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Commentary

B-Blockers in the Treatment of
Hypertension: New Data, New Directions

Michael A. Weber, MD;' George L. Bakris, MD;? Thomas D. Giles, MD;3 Franz H. Messerli, MD#

-Blockers were first used for the treatment of

hypertension in the early 1970s. The first clini-
cally available member of this class, propranolol,
which blocks both B, and B, receptors, was initially
indicated for the treatment of angina pectoris and
cardiac arrhythmias, and its efficacy as an antihy-
pertensive agent was discovered later. There has
never been a clear understanding of how B-block-
ade reduces blood pressure. Hemodynamically,
these drugs decrease cardiac output; the slowing of
heart rate was originally thought to be of clinical
importance, particularly in hypertensive patients
with tachycardia. But, at the same time, periph-
eral resistance is increased slightly and sodium
reabsorption by the kidney is increased. The abil-
ity of B-blockers to inhibit activity of the renin-
angiotensin system by reducing the release of renin
from the juxtaglomerular cells of the kidney may
contribute to their blood pressure-lowering effects,
especially in patients with medium or high levels of
plasma renin activity.!

One of the reasons for the acceptance of this
new drug class by clinicians was that these agents
appeared to be better tolerated than many of the
drugs previously available for treating hyperten-
sion. Even so, B-blockers, at least in the dos-
ages originally used, tended to decrease exercise
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tolerance and sexual activity levels and at times
cause symptoms of fatigue and depression. The
development of agents that selectively block the
B, receptors, often referred to as cardioselective
drugs, provided a relative measure of protection
against adverse effects of B-blockade on airway
function, particularly for patients with asthma and
obstructive lung disease.

Over time, B-blockers became widely accepted
for the treatment of hypertension, and 3 of the
reports of the Joint National Committee on the
Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure (JNC)—JNC IV in 1988,
JNC V in 1993, and JNC VI in 1997—recom-
mended these drugs as one of the preferred medica-
tions for first-step treatment for the management
of hypertension.”™ Recently, questions have begun
to emerge about the ability of some B-blockers to
provide as much protection against fatal and non-
fatal cardiac and stroke events as other classes of
antihypertensive drugs.

These concerns may appear surprising, as the
B-blockers have been of unquestioned value in
improving survival and reducing major cardiovas-
cular events, particularly sudden death, in patients
who have experienced myocardial infarction or
heart failure.>® Still, as emphasized in a recent
commentary (coauthored by one of the writers of
this editorial [FHM]), clinical trial evidence sup-
ports the conclusion that at least one of the widely
used B-blockers should no longer be regarded as
an appropriate choice for the routine treatment of
uncomplicated hypertension.”

CONSIDERING THE EVIDENCE

Despite support for B-blockers in the guidelines’
recommendations, scrutiny of the evidence that
these agents provided clinical benefit, particularly
in the elderly, began to raise serious concerns.?
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The Losartan Intervention for Endpoint Reduction
(LIFE) study added to these questions. In high-risk
patients with hypertension, the B-blocker atenolol
was significantly more likely than the angiotensin
receptor blocker losartan to be associated with
stroke events in white patients but not in black
patients.” Even earlier, British studies in elderly
hypertensive patients had shown that B-blockers
were inferior to thiazides in reducing morbidity
and mortality; in fact, they were not significantly
different from placebo.!”

Not all the news was bad for the B-blockers,
however. In another large British study testing
the desirability of achieving tight blood pressure
control in patients with type 2 diabetes mellitus,
B-blocker-based therapy was at least equivalent
to angiotensin-converting enzyme (ACE) inhib-
itor-based therapy in improving cardiovascular
and diabetes-related outcomes.'’ In addition, a
Scandinavian trial comparing differing drug classes
for the management of hypertension in elderly
patients demonstrated that event rates for patients
receiving B-blockers, either alone or in combina-
tion with diuretics in two-thirds of patients, were
similar to those for patients receiving other antihy-
pertensive drugs.'? In fact, in another subset of a
Scandinavian study, admittedly one beset by meth-
odologic issues, the B-blocker metoprolol appeared
to be superior to a thiazide in preventing major
coronary events in hypertensive men.'3

Unfortunately, the preponderance of clinical
outcomes data reviewed by meta-analyses across
a broad range of clinical trials appears to be rais-
ing questions regarding the ability of B-blockers to
protect against major hypertension-related clini-
cal outcomes when compared with other anti-
hypertensive drugs. B-Blockers—atenolol, most
notably—appear to be associated with significantly
higher rates of all-cause mortality, cardiovascular
mortality, and especially stroke when compared
with diuretics, ACE inhibitors, or calcium chan-
nel blockers (CCBs).'* Even when compared with
placebo, it appears that the outcome benefits of
B-blocker therapy are relatively modest.!’ It is pos-
sible that some of the poor performance of atenolol
might be related to using this relatively short-acting
drug on a once-daily basis with inadequate doses.

A major cause for concern over the use of
conventional B-blockers has come from the Anglo-
Scandinavian Cardiac Outcomes Trial (ASCOT).1¢
In this study, conducted in a large cohort of rela-
tively high-risk middle-aged hypertensive patients,
a comparison of atenolol-based treatment with
a thiazide added if necessary vs a CCB-based
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regimen (amlodipine) with an ACE inhibitor (per-
indopril) added if necessary revealed that major
cardiac and stroke outcomes favored the CCB/
ACE inhibitor treatment arm. The ASCOT over-
sight safety committee recommended that the trial
be terminated prematurely due to excess mortality
in the patients randomized to the B-blocker arm.
For many observers, these results suggested that
treatment with a B-blocker-based regimen and
a thiazide (which, at the time, were among the
preferred antihypertensive agents recommended
by guidelines committees) no longer represented
appropriate therapy.

Explanations for this disappointing result are
not entirely clear. It is well established, though, that
the traditional B-blockers may produce adverse
metabolic changes. Typically, they have unwanted
effects on glucose and insulin metabolism and may
even be diabetogenic.!” The older agents also have
adverse effects on the lipid profile: they decrease
blood concentrations of high-density lipoprotein
cholesterol and increase plasma triglyceride con-
centrations.!® It is plausible that these B-blocker
effects on glucose and lipid metabolism could at
least partly explain the clinical outcomes differ-
ences between these agents and other drug classes.

A further tantalizing explanation for the fewer
than expected benefits of B-blockers may lie with
their hemodynamic effects. In a substudy of ASCOT,
a noninvasive technique that estimates central
(aortic) blood pressure as well as peripheral blood
pressure was used to compare atenolol-based ther-
apy with amlodipine-based therapy.!® Interestingly,
whereas the 2 treatment arms had similar blood
pressure-lowering effects at the end of the trial
when measured in the peripheral circulation, the
B-blocker treatment was significantly less effica-
cious than the CCB treatment in reducing central
pressure. This discovery provides an important
insight, for it is likely that both cardiac and stroke
events are particularly affected by the central blood
pressure. As far as some B-blockers are concerned,
this could provide a further explanation for their
apparent failure to reduce major clinical events to
the same extent as other therapies.

A NEW DIRECTION:

THE VASODILATORY B-BLOCKERS

Two different B-blockers, carvedilol and labetalol,
the so-called vasodilatory B-blockers, are already
in wide use. Carvedilol is a nonselective B-blocker
with additional a-blocking activity that has been
available in the United States for several years.
Nebivolol is a highly selective B,-blocker with the
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additional property of increasing the availability of
vascular nitric oxide. Nebivolol, which is expected
to be approved for use in the United States in
early 2008, is already available in Europe and
certain other countries. These vasodilating drugs
have metabolic and hemodynamic properties that
distinguish them from their predecessors in the
B-blocker class.

Carvedilol is already widely used for the treat-
ment of heart failure. It has been shown to prolong
survival and reduce events in patients with chronic
heart failure and also in patients who develop left
ventricular systolic dysfunction following a myo-
cardial infarction.?’ In a new long-acting formula-
tion, carvedilol is an effective and well-tolerated
once-daily antihypertensive agent.”! Its additional
o-blocking attributes probably explain its neutral
or even slightly beneficial metabolic effects. In
a large clinical trial conducted in hypertensive
patients with type 2 diabetes already receiving
blockers of the renin-angiotensin system, additional
therapy with carvedilol was found to be as effective
as treatment with metoprolol in reducing blood
pressure.”> However, the tendency toward adverse
effects in glucose and lipid metabolism observed
with metoprolol did not occur with the metaboli-
cally neutral carvedilol. It is possible, too, that the
unique hemodynamic and metabolic properties of
carvedilol might have an advantage in heart failure
therapy: in a comparative trial with metoprolol,
treatment with carvedilol was associated with bet-
ter clinical outcomes as well as a reduced tendency
to produce new-onset diabetes.??

The distinguishing feature of nebivolol is its abil-
ity to enhance the availability of nitric oxide. Nitric
oxide mediates some of the key hemodynamic and
vasoprotective properties of the vascular endothe-
lium.>* Compared with conventional B-blockers,
and like carvedilol and labetalol, nebivolol has been
shown to reduce peripheral resistance in hyperten-
sive patients and to increase stroke volume.?® This
allows cardiac output to be maintained despite
the modest decrease in heart rate associated with
this drug’s highly selective B-blocking properties.
Nebivolol’s hemodynamic profile is more similar to
that of an ACE inhibitor or an angiotensin receptor
blocker than other B-blockers without vasodilating
properties. It is likely, too, that the vasodilatory
properties of nebivolol help explain why, unlike
most other B-blockers, its antihypertensive efficacy
in black patients is equal to its efficacy in non-
blacks.?® Recent evidence indicates that nebivolol
has a significantly greater effect on central blood
pressure than atenolol.?”

THE JOURNAL OF CLINICAL HYPERTENSION

Carvedilol and nebivolol do not have the inhibi-
tory effects on exercise tolerance that have previ-
ously been reported with B-blockers.”® Both of
these agents have been shown to have survival
benefits in patients with heart failure, including
patients who are elderly and have heart failure but
preserved systolic function.?’ The metabolic effects
of nebivolol are similar to those of carvedilol; for
instance, using the euglycemic hyperinsulinemic
clamp as well as other methods for measuring
insulin sensitivity, this drug has been shown not to
differ from placebo and to be superior to medica-
tions such as atenolol and metoprolol in maintain-
ing glucose homeostasis.>°

Of note, both vasodilating B-blockers, carve-
dilol and nebivolol, have lesser negative chronotro-
pic effects than do traditional B-blockers. Recent
data have shown that this may be an advantage
in hypertensive patients receiving a B-blocker.
In a recently reported meta-analysis of 34,096
patients receiving B-blockers, there was a negative
correlation between heart rate and cardiovascular
morbidity and mortality; slower heart rate was
associated with greater all-cause mortality, cardio-
vascular mortality, stroke, and myocardial infarc-
tion.3! This is in contrast to what other investiga-
tors have shown in the post-myocardial infarction
population, in whom cardioprotection seems to be
contingent on heart rate reduction.’> Conceivably,
vasodilating B-blockers used in hypertension may
have an advantage over traditional agents in that
they reduce heart rate less. This concept deserves
further exploration.

LOOKING TO THE FUTURE

It is of interest to note how current published guide-
lines on hypertension management are addressing
the B-blockers. JNC 7, which is now about 4 years
old, lists B-blockers as possible initial drug therapy.
In addition, this report appropriately emphasizes
the importance of using B-blockers in patients who
have a history of myocardial infarction or heart
failure.33 A recent meta-analysis based on intra-
vascular ultrasonographic studies of the coronary
circulation in patients with ischemic heart disease
has concluded that B-blockers may actually be
associated with regression of atheroma volume and
so should be considered as treatments of choice in
such patients.3*

Following the disappointing performance of
atenolol in ASCOT,'® guidelines in Britain rel-
egated B-blockers to third-line status for treating
hypertension unless there are compelling rea-
sons to use them sooner.>® In contrast, the latest
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