Continuing evolution of the role of -blockers in the

treatment of hypertension

The B-blockers have evolved into one of the most prescribed classes of drugs for the treatment of
cardiovascular disease in general, and hypertension in particular. However, the class is one of the more
heterogenous groups in pharmacological agents. The evolution of the B-blockers has included increased
selectivity for the B1 receptor (cardioselective) and, more recently, development of B-blockers with
vasodilating properties. As a result of this evolution, the current vasodilating B-blockers, i.e., nebivolol
and carvedilol, have a better hemodynamic profile and are devoid of many of the troublesome side effects,
for example, fatigue, sexual dysfunction and increased insulin resistance and disturbances in glucose
metabolism, found in the traditional B-blockers. Nebivolol produces vasodilation by a mechanism that
includes increased bioavailability of nitric oxide that may bring other benefits. With these improvements
in design, the future for the use of B-blockers appears bright.
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The classification of o~ and B-adrenoceptors by
Ahlquist and colleagues in 1948 provided the
foundation for the development of drugs that
could modulate the sympathetic nervous system
(SNS) 1. The first B-blocker, pronethalol, devel-
oped by Sir James Black, was limited clinically
due to safety concerns. However, the subsequent
development of its successor, propranolol, earned
Black the Nobel Prize for Medicine in 1988,
and revolutionized the process of the laboratory
development of cardiovascular drugs 2]. The
development of the B-blocking class of drugs
provided clinicians with new tools to treat
many cardiovascular disorders that now include:
hypertension, heart failure, angina pectoris, cer-
tain arrhythmias, post-myocardial infarction
ventricular dysfunction and high-risk patients,
including those with diabetes mellitus [3-s).
The first widely used B-blocker, propranolol,
had equal blocking properties at both the 1
and B2 adrenoceptor subtypes. Since blocking
B2 receptors produced unwanted side effects
(e.g., vasoconstriction and bronchoconstriction),
new (second-generation) drugs were developed
that were more selective for the B1 receptor, for
example, metoprolol and atenolol. These drugs
were called cardioselective. However, at higher
doses, blockade occurred at both receptors [6].
The traditional B-blocking drugs are associ-
ated with many side effects, including fatigue,
sexual dysfunction (erectile dysfunction), cold
hands and weight gain [7], and have limited effi-
cacy in obese patients [8]. Moreover, these tradi-
tional B-blockers have a propensity to increase
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insulin resistance and hasten the appearance of
hyperglycemia (diabetes mellitus). Additionally,
the use of B-blockers in African—American
hypertensive patients may be limited owing to
the fact that traditional -blockers are less effec-
tive in lowering blood pressure (BP) in hyper-
tensive African—American patients compared
with hypertensive Caucasian patients [9,10].
The newer (‘third-generation’) B-blocking
drugs are characterized by the ability to pro-
duce vasodilation, and include carvedilol,
labetalol and nebivolol. Carvedilol and labeta-
lol achieve vasodilation by interfering with the
ol adrenoceptor, whereas nebivolol utilizes a
mechanism that is endothelial dependent and
results in increased bioavailability of nitric

oxide (NO) (vide infra).

Recent studies of traditional

B-blockers

Despite their less-than-desirable side effect
profile, the traditional B-blockers have been
considered as ‘first-line’ therapy in the man-
agement of hypertension by every report of the
US Joint National Committee on Prevention,
Detection, Evaluation and Treatment of
Hypertension (JNC), including the JNC 7
report (3. However, a meta-analysis of 13 ran-
domized clinical trials of B-blockers in the
management of hypertension, published in
2005 [11], concluded that atenolol was not as
effective as other antihypertensive drugs in the
treatment of hypertension and that, in com-
parison with other antihypertensive drugs, the
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effects of B-blockers were associated with an
increased incidence of stroke. It was suggested
that atenolol should not be used in the treat-
ment of primary hypertension, and should not
be used as a comparator in future randomized
controlled trials of antihypertensive drugs. This
suggestion was taken in the preparation of the
UK’s National Institute for Health and Clinical
Excellence (NICE) guidelines for the treatment
of hypertension [12]. However, the suggestion
was extended to all B-blockers, even though
the data upon which it was based virtually all
originated from studies of atenolol.

One randomized clinical trial that uti-
lized atenolol as the comparator drug was the
Losartan Intervention for Endpoint Reduction
(LIFE) Study (13]. In this study of hypertensive
patients with left ventricular hypertrophy, the
atenolol arm was approximately 25% more likely
than the angiotensin receptor blocker, losartan,
arm to be associated with stroke events [13].
Nevertheless, atenolol was more effective in
preventing ischemic events and more effective
than losartan in African—American subjects.
However, the atenolol-based therapy was at least
equivalent to angiotensin-converting enzyme
(ACE) inhibitor-based therapy in improving
cardiovascular and metabolic outcomes in the
UK Prospective Diabetes Study (UKPDS) when
examining the importance of achieving tight
blood pressure control in patients with Type 2
diabetes mellitus [14].

Atenolol, more than any other traditional
B-blocker, appears to be associated with signifi-
cantly higher rates of all-cause mortality, cardio-
vascular mortality and stroke [11]. It should be
noted that in most clinical trials, atenolol was
dosed once daily, often at a dose of 50 mg. It
has been demonstrated in many subjects that
atenolol is not a once-a-day drug, and thus the
patient is subjected to intermittent periods of
withdrawal — definitely an untoward event. In
the International Verapamil-Trandolapril Study
(INVEST), where atenolol was dosed twice
daily, the B-blocker fared as well as the other
treatment regimens tested [1s].

Atenolol therapy was also evaluated in the
Anglo Scandinavian Cardiac Outcomes Trial
(ASCOT) [16]. In this study, conducted in a
large cohort of relatively high-risk middle-
aged hypertensive patients, a comparison of
atenolol (usually paired with a thiazide) with
the calcium channel blocker amlodipine (usu-
ally paired with perindopril) revealed that major
cardiac and stroke outcomes clearly favored
the calcium channel blocker/ACE inhibitor
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treatment arm [16]. The trial was terminated
prematurely owing to excess mortality in the
patients randomized to the B-blocker arm.

Explanations for this disappointing result are
not entirely clear. However, a clue is available
from a substudy of ASCOT, the Conduit Artery
Function Evaluation (CAFE) trial. In this trial, a
noninvasive technique was used to compare the
effects of atenolol-based therapy and amlodipine-
based therapy on central (aortic) and peripheral
blood pressure [17]. Importantly, whereas the
two treatment arms had similar blood-pressure-
lowering effects when measured in the brachial
artery, the B-blocker treatment was significantly
less effective than the calcium channel blocker
treatment in reducing central pressure. This dif-
ference in effectiveness of blood pressure lower-
ing is particularly important, since both cardiac
and stroke events are directly affected by the cen-
tral blood pressure. These data may provide an
explanation for the apparent failure of traditional
B-blockers to reduce major clinical events to the
same extent as other antihypertensive therapies,
for example, the LIFE trial.

Third-generation p-blockers
The third-generation f-blockers are character-
ized by the ability to produce arterial dilation
and reduce peripheral vascular resistance, in
addition to blocking the B-receptor. Traditional
B-blocking drugs targeted two primary adren-
ergic receptors of norepinephrine. Bl recep-
tors predominate in healthy cardiac muscle,
while B2 receptors predominate in the bronchi.
Traditional B-blockers, such as propranolol, are
nonselective and block both B1 and B2 recep-
tors [6]. Second-generation B-blockers, such as
acebutolol, atenolol, bisoprolol and metoprolol,
offer more selective B1 or 2 blockade [¢].
Third-generation, vasodilating -blockers,
i.e., bucindolol, labetolol, carvedilol and nebiv-
olol, vary in their selectivity 18]. Carvedilol is
nonselective with inhibition of the al receptor.
Labetolol is nonselective with a higher affinity for
the al receptor than for B1 and B2 receptors.
Carvedilol is a nonselective B-blocker and
provides al-receptor blockade. The al recep-
tors mediate endothelial function and vaso-
constriction in peripheral vessels, regulate blood
flow to the kidneys, and have been linked to
conditions such as myocardial hypertrophy and
benign hyperplasia of the periurethral prostate.
Nebivolol, recently approved for use in the
treatment of hypertension in the USA, has
been shown to have higher B1 selectivity than
other B-blockers, and endothelium-dependent
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vasodilation associated with increased bioavail-
ability of NO [19]. Nebivolol is a racemic mix-
ture of D-nebivolol (+SRRR) and L-nebivolol
(-RSSS), and both enantiomers appear to vasodi-
late equally [20]. The L-enantiomer is responsible
for the increased bioavailability of NO, while the
D-enantiomer is primarily responsible for block-
ade of the B-receptor [18]. The exact mechanism
for the increased bioavailability is not completely
known, but may involve the B3 receptor subtype
and modulation of asymmetric dimethylarginine

(ADMA).

Adverse side effects

The third-generation B-blockers as a group are
associated with fewer adverse drug reactions and
are associated with potentially beneficial effects
on arterial vasculature. In particular, third-
generation B-blockers differ from traditional
B-blockers with regard to benefit—risk, concern-
ing the adverse effect on diabetes and insulin sen-
sitivity. For example, traditional, older B-blockers
(propranolol, atenolol and metoprolol) decrease
insulin sensitivity. However, as discussed below,
recent metabolic studies report that third-genera-
tion vasodilating 3-blockers have beneficial effects
on insulin sensitivity as well as on atherogenic risk
factors and endothelial function.

Carvedilol
The Glycemic Effects in Diabetes Mellitus/
Carvedilol-Metoprolol Comparison in
Hypertensives (GEMINI) trial, a double-blind
randomized trial involving 1235 participants
at 205 sites, studied the metabolic effects of
carvedilol versus metoprolol in patients with
Type 2 diabetes and hypertension [21]. Patients
were randomized to receive metoprolol (50 mg
twice daily [b.i.d.], titrated up to 200 mg b.i.d.)
or carvedilol (6.25 mgb.i.d., titrated up to 25 mg
b.i.d.) for 35 weeks. Similar blood pressure levels
were achieved in the two groups. Mean hemo-
globin A1C (HbAlc) increased significantly in
the metoprolol group (0.15%, p <0.001), but not
in the carvedilol group (0.02%, p = 0.65), and
insulin sensitivity improved significantly with
carvedilol (-9.1%, p = 0.004), but not meto-
prolol (-2.0%, p = 0.48). Progression to micro-
albuminuria was less frequent with carvedilol
than with metoprolol (6.4 vs 10.3%, p = 0.04).
GEMINTI is the first large-scale randomized trial
to evaluate the addition of B-blockers to ACE
inhibitors or angiotensin receptor blockers to
achieve the recommended blood pressure target
of less than 130/80 mmHg for patients with
Type 2 diabetes; in these high cardiovascular
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risk patients, carvedilol successfully achieved
the blood pressure goal while maintaining
glycemic control.

Nebivolol
Nebivolol is a novel third-generation, cardio-
selective (Bl-adrenoceptor) lipophillic, vaso-
dilatory B-blocker [22], and produces endothe-
lium-dependent vasodilation [21-23] mediated
through the t-arginine/NO pathway. Nebivolol
is the most cardioselective B-blocker when
assessed in human myocardium [24]. In Europe,
nebivolol is currently approved and well tolerated
in the treatment of hypertension, coronary artery
disease, myocardial infarction, heart failure and
left ventricular dysfunction.

The hemodynamic effects of nebivolol differ
from those of older traditional B-blockers. In
hypertensive patients, nebivolol administration
was associated with a decrease in peripheral vas-
cular resistance, and preserved cardiac output,
stroke volume and left ventricular function [25].
Nebivolol, unlike atenolol, has demonstrated
efficacy in reducing central aortic pressure [25].

Study of nebivolol in

an African—-American

hypertensive population

Hypertension and its associated cardiovascular
and renal complications occur disproportion-
ately more often among African—Americans
compared with Causcasians.

In a study of 300 African—Americans with
Stage I or II hypertension (sitting diastolic blood
pressure [SIDBP] 295 mmHg and <109 mmHg)
treated with placebo or once-daily nebivolol
(2.5, 5, 10, 20 and 40 mg), all doses of nebivo-
lol decreased BP, and a clear dose response was
observed, with numerically greater reductions in
both SiDBP and sitting systolic blood pressure
(SiSBP) with increasing nebivolol doses up to
20 mg [26]. Response rates in African—American
patients at the end of the treatment period were
significantly higher for nebivolol at doses of 5,
10, 20 and 40 mg compared with placebo (58.0,
58.8, 64.0 and 56.9 versus 26.5%, respectively;
p < 0.002). It is possible that these effects in
black patients are related to the NO mechanism
of vasodilation of nebivolol. Nebivolol has been
found to decrease oxidative stress and restore NO
bioavailability in black subjects [27.28].

Adverse & metabolic effects

of nebivolol

The side-effect profile of nebivolol is similar to
placebo [29]. In particular, there appears to be no
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adverse effect on sexual function in general, and
erectile function in particular [30]. Nebivolol, in
comparison with metoprolol, increased insulin
sensitivity in patients with hypertension [31.32].

Although there has yet to be any clinical tri-
als investigating the antihypertensive effects
of nebivolol in elderly patients, data from the
Study of Effects of Nebivolol Intervention on
Outcomes and Rehospitalization Seniors with
Heart Failure (SENIORS) trial have shown
that nebivolol is well tolerated in elderly
patients with chronic heart failure, and nebivo-
lol reduced the risk of mortality and morbidity,
as well as hospitalization rates [33].

Hypertension treatment guidelines &
the third-generation p-blockers

The latest edition of the guidelines of the
European Society of the Cardiology/European
Society of Hypertension, after considerable eval-
uation of all available data, continue to included
the B-blockers among the other major drug
classes as first-line considerations [34]. However,
of note is the fact that these guidelines empha-
size the positive attributes of the newer vaso-
dilatory B-blockers, nebivolol and carvedilol,
and recommend that they be the agents of
choice. Likewise, the American Association of
Clinical Endocrinologists, while recommend-
ing that B-blockers be strongly considered as
additive therapy in diabetic patients already
receiving an ACE inhibitor or an angiotensin
receptor blocker, emphasize a preference for the
vasodilatory agents [35].

Future perspective

At present, the B-blockers are among the most
prescribed drugs for the treatment of cardio-
vascular disease. The traditional B-blockers, par-
ticularly atenolol, have been criticized recently

and may have accounted for a reduction in use.
However, the third-generation B-blockers have
reawakened interest in the use of B-blockers in
the treatment of hypertension and other cardio-
vascular diseases.

It is now possible for patients to enjoy the ben-
efits of B-blockade in reducing cardiovascular
mortality, in particular sudden death and morbid-
ity, while avoiding the unwanted side effects on
glucose metabolism, sexual function and fatigue
and cold extremities. The hemodynamic profiles,
and placebo-like adverse effect profile, will almost
assure the continued use of this drug class for the
foreseeable future. Of course, many of the tradi-
tional B-blockers have reached generic status and
often cost much less. However, given the need for
combination therapy and quality-of-life issues, a
new generation of 3-blockers is likely to prevail.

Nebivolol is of particular interest since the
mechanism of vasodilation involves the increased
bioavailability of NO. Regardless of the mecha-
nism, the increase of endothelial-derived NO
by nebivolol may provide additional benefits to
those derived from modulating the SNS. NO
modulates endothelial adhesion molecules,
growth of smooth muscle cells and the inflam-
matory response. Moreover, the production of
NO by the endothelium does not produce tachy-
phylaxis, as has been seen with NO donors, for
example, the organic nitrates.
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Despite providing great clinical benefits, older generation B-blockers are associated with many adverse side effects, for example, fatigue,
sexual dysfunction and cold hands, and may have a deleterious effect on metabolic parameters such as serum glucose and lipids,
thereby making them potentially unsuitable in certain patient groups (e.g., those with diabetes or metabolic syndrome). Moreover,

B-blockers have been shown to have reduced efficacy in black and older populations.

Newer (third-generation) vasodilating B-blockers, such as nebivolol and carvedilol, have placebo-like side effects and appear to be

free of adverse effects on metabolic parameters. As such, these third-generation B-blockers may be a potential treatment option for
hypertension treatment in patients, particularly those with diabetes or metabolic syndrome.

Whereas traditional B-blockers are not deemed suitable in certain patient populations, such as African—-American patients, owing to

the fact treatment response rates are generally low, nebivolol is effective, an effect that may be due to its ability to increase nitric oxide
availability. Hypertensive patients often show endothelial dysfunction and a reduction in nitric oxide bioavailability, and this can be more
pronounced in African—-American patients. Additionally, nebivolol, unlike traditional non-vasodilating B-blockers, has been shown to

lower central aortic pressure.

776

Therapy (2008) 5(6)

future science group



Continuing evolution of the role of B-blockers in the treatment of hypertension

Bibliography
Papers of special note have been highlighted as:
of interest
of considerable interest

1 Quirke V: Putting theory into practice: James
Black, receptor theory and the development of
the B-blockers at ICI, 1958-1978. Med. Hist.
50(1), 69-92 (20006).

An exciting development in pharmacology
highlighting the role of industry in the

advancement of science.

2 Stapleton M: Sir James Black and propranol:
the role of the basic sciences in the history of
cardiovascular pharmacology. 7ex. Heart Inst.

. 24, 326-342 (1997).
3 Chobanian AV, Bakris GL, Black HR ez al.;

Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of
High Blood Pressure. National Heart, Lung,
and Blood Institute; National High Blood
Pressure Education Program Coordinating
Committee: Seventh report of the Joint
National Committee on Prevention,
Detection, Evaluation, and Treatment of
High Blood Pressure. Hypertension 42(6),
1206-1252 (2003).

4 Loépez-Sendén J, Swedberg K, McMurray |
et al.; Task ForceOn B-Blockers of the
European Society of Cardiology: Expert
consensus document on B-adrenergic receptor
blockers. Eur. Heart J. 25(15), 1341-1362
(2004).

5 Khan NA, McAlister FA, Rabkin SW ez al.;
Canadian Hypertension Education Program:
The 2006 Canadian Hypertension Education
Program recommendations for the
management of hypertension: part IT —
therapy. Can. J. Cardiol. 22(7), 583-593
(2000).

6 McDevitt DG: Pharmacologic aspects of
cardioselectivity in a B-blocking drug. Am.
J. Cardiol. 59(13), 10F-12F (1987).

7 Ko DT, Hebert PR, Coffey CS, Sedrakyan A,
Curtis JP, Krumholz HM: B-blocker therapy
and symptoms of depression, fatigue, and
sexual dysfunction. JAMA 288(3), 351-357
(2002).

8  Dentali F, Sharma AM, Douketis JD:
Management of hypertension in overweight
and obese patients: a practical guide for
clinicians. Curr. Hypertens. Rep 7(5), 330-336
(2005).

9  Prisant LM, Mensah GA: Use of B-adrenergic
receptor blockers in blacks. /. Clin.
Pharmacol. 36(10), 867—873 (1996).

10 Richardson AD, Piepho RW: Effect of race on
hypertension and antihypertensive therapy. /z.
J. Clin. Pharmacol. Ther. 38(2), 75=79 (2000).

11 Lindholm LH, Carlberg B, Samuelsson O:
Should beta blockers remain first choice in the

future science group

12

20

treatment of primary hypertension?
A meta-analysis. Lancer 4, 1545-1553 (2005).

A signal publication that exposed the 21
problems with the tradition -blockers in

general, and atenolol in particular.

Sever P: New hypertension guidelines from

the national institute for health and clinical
excellence and the British Hypertension 22
Society. /. Renin Angiotensin Aldosterone Syst.

7, 61-63 (20006).

Dahléf B, Devereux RB, Kjeldsen SE ez al.:
Cardiovascular morbidity and mortality in 23
the Losartan Intervention For Endpoint

reduction in hypertension study (LIFE), a
randomised trial against atenolol. Lancer

359(9311), 1004-1010 (2002).
UKPDS Group: Efficacy of atenolol and 24

captopril in reducing risk of macrovascular
Cardiovascular morbidity and mortality in

patients with diabetes and microvascular
complications in type 2 diabetes: UKPDS 39.

UK Prospective/Diabetes Study Group. BM/ 5
317, 713720 (1998).

Pepine CJ, Handberg EM, Cooper-DeHoff RM

et al.: A calcium antagonist vs a non-calcium
antagonist hypertension treatment strategy for
patients with coronary artery disease. The
International Verapamil Trandolapril Study 26
(INVEST), a randomized controlled trial.

JAMA 290(21), 2805-2816 (2003).

Goldstein MR: ASCOT-BPLA. Lancet
366(9489), 895-906 (2005). 27

Williams B, Lacy PS, Thom SM ez al.;

CAFE Investigators; Anglo-Scandinavian

Cardiac Outcomes Trial Investigators; CAFE
Steering Committee and Writing Committee: g
Differential impact of blood pressure-

lowering drugs on central aortic pressure and
clinical outcomes: principal results of the

Conduit Artery Function Evaluation (CAFE)

study. Circulation 113, 1213-1225 (2006).

The important role of central aortic pressure 29
was shown in this clinical trial, and has
stimulated widespread interest in the

measurement of this critical parameter.

Cockeroft JR, Chowienczyk PJ, Brett SE

et al.: Nebivolol vasodilates huyman forearm
vasculature: evidence for an L-arginine/
NO-dependent mechanism. /. Pharmacol.
Exp. Ther. 274, 1067-1071 (1995).

Van de Water A, Janssens W, Van Neuten ] 30
et al.: Pharmacological and hemodynamic

profile of nebivolol, a chemically novel,

potent, and selective Bl-adrenergic antagonist.

J. Cardiovasc. Pharmacol. 11(5), 552563

(1988). .

Ignarro LJ: Different pharmacological
properties of two enantiomers in a unique
B-blocker, nebivolol. Cardiovasc. Ther. 26,
115-134 (2008).

www.futuremedicine.com

An in-depth look at this novel molecule by a
Nobel laureate.

Bakris GL, Fonseca V, Katholi RE ez 4l.:

Metabolic effects of carvedilol vs metoprolol
in patients with type 2 diabetes mellitus and
hypertension: a randomized controlled trial.

JAMA 292(18), 2227-2236 (2004).
Bowman AJ, Chen CP, Ford GA: Nitric oxide

mediated venodilator effects of nebivolol.
Br. J. Clin. Pharmacol. 38(3), 199-204
(1994).

Dawes M, Brett SE, Chowienczyk PJ,
Mant TG, Ritter JM: The vasodilator action
of nebivolol in forearm vasculature of subjects

with essential hypertension. Br. /. Clin.
Pharmacol. 48(3), 460—463 (1999).

Tzemos N, Lim PO, MacDonald TM:
Nebivolol reverses endothelial dysfunction in
essential hypertension: a randomized,
double-blind, crossover study. Circulation

104(5), 511-514 (2001).

Bristow M, Nelson P, Minobe W, Johnson C:
Characterization of B1-adrenergic receptor
selectivity of nebivolol and various other
beta-blockers in human myocardium.

Am. J. Hypertens. 18(Suppl. 1),
A51-A52(2005).

Dhakam Z, Yasmin, McEniery CM et al.:
A comparison of atenolol and nebivolol in
isolated systolic hypertension. /. Hypertens.
26, 351-356 (2008).

Saunders E, Smith WB, DeSalvo KB, Sullivan
WA: The efficacy and tolerability of nebivolol
in hypertensive African—American patients.

J. Clin. Hypertens. 9, 866—875 (2007).

Mason RP, Kalinowski L, Jacob RF,

Jacoby AM, Malinski T: Nebivolol reduces
nitroxidative stress and restores nitric oxide
bioavailability in endothelium of black
Americans. Circulation 112(24), 3795-3801
(2005).

Brixius K, Middeke M, Lichtenthal A,

Jahn E, Schwinger RH: Nitric oxide, erectile
dysfunction and beta-blocker treatment (MR
NOED study), benefit of nebivolol versus
metoprolol in hypertensive men. Clin. Exp.

Pharmacol. Physiol. 34(4), 327-331 (2007).

A systematic study of the role of this
nitric oxide-releasing -blocker in

erectile dysfunction.

Kalinowski L, Dobrucki IT, Malinski T:
Race-specific differences in endothelial
function: predisposition of African Americans

to vascular diseases. Circulation 109(21),

2511-2517 (2004).

Poirier L, Cleroux J, Nadeau A, Lacourciere Y:
Effects of nebivolol and atenolol on insulin
sensitivity and haemodynamics in
hypertensive patients. /. Hypertens. 19(8),
1429-1435 (2001).

777



Giles

Rehospitalisation in Seniors with Heart

The most recently published major

32 Celik T, Iyisoy A, Kursaklioglu H ez a/.:
Comparative effects of nebivolol and Failure (SENIORY) trial. Am. Heart guidelines for the diagnosis and
metoprolol on oxidative stress, insulin J- 154(1), 109-115 (2007). management of hypertension. A must-read
resistance, plasma adiponectin and soluble 34 Mancia G, De Backer G, Dominiczak A for those seriously interested in
P-selectin levels in hypertensive patients. et al.: 2007 Guidelines for the management hypertension.
J. Hypertens. 24(3), 591-596 (2000). of arterial hypertension: The TaskForce for 35 AACE Hypertension Task Force: American
33  Dobre D, van Veldhuisen DJ, Mordenti G the Management of Arterial Hypertension of Association of Clinical Endocrinologists
et al.: Tolerability and dose-related effects of the European Society of Hypertension Medical Guidelines for Clinical Practice for
nebivolol in elderly patients with heart failure: (ESH) and of the European Society of the diagnosis and treatment of hypertension.
data from the Study of the Effects of Cardiology (ESC). Eur. Heart J. 28(12), Endocr. Pract. 12, 193-222 (2006).
Nebivolol Intervention on Outcomes and 1462-1536 (2007).
778 Therapy (2008) 5(6) future science group




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


