg groups 
and 150 patients each in the nebivolol 5-, 10-, 20-, 
and 40-mg groups. the study was analyzed using 
the intent-to-treat (itt) approach and included all 
randomized patients who took at least 1 dose of 
study medication. the last observation carried for-
ward method was used in the case of missing data. 
two-sided statistical tests were performed, with a 
significance level of .05.

the patients’ demographic characteristics and 
vital signs at baseline were summarized and com-
pared between the treatment groups. Data for con-
tinuous variables were compared using analysis of 
variance overall F test. for categoric variables, the 
observed frequencies were compared using a chi-
square test. Changes in bp from baseline to the last 
visit (day 84) were compared between treatment 
groups using an analysis of covariance (aNCOVa) 
model with treatment as a main effect and baseline 
bp and dichotomous variables as covariates. the 
primary statistical method was a step-down dose-
response trend test using a linear contrast in the 
aNCOVa. the 40-mg dose was studied for safety 
purposes and therefore was not included in the 
step-down trend test for efficacy. response rates 
were analyzed using a logistic regression model 
with responder as the response variable and base-
line Dbp and dichotomous variables as covariates; 
the frequencies were compared using Wald chi-
square test.

for continuous safety variables, the change 
from baseline was tested with a step-down method 
similar to that used for the efficacy variables, using 
an aNCOVa model with treatment and base-
line covariates, except that linear contrasts com-
prised all treatment groups, including the 40-mg 
group. for categoric safety variables, the P value 
was based on the Cochran-mantel-Haenszel test 
adjusted for dichotomous baseline covariates. the 
overall ae incidences were compared for each indi-
vidual nebivolol dose group and for all nebivolol 
groups combined vs placebo.
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Table II. Effect of N
ebivolol on Blood Pressure and H

eart R
ate in Patients W

ith M
ild to M

oderate H
ypertension

Variable
Placebo

N
ebivolol D

ose
1.25 m

g
2.5 m

g
5 m

g
10 m

g
20 m

g
40 m

g
Trough SiD

BP, m
m

 H
g

N
o.

81
83

82
165

166
166

166
Baseline m

ean
100.3

98.9
99.8

99.6
99.5

99.4
99.3

M
ean change (SD

)
–3.2 (7.7)

–8.0 (7.7)
–8.7 (7.7)

–8.6 (8.0)
–9.4 (8.1)

–9.9 (8.7)
–11.3 (8.3)

LS m
ean change from

 baseline (SE) a
–2.9 (1.1)

–8.0 (1.1)
–8.5 (1.1)

–8.4 (1.0)
–9.2 (0.9)

–9.8 (0.9)
–11.2 (0.9)

Step-dow
n trend test P value

<.001
<.001

<.001
<.001

<.001
Trough SiSBP, m

m
 H

g
N

o.
81

83
82

165
166

166
166

Baseline m
ean

154.9
152.2

150.1
152.6

155.8
151.9

153.1
M

ean change (SD
)

–4.7 (12.2)
–7.8 (12.0)

–9.0 (14.7)
–9.9 (11.6)

–10.7 (13.2)
–11.5 (14.8)

–13.6 (13.0)
LS m

ean change from
 baseline (SE) a

+2.2 (1.9)
–4.4 (1.9)

–6.3 (1.9)
–5.9 (1.6)

–7.0 (1.6)
–6.5 (1.6)

–9.5 (1.5)
Step-dow

n trend test P value
.002

<.001
<.001

<.001
<.001

Trough sitting heart rate, bpm
N

o.
67

69
68

148
136

145
149

Baseline m
ean

73.9
72.3

73.5
72.7

71.5
73.3

71.7
M

ean change (SD
)

0.2 (8.7)
–2.7 (8.9)

–4.3 (8.1)
–6.5 (9.0)

–6.5 (8.0)
–9.7 (8.5)

–9.8 (7.8)
LS m

ean change from
 baseline (SE) a

+2.4 (1.1)
–1.4 (1.1)

–2.4 (1.1)
–4.9 (0.9)

–5.5 (0.9)
–7.9 (0.9)

–8.9 (0.9)
Step-dow

n trend test P value
.002

<.001
<.001

<.001
<.001

<.001
<.001

Abbreviations: bpm
, beats per m

inute; LS, least-squares; SiD
BP, sitting diastolic blood pressure; SiSBP, sitting systolic blood pressure. aFrom

 an analysis of covariance w
ith factor, treat-

m
ent, and covariates baseline blood pressure, nebivolol m

etabolism
 rate, diabetes status, sex, race, and age group.
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RESultS
Disposition of Patients and Baseline Characteristics
at the end of the single-blind placebo run-in 
phase, 913 patients were randomized to double-
blind treatment. four randomized patients failed 
to take any study medication; the itt population 
comprised 909 patients who were distributed as 
follows: placebo, n=81; nebivolol 1.25 mg, n=83; 
nebivolol 2.5 mg, n=82; nebivolol 5 mg, n=165; 
nebivolol 10 mg, n=166; nebivolol 20 mg, n=166; 
and nebivolol 40 mg, n=166 (all doses once daily). 
Of the 166 patients randomized to nebivolol 
40 mg, 147 patients (88.6%) had their dosage 
increased from the initial 30-mg once-daily to a 
40-mg once daily dose, and 19 patients remained 
at a 30-mg dose. Compliance, determined by the 
amount of patients’ returned medication by study 
personnel at each clinic visit, ranged from 95.5% 
to 98.7% in the itt population overall.

a total of 777 patients (85.5%) completed the 
study: 82.7% in the placebo group and 85.7% in 
the nebivolol groups combined. the discontinua-
tion rates ranged from 10.2% to 19.9% across the 
nebivolol dose groups, compared with 17.3% in 
the placebo group. the most common reasons for 
not completing the study were withdrawn consent 
(5.3%), aes (2.5%), and loss to follow-up (2.5%).

treatment groups were comparable with respect 
to demographics and baseline characteristics (table 
i). Overall, the majority of patients were men 
(57.0%), nonblack (85.5%), and younger than 65 
years (78.8%). it is noteworthy that 9.7% of the 
patients were diabetic and 43.9% of all patients 
were obese (bmi ≥30 kg/m2).

Efficacy
all nebivolol treatments effectively lowered bp. 
the least-squares (LS) mean reductions in trough 
SiDbp and SiSbp from baseline to final visit (day 
84) were significantly greater with nebivolol dos-
ages ranging from 1.25 to 20 mg once daily than 
with placebo (SiDbp, P<.001; SiSbp, P=.002 for 
nebivolol 1.25 mg; P<.001 for all other doses) 
(table ii). placebo-subtracted LS mean reductions 
in trough SiDbp and SiSbp ranged from 8.3 mm 
Hg and 11.7 mm Hg, respectively, at maximum 
doses, with little difference, however, in Sbp effect 
from 2.5 to 20 mg (figure 1).

Nebivolol also significantly decreased peak 
SiDbp (LS mean reductions from baseline of 9.1 
to 13.9 mm Hg vs 5.4 mm Hg with placebo; 
P=.005 for nebivolol 1.25 mg; P<.001 for all other 
doses) and peak SiSbp (LS mean reductions from 
baseline of 7.6–14.0 mm Hg vs 3.1 mm Hg with 
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Figure 1. Placebo-subtracted least-squares mean reductions in trough sitting diastolic blood pressure (SiDBP) (A) and 
trough sitting systolic blood pressure (SiSBP) (B) from baseline to study end. ap<.001 vs placebo. bp=.002 vs placebo.
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placebo; P=.029 for nebivolol 1.25 mg; P=.015 for 
nebivolol 2.5 mg; P<.001 for all other doses) in a 
dose-dependent manner. the reductions in Sbp and 
Dbp at trough and peak in both the supine and 
standing positions for all doses of nebivolol were 
also significantly better than with placebo except 
for standing and supine peak Sbp with the 1.25-mg 
dose (data not shown).

to demonstrate the duration of action of nebiv-
olol, trough-to-peak ratios were calculated. all 
doses of nebivolol induced a sustained effect 
throughout the 24-hour interval. the trough-to-
peak ratios derived from LS mean reductions in 
SiDbp from baseline to study end were 0.87, 0.84, 
0.78, 0.79, 0.74, and 0.80 for nebivolol 1.25, 2.5, 
5, 10, 20, and 40 mg, respectively. the placebo-
subtracted trough-to-peak ratios derived from 
mean reductions in SiDbp from baseline to study 
end were ≥0.9 for all doses of nebivolol, confirming 
that once-daily dosing was effective.

after 84 days of treatment, significantly high-
er percentages of patients were responders (ie, 
patients with SiDbp ≤90 mm Hg or a reduction of 
≥10 mm Hg from baseline) in all nebivolol treat-
ment groups compared with placebo (P=.008 for 
nebivolol 1.25 mg; P=.001 for nebivolol 2.5 mg; 
P<.001 for all other doses) (figure 2).

mean Hr (measured at trough in the sitting 
position) decreased from the relevant baseline 
during treatment with nebivolol in a dose-related 
manner, and this reduction was significantly differ-
ent from placebo (P=.002 for nebivolol 1.25 mg; 
P<.001 for all other doses) (table ii). reductions 
in standing and supine Hr were comparable, 
although Hr reductions in the standing position 
were generally greater, ranging from –4.6 bpm 
for nebivolol 1.25 mg to –12.0 bpm for nebivolol 
40 mg. the corresponding sitting and supine Hr 
reductions at peak were similar to trough values 
and likewise significant. at peak, standing Hr 
reductions were comparable to sitting and supine 
reductions (data not shown).

Safety
During the double-blind treatment period, treat-
ment-emergent aes were reported in 382 (46.1%) 
of the 828 patients on nebivolol and 33 (40.7%) 
of 81 patients on placebo and were mainly mild to 
moderate in intensity. there was no significant dif-
ference between the placebo- and nebivolol-treated 
groups in the incidence of aes (P=.273). However, 
aes tended to increase slightly by dose, ranging 
from 34.9% in the 1.25-mg treatment group to 
50.6% in the 40-mg group. When each nebivolol 

Table III. Sum
m

ary of M
ost Frequently Reported Treatm

ent-Em
ergent AEs

AE
Placebo (n=81)

N
ebivolol D

ose
Total nebivolol 

(n=828)
1.25 m

g (n=83)
2.5 m

g (n=82)
5 m

g (n=165)
10 m

g (n=166)
20 m

g (n=166)
40 m

g (n=166)
Any event

33 (40.7)
29 (34.9)

36 (43.9)
73 (44.2)

76 (45.8)
84 (50.6)

84 (50.6)
382 (46.1)

H
eadache

6 (7.4)
6 (7.2)

5 (6.1)
12 (7.3)

10 (6.0)
11 (6.6)

15 (9.0)
59 (7.1)

Fatigue
2 (2.5)

1 (1.2)
5 (6.1)

4 (2.4)
3 (1.8)

9 (5.4)
8 (4.8)

30 (3.6)
N

asopharyngitis
6 (7.4)

2 (2.4)
4 (4.9)

5 (3.0)
3 (1.8)

5 (3.0)
5 (3.0)

24 (2.9)
D

iarrhea N
O

S
2 (2.5)

1 (1.2)
2 (2.4)

4 (2.4)
5 (3.0)

6 (3.6)
5 (3.0)

23 (2.8)
D

izziness
3 (3.7)

1 (1.2)
4 (4.9)

2 (1.2)
2 (1.2)

5 (3.0)
9 (5.4)

23 (2.8)
Increased C

R
P level

1 (1.2)
1 (1.2)

5 (6.1)
3 (1.8)

4 (2.4)
5 (3.0)

4 (2.4)
22 (2.7)

N
ausea

1 (1.2)
0

2 (2.4)
2 (1.2)

5 (3.0)
4 (2.4)

2 (1.2)
15 (1.8)

Sinusitis N
O

S
0

1 (1.2)
0

2 (1.2)
3 (1.8)

4 (2.4)
3 (1.8)

13 (1.6)
U

RT
 infection N

O
S

2 (2.5)
0

1 (1.2)
2 (1.2)

1 (0.6)
4 (2.4)

5 (3.0)
13 (1.6)

Peripheral edem
a

0
2 (2.4)

1 (1.2)
2 (1.2)

3 (1.8)
1 (0.6)

1 (0.6)
10 (1.2)

D
yspepsia

2 (2.5)
0

1 (1.2)
2 (1.2)

1 (0.6)
3 (1.8)

1 (0.6)
8 (1.0)

Bronchitis N
O

S
0

2 (2.4)
0

1 (0.6)
1 (0.6)

2 (1.2)
1 (0.6)

7 (0.8)
C

ough
1 (1.2)

3 (3.6)
2 (2.4)

1 (0.6)
1 (0.6)

0
0

7 (0.8)
Abbreviations: AE, adverse event; C

R
P, C

-reactive protein; N
O

S, not otherw
ise specified; U

RT, upper respiratory tract.
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group was evaluated separately, only patients treat-
ed with nebivolol 20 or 40 mg had a significantly 
higher incidence of aes (P<.044 and P<.009, 
respectively) than patients in the placebo group. 
the most frequently reported treatment-emergent 
aes are summarized in table iii. Headache was 
the most common treatment-related ae experi-
enced by 6% to 9% of nebivolol-treated patients 
and 7.4% of the placebo-treated patients. Of note, 
the incidence of aes commonly associated with 
b-blocker use was low in the nebivolol groups 
combined, including fatigue (3.6% vs 2.5% with 
placebo), erectile dysfunction (0.2%), decreased 
libido (0.1%), bradycardia (0.7%), and depression 
(0.2%). No dose-dependent trends were observed 
for any type of ae.

No deaths occurred during the course of the 
study. there were 12 patients who had a seri-
ous ae (Sae) during the double-blind treatment 
period: 11 in the nebivolol group and 1 in the 
placebo group. Of the 11 Saes in the nebivolol 
group, 2 were considered possibly drug-related: 1 
patient on nebivolol 20 mg had an abnormal eCG 
with inferior t wave changes, and another patient 
on nebivolol 40 mg had an abnormal eCG with 
St changes. both resolved spontaneously without 
discontinuation of study drug treatment. there 

were no increases in orthostatic hypotension with 
nebivolol compared with placebo.

there were few laboratory parameters with any 
significant changes during the study. there were no 
significant changes in any of the laboratory param-
eters associated with CV risk (total cholesterol, 
low-density lipoprotein cholesterol, triglycerides, 
or glucose; data not shown), except for high-densi-
ty lipoprotein cholesterol (HDL-C), which showed 
statistically significant decreases from baseline to 
study end for nebivolol (LS mean changes from 
baseline ranging from 0.383–1.887 mg/dL across 
the nebivolol dose groups). increases in serum uric 
acid and phosphorous were statistically significant 
for nebivolol doses ≥5 mg (placebo-subtracted 
changes ranged from 0.24–0.31 mg/dL) and ≥10 
mg (placebo-subtracted increases ranged from 
0.07–0.17 mg/dL), respectively. the number of 
patients with values shifting from normal at base-
line to outside the normal range at study end was 
not statistically significant for these parameters, 
however. there were also statistically significant 
changes from baseline to study end in hematologic 
laboratory values at nebivolol doses of 5 to 40 mg. 
Specifically, the mean placebo-subtracted changes 
at these doses ranged from –0.11 to –0.15 g/dL 
for hemoglobin and from –0.41% to –0.70% for 

R
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Figure 2. Responder rates by treatment, defined as average trough sitting diastolic blood pressure ≤90 mm Hg at study 
end or a decrease of ≥10 mm Hg. ap=.008 vs placebo. bp=.001 vs placebo. cp<.001 vs placebo.
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hematocrit. the magnitude of these reductions as 
well as the changes in HDL-C may not be clinically 
relevant. among the 10 patients treated with 
nebivolol who had clinically significant low hema-
tocrit and/or hemoglobin levels at the end of the 
study, all had demonstrated below-normal values 
at baseline; there was no evidence of a dose-related 
effect on these parameters.

DiSCuSSioN
the results of the present dose-ranging study 
indicate that once-daily nebivolol is an effective 
antihypertensive agent in patients with mild to 
moderate hypertension. the decrease in Sbp and 
Dbp observed with all doses of nebivolol was sig-
nificantly greater than that observed with placebo. 
High response rates were achieved in patients 
treated with nebivolol, ranging from approximate-
ly 46% to 65%. Nebivolol treatment also showed 
safety and tolerability comparable to placebo over-
all, except at high doses, with incidences of aes 
and withdrawal rates comparable to those of pla-
cebo over the duration of this trial. the trough-to-
peak ratios indicate that bp control was sustained 
for the full 24-hour period and was devoid of 
wide trough-to-peak variation, an important safety 
aspect for a once-daily antihypertensive drug.

the strengths of the current study include the 
randomized controlled trial design and the com-
position of the study population: 43.0% were 
women, 14.5% were black, 21.2% were aged 65 
years or older, 9.7% were diabetic, and 43.9% 
were obese. thus, the patients studied can be 
regarded as representative of the general uS hyper-
tensive population.10–13

the findings of this study are of further inter-
est because of nebivolol’s pharmacologic profile, 
which involves both highly selective blockade of the 
b1-adrenergic receptor and endothelium-dependent 
vasodilating action.14,15 the selectivity of nebivolol 
at clinically relevant doses for the b1-adrenoceptor 
was shown to be 321-fold higher in human myo-
cardial tissue than for the b2-adrenoceptor. this is 
higher than other b-blockers currently available. 
metoprolol, for example, demonstrated only a 
74-fold higher b1- vs b2-adrenoceptor selectivity 
ratio,14 and atenolol was shown to have 2 to 4 
times less b1- vs b-adrenoceptor selectivity than 
nebivolol.16 Studies in normotensive and hyperten-
sive persons have noted that nebivolol modulates 
nitric oxide release and its bioavailability within the 
vascular bed, thereby promoting vasodilation and 
reducing peripheral vascular resistance.6,15 in addi-
tion, a number of studies have consistently shown 

that nebivolol preserves left ventricular function, 
whereby it increases stroke volume and cardiac 
output and maintains cardiac chronotropism dur-
ing exertion.15,17 as a result, nebivolol possesses a 
beneficial hemodynamic profile that distinguishes 
it from many cardioselective b-blockers.

the magnitude of the effects of nebivolol on 
bp observed in this study were comparable with 
those observed in an earlier nebivolol dose-ranging 
study.8 in a 4-week, randomized, double-blind pla-
cebo-controlled study conducted in 509 patients 
with essential hypertension (Dbp ≥95 mm Hg) in 
europe and the united States, nebivolol at dosages 
of 1, 2.5, 5, and 10 mg once daily produced base-
line and placebo-corrected reductions at trough 
in mean supine Sbp/Dbp of –3.7/–2.7, –5.5/–3.8, 
–6.1/–5.9, and –5.1/–6.9 mm Hg, respectively. 
response rates, defined as an achieved supine 
Dbp at trough of ≤90 mm Hg and/or a reduction 
of ≥10 mm Hg, ranged from 38% to 57% with 
the above dosages. the population of this study 
was also heterogeneous and comparable to that 
of the present study where nebivolol at 1.25 to 
10 mg once daily produced baseline and placebo-
corrected reductions in trough SiSbp/SiDbp rang-
ing from –6.6/–5.1 mm Hg to –9.2/–6.3 mm Hg, 
respectively. in other european trials, nebivolol has 
consistently demonstrated antihypertensive effica-
cy similar to that of other b1-adrenergic receptor–
selective b-blockers18–20 and of other major classes 
of antihypertensive agents, including angiotensin-
converting enzyme inhibitors,21,22 calcium channel 
blockers,23,24 and angiotensin receptor blockers.25

interestingly, the reported frequencies of sexual 
dysfunction and central nervous system aes, such 
as fatigue and depression, were not statistically 
different from those found with placebo.26 the 
low incidence of adverse effects with nebivolol 
may be attributable to its b1-selectivity and its 
nitric oxide–mediated vasodilatory effects.26–28 
all doses of nebivolol significantly decreased Hr 
in a dose-dependent manner compared with pla-
cebo. Nebivolol was not associated with adverse 
metabolic effects or clinically significant adverse 
changes in laboratory parameters associated with 
CV risk, although the small decrease in HDL-C 
may warrant further investigation.

the good tolerability with nebivolol found in 
the present study is also consistent with previ-
ous studies showing a low ae rate of only 0.5% 
in 5740 patients with mild hypertension29 and a 
lack of significant adverse metabolic effects with 
nebivolol for serum lipids, carbohydrate metabo-
lism, and insulin resistance.30–32 a meta-analysis 
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was conducted of 10 published european studies 
that compared the efficacy, safety, and tolerabil-
ity of nebivolol with that of other b1-adrenergic 
receptor–selective b-blockers, including atenolol, 
metoprolol, and bisoprolol, in a total of 1122 
patients.26 the meta-analysis found that 5.7% 
fewer patients experienced aes with nebivolol than 
with these other agents. these authors pooled 3 
studies and demonstrated that total aes were 30% 
lower and drug-related aes were 62% lower with 
nebivolol compared with the other b-blockers.26 
taken together, the results suggest that nebivolol 
may have a favorable tolerability profile compared 
with that of other cardioselective b-blockers such 
as atenolol, metoprolol, and bisoprolol.

Overall, the efficacy and safety results of mono-
therapy with nebivolol in this trial, when com-
bined with findings of previous studies, suggest 
that nebivolol is as effective as other widely used 
antihypertensive therapies in lowering bp with a 
satisfactory ae profile.

CoNCluSioNS
treatment of hypertension should not only aim 
at reducing bp but also at preventing or delaying 
hypertension-related CV disease. actions other 
than efficacy that may affect long-term outcomes 
should be considered when choosing an antihyper-
tensive agent.

Nebivolol, a novel, long-acting selective 
b1-adrenoreceptor blocker with a unique hemody-
namic profile, is an effective antihypertensive agent 
in patients with mild to moderate hypertension. it 
is also well tolerated, with a low incidence of aes 
such as fatigue, depression, and erectile dysfunc-
tion that are associated with many b-blockers.
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