
Abstract. – Background and Objectives:
Nebivolol is a third-generation beta-blocker, char-
acterized by unique pharmacological properties.
The combination of nebivolol and hydrochloroth-
iazide (HCTZ) has been evaluated in large-scale
clinical trials. This post-marketing surveillance
analysis evaluated the effectiveness of the
nebivolol/HCTZ combination in a “real-life” set-
ting that included diabetic and elderly patients.

Patients and Methods: The analysis was
based on data from five non-interventional stud-
ies conducted in Germany, which lasted up to 12
weeks. Data from patients treated with
nebivolol/HCTZ 5/12.5 mg/day in combination
were pooled. The following parameters were cal-
culated at the final visit, in the whole population
and in elderly (>70 years) and diabetic sub-
groups: (1) difference from baseline in diastolic
blood pressure (DBP) and in systolic blood pres-
sure (SBP); (2) percentage of responder patients
(reduction in DBP or SBP of 10 or 20 mmHg, re-
spectively). Alterations in laboratory parameters
were also monitored.

Results: In total, 86 patients (mean age
58.9±10.8 years) were included in the analysis.
Nebivolol/HCTZ significantly reduced both DBP
(–11.8±7.9 mmHg; p<0.0001 vs baseline) and
SBP (–22.5±13.5 mmHg; p<0.0001 vs baseline).
In total, 81.4% of patients were responders (75%
and 83.3% in elderly and diabetic patients, re-
spectively). No clinically significant alterations
in laboratory parameters were observed.

Discussion: This study confirms that
nebivolol/HCTZ is an effective and well tolerated
therapeutic strategy in a real-life setting as well
as in clinical trials. Therefore, this combination
may represent a first-choice therapy in the man-
agement of hypertension.
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Introduction

Hypertension, defined as blood pressure (BP)
≥140/90 mmHg, is widely accepted as a major
and independent risk factor for cardiovascular
morbidity and mortality1. The results of a meta-
analysis of many observational studies have
shown a positive correlation between hyperten-
sion and the incidence of cerebro- and cardiovas-
cular disease2. Therefore, reducing BP is a major
goal in the prevention of these events as it has
been demonstrated that even a small decrease in
BP is associated with a lower incidence of car-
diovascular disease2.
Antihypertensive therapies provide substantial

benefits in controlling hypertension1. Patients
treated with an antihypertensive therapy achieve
up to a 30-40% reduction in the rate of fatal and
non-fatal strokes, and a 20% reduction in the rate
of coronary events, when compared to untreated
subjects with hypertension1. On this basis, the
current guidelines of the European Society of
Hypertension/European Society of Cardiology
(ESH/ESC) have stressed the importance of an
early initiation of the antihypertensive treatment,
in order to reach a target BP value of ≤140/90
mmHg1. The target is lower in high-risk patients,
such as those with diabetes and the elderly, as a
lower BP is associated with further benefits in
the reduction of cardiovascular mortality and
morbidity in these higher risk populations1.
Despite the availability of several different

classes of antihypertensive agents, the proportion
of patients achieving adequate BP control follow-
ing monotherapy is not ideal. It has been calcu-
lated that less than 50% of patients achieve a re-
duction in diastolic BP (DBP) ≥10 mmHg, and
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only 20-30% of subjects achieve optimal BP con-
trol1,3. Therefore, in many patients a combination
therapy is required to reach target BP values1.
Current ESH/ESC guidelines have suggested that
a combination of two antihypertensive drugs may
be an effective approach not only in patients not
responding to monotherapy, but also in subjects
with multiple risk factors1.
In particular, the combination of a beta-block-

er and hydrochlorothiazide (HCTZ) is widely
used in clinical practice and is associated with a
large reduction in the incidence of cardiovascular
events, as demonstrated in placebo-controlled tri-
als and meta-analyses4-6. The combination of
third generation beta-blockers with HCTZ is con-
sidered by ESH/ESC to have less or no dysmeta-
bolic action compared with classical beta-block-
ers, so they can be considered a valid option for
initial and subsequent antihypertensive treatment
strategies1.
Nebivolol is a third-generation beta-blocker

with unique characteristics that is clinically ad-
ministered as a racemic mixture of d- and l-enan-
tiomers that have different pharmacological ac-
tivities7-11. Nebivolol is a new lipophilic, selective
beta1-adrenoceptor antagonist that also has en-
dothelial nitric-oxide (NO) mediated vasodilato-
ry activity, and has been approved for the treat-
ment of hypertension in the US12 and for hyper-
tension and chronic heart failure in Europe.13

Nebivolol exerts its vasodilatory effects via the
activation of the L-arginine/NO pathway8,10,14.
Endothelial-derived NO acts through the en-
hancement of cyclic guanosine monophosphate
and thereby influences cardiac contractility15.
Nebivolol has proven BP-lowering capability and
results of dose-finding studies have shown that
nebivolol 5 mg/day is optimal for the antihyper-
tensive treatment7,16,17.
Nebivolol, as monotherapy or in combination

with other antihypertensive medications, pro-
duces significant BP reductions in patients with
hypertension18,19. In clinical studies, performed
in the US, different dosages were used, depend-
ing on BMI and ethnicity. In one large, multi-
center placebo-controlled study (n>600)18 the
addition of nebivolol 5-20 mg/day to existing
antihypertensive therapy resulted in significant
reductions in baseline BP following 12 weeks’
treatment (p≤0.015 versus baseline)18. A signifi-
cantly greater proportion of patients achieving
treatment response was observed with nebivolol
than placebo (53.0-65.1% vs 41.3%; p≤0.028)
and nebivolol was associated with significantly

better BP control rates (41.3-52.7% vs 29.3%;
p≤0.029)18.
The efficacy and safety of a combination of

nebivolol and HCTZ were assessed in several in-
terventional studies16,17,20. These trials have
shown the marked BP-lowering effect of this
combination, but were conducted in an experi-
mental setting. Therefore, a further evaluation of
the effectiveness of the nebivolol/HCTZ combi-
nation in a real-life scenario may be of particular
interest.
On this basis, this study evaluates the antihy-

pertensive efficacy of nebivolol/HCTZ 5/12.5
mg/day combination therapy, via a pooled analy-
sis of several non-interventional post-marketing
studies conducted in a real-life setting, in a high
risk population that included diabetic and elderly
patients.

Patients and Methods

Analysis Design and Population
This pooled analysis is based on the results of

a series of non-interventional post-marketing
studies conducted in Germany between 2002
and 2007. The studies were selected according
to the following criteria: (1) outpatients with es-
sential hypertension treated with nebivolol, at
various dosages, and followed by a general prac-
titioner; (2) patient surveillance between 6 and
12 weeks; (3) analysis and report provided by
GKM Gesellschaft für Therapieforschung mbH,
a midsize, independent, full-service contract re-
search organization for the pharmaceutical in-
dustry and for manufacturers of medical devices
and food supplements (see http://www.gkm-ther-
apieforschung.de/enUK/home/index.htm). Ac-
cording to these criteria, five studies were select-
ed. In total, 262 patients were being treated with
nebivolol/HCTZ combination therapy. Among
these patients, data regarding diabetic and elderly
patients treated with the combination of
nebivolol/HCTZ 5/12.5 mg/day were pooled and
analyzed in the present analysis. Patients with
missing data were excluded.

Evaluation Parameters
Patients were visited by their own general prac-

titioner at baseline and at the end of the study peri-
od (6 or 12 weeks, according to the specific design
of each study). At each visit, BP was measured
with a standard sphygmomanometer.
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Whole population Elderly patients Diabetic patients
(n = 86) (n = 20) (n =24)

Age, years 58.9 ± 10.8 73.2 ±7.2 58.0 ±9.9
Male, number (%) 39 (45.3) 6 (30.0) 39 (37.5)
Height, cm 169.7 ± 9.4 167.6 ± 7.8 168.6 ± 9.4
Weight, kg 81.4 ± 15.0 76.3 ± 11.3 81.5 ± 11.5
Heart rate, bpm 79.7 ± 9.9 79.8 ± 10.2 79.7 ± 11.3
DBP, mmHg 95.2 ± 9.1 93.3 ± 8.5 97.9 ± 8.7
SBP, mmHg 159.4 ± 16.3 161.9 ± 20.8 156.6 ± 10.1
Diabetic subjects, number (%) 24 (27.9) 6 (30.0) 24 (100)
Nebivolol/HCTZ as a 63 (73.3) 16 (80.0) 12 (50.0)
first therapy, number (%)
Observation period of 73 (84.9) 18 (90) 11 (45.8)
6 weeks, number (%)

Table I. Baseline characteristics of the study population and of elderly and diabetic patient subgroups. Data are expressed as
mean ± SD and in percentage.

The following parameters were evaluated: (1)
difference in diastolic blood pressure (DBP) and in
systolic blood pressure (SBP) from baseline to the
final visit; (2) percentage of responder patients (de-
fined as experiencing a reduction in DBP or SBP of
10 or 20 mmHg, respectively) at the final visit.
The safety of the combination was assessed by

monitoring the alterations in glycaemia and in
lipid profile from baseline to the final visit using
standard laboratory measurements.

Data Analysis
Data were analyzed with descriptive statistics.

The comparison between baseline and final data,
and between patients receiving nebivolol/HCTZ
for 6 and for 12 weeks, was conducted by the
analysis of covariance. Statistical analysis was
conducted with SAS® software, version 9.1 [SAS
Institute Inc., Cary, NC, USA]).

Results

Analyzed Population
In total, 86 patients (39 males; mean age

58.9±10.8 years), taking nebivolol/HCTZ 5/12.5
mg/day, were included in this analysis. Baseline
characteristics of the entire population are reported
in Table I. Most patients (n=63; 73.3% of the entire
population) had initiated nebivolol as a first therapy.
Only six patients were being treated with concomi-
tant medications (digitalis glycoside, bile acid se-
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questrant, inhibitor of production of uric acid, bis-
phosphonate, platelet aggregation inhibitor, and
opioid, respectively). Seventy-three subjects (84.9%
of the entire population) were included in studies
that were 6 weeks in duration. Among the evaluated
patients, 20 subjects were aged >65 years, and 24
were diabetics. Baseline characteristics of these
subgroups are summarized in Table I.

Effect on BP
BP lowering in patients treated with

nebivolol/HCTZ for 6 weeks (n=73) was similar
to that observed in subjects treated for 12 weeks
(n=13) [6 weeks: –11.7 mmHg and –23.0 mmHg
for DBP and SBP, respectively; 12 weeks: –12.4
mmHg and –19.7 mmHg for DBP and SBP, re-
spectively; p=0.1 between the groups]. This may
allow pooling of data in patients taking nebivolol
for different durations of the therapy.
Therefore, the analysis of the whole popula-

tion (n=86) revealed that the combination of
nebivolol/HCTZ 5/12.5 mg/day produced a sig-
nificant reduction in both DBP (–11.8±7.9
mmHg; p<0.0001 vs baseline) and SBP
(–22.5±13.5 mmHg; p<0.0001 vs baseline) when
compared with baseline (Figure 1). If expressed
as percentages, the reductions from baseline
were 12.4% (DBP) and 14.1% (SBP) [Figure 2].
In elderly patients (n=20), nebivolol/HCTZ

5/12.5 mg/day combination therapy produced
significant reductions versus baseline values in
both DBP (–11.0±8.4 mmHg; p<0.0001) and
SBP (–22.5±13.6 mmHg; p<0.0001) [Figure 1].
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The percentage reductions were 11.8% in DBP
and 13.9% in SBP (Figure 2).
When considering diabetic patients (n=24),

the reductions in DBP and SBP were –13.8±8.4
mmHg and –21.7±10.9 mmHg, respectively
(p<0.0001 vs baseline for both comparisons [Fig-
ure 1]. The percentage reductions were 14.1%
(DBP) and 13.9% (SBP) [Figure 2].
The percentage of responders after nebivolol/

HCTZ administration in the whole population

(n=86) is 81.4% (Figure 3). Responders com-
prised 75% of the elderly group and 83.3% of the
diabetic population (Figure 3).

Safety Evaluation
No clinically significant differences in gly-

caemia and lipid profiles were seen with
nebivolol/HCTZ 5/12.5 mg/day combination
therapy. Baseline and final values for all parame-
ters evaluated are shown in Figure 4. Overall,
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Figure 1. Variation in diastolic blood pressure (DBP) and systolic blood pressure (SBP) at the final visit versus baseline
values, in the whole population (n=86), elderly patients (n=20) and diabetic patients (n=24). p<0.0001 vs baseline for all
comparisons.

Figure 2. Percentage variation in diastolic blood pressure (DBP) and systolic blood pressure (SBP) at the final visit versus
baseline values, in the whole population (n=86), elderly patients (n=20) and diabetic patients (n=24).



these results were similar to those observed in
the elderly and diabetic patient subgroups (data
not shown).

Discussion

The results of this pooled analysis of post-
marketing studies, conducted in a real-life set-

ting, indicate that the administration of the com-
bination nebivolol/HCTZ 5/12.5 mg/day pro-
duces a significant reduction (between 10% and
15%) in BP in hypertensive patients. Moreover,
the effect of the nebivolol/HCTZ combination
was observed after 6 weeks of treatment and was
maintained for up to 12 weeks. Such BP lower-
ing is likely to be associated with a clinically im-
portant reduction in the incidence of cardiovascu-
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Figure 3. Proportion of responder patients (reduction from baseline in DBP pressure or SBP equal to 10 and 20 mmHg, re-
spectively) at the final visit, in the whole population (n=86), elderly patients (n=20) and diabetic patients (n=24).

Figure 4. Baseline and final values for different parameters of the safety analysis, in the whole population evaluated (n=86).
All data are expressed as mean±SD.
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lar events, as elevated BP is considered the lead-
ing risk factor for the development of cardiovas-
cular disease2.
Previous studies have suggested that combining

nebivolol with HCTZ or other antihypertensives
results in an additive effect on BP lowering7,16-19,21.
The benefits of nebivolol/HCTZ combination in
terms of BP reduction were first indicated in a
placebo-controlled multifactorial trial, conducted
in 240 hypertensive patients17. After 12 weeks of
treatment, a dose-related reduction for nebivolol
and HCTZ was observed, both in clinical and am-
bulatory BP. Of note, this effect had a fast onset of
action, since it was already evident after 2-4
weeks from the initiation of therapy. Similar find-
ings were obtained in different prospective, dou-
ble-blind trials comparing nebivolol with other an-
tihypertensive drugs, like atenolol, lisinopril or
amlodipine, in patients with hypertension7,16,21. In
these trials, HCTZ addition was allowed in those
patients who did not achieve BP control on
monotherapy. Overall, all studies consistently
showed that the administration of nebivolol/HCTZ
had an additive effect in reducing BP. In a recent
study18, performed in the US (where different
dosages of nebivolol are used, depending on BMI
and ethnicity) the addition of nebivolol 5, 10 and
20 mg/day to existing antihypertensive therapy
consisting of ACE inhibitors, angiotensin II recep-
tor blockers or diuretics (or their combinations)
for 12 weeks in patients with uncontrolled hyper-
tension produced mean reductions of 3.3-4.6
mmHg in trough sitting DBP and 3.7-6.2 mmHg
in trough sitting SBP compared with placebo. The
additive clinical effect of nebivolol and HTCZ was
also confirmed in a post-marketing analysis of da-
ta obtained in two multicenter trials, performed
mostly in the US, with a parallel, double-blind de-
sign, conducted in patients with mild-to-moderate
hypertension19. In these studies, the combination
therapy with nebivolol/HCTZ in patients with
poorly controlled hypertension (DBP ≥90 mmHg)
produced significantly greater reductions in both
SBP and DBP when compared to the nebivolol
monotherapy. Of note, the reduction in BP and the
subsequent improvement in the management of
hypertension reported in the current study was al-
so observed in two different subgroups of patients,
namely elderly individuals and diabetic subjects,
who are considered high-risk cardiovascular pa-
tients1. These findings are in line with other inves-
tigations showing the efficacy of the combination
of nebivolol/HCTZ in elderly subjects17 and in di-
abetic patients22.

In the present study, the reduction in BP ob-
served with nebivolol/HCTZ 5/12.5 mg/day in
combination allowed the majority of patients to
achieve a clinical response or normalization of
BP at the end of the observation period, in accor-
dance with current ESH/ESC guidelines1.
This clinically-important finding confirms that

the administration of a combination therapy may
play a pivotal role in the achievement of optimal
BP control. In fact, the combination of antihyper-
tensive agents characterized by different and
complementary mechanisms of action, like
nebivolol (a third-generation beta-blocker) and
HCTZ (a diuretic), may offer a greater efficacy
than the respective monotherapies, and/or a more
favourable tolerability profile1,23-26. This is partic-
ularly relevant for nebivolol, which has a dual
mechanism of action; in addition to its selective
ß1-adrenoceptor antagonist activity, it also has a
vasodilatory activity, mainly attributable to the l-
enantiomer8-10. Previous researches have demon-
strated that fixed-dose combinations provide sev-
eral advantages over monotherapy and the co-ad-
ministration of two separate agents in the treat-
ment of hypertension. A recent meta-analysis
that analysed data from 42 trials24 stated that the
additional reduction in BP through the combina-
tion of two drugs from different classes is ap-
proximately five times greater than dosage dou-
bling of one drug. Current guidelines recommend
the use of fixed-dose combinations over co-ad-
ministration of agents if available, because of the
improved compliance they can provide in the
long-term clinical management of hypertension1.
In particular, a fixed-dose combination of
nebivolol and HCTZ may be particularly useful
in elderly and diabetic patients, who are usually
receiving treatment with a very high number of
concomitant medications1.
Since anti-hypertensive therapy often requires

a long-term administration, tolerability is a par-
ticular concern. It has been suggested that tradi-
tional beta-blockers may be associated with neg-
ative effects on glucose and lipid metabolism27,28.
On the contrary, the present study shows that the
combination of nebivolol and HCTZ was well
tolerated in a high-risk population; overall, no al-
terations of laboratory parameters were observed.
These findings are in line with other previous in-
vestigations and further strengthen the recom-
mendations of current ESH/ESC guidelines,
which have highlighted that the third-generation
beta-blockers, like nebivolol, don’t have side ef-
fects on the metabolic profile1. It is likely that the
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unique pharmacodynamic profile of nebivolol
could play a role in avoiding the onset of these
adverse events7. Nebivolol is a beta1-adrenergic
antagonist with NO-mediated vasoactivity that
provides effective BP reduction without an influ-
ence on metabolic parameters and without an in-
creased incidence of new-onset diabetes, unlike
older beta-blockers7, 29.
It must be acknowledged that this study pre-

sents several limitations. First, there is no direct
comparison of nebivolol/HCTZ with any other
antihypertensive treatment. However, compar-
isons are already available from previous stud-
ies7,16,17,21. Second, the observational nature of the
present pooled analysis is per se associated with
the presence of several confounding factors, thus
limiting, at least in part, the ability to infer any
direct cause-effect relationship. However, the re-
al-life setting in which the study was conducted
enhances the clinical significance by providing
information that directly emerges from the clini-
cal practice.
In conclusion, the results of this pooled analysis

of post-marketing studies confirm the efficacy and
the good safety profile of nebivolol/HCTZ combi-
nation therapy in a real-life scenario, including the
elderly and the diabetic patients. This fixed-com-
bination regimen may be particularly useful by
improving the patient’s compliance, especially in
the elderly and the diabetic patients who are likely
to be receiving multiple medications.
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