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/ ABSTRACT

Hypertension causes significant mortality and morbidity around the world. The B-adrenergic
blockers are one of the most commonly prescribed hypertension medications. Several B-ad-
renergic blockers with different pharmacological qualities have been developed, which may
be grouped info three generations based on the differences in pharmacological properties. In
this narrative review, we addressed evidence-based literature about the role of various types
of B-blockers and related adverse drug reactions (ADRs) in hypertension. PubMed, Scopus,
Google Scholar, and MEDLINE are used for articles search. The title was examined first, followed
by the abstract, and then the entire study. We concluded that the first-generation p-blockers
are non-selective and used as antihypertensive however, not recommended for diabetic,
asthmatic, and chronic obstructive pulmonary disease patients. The second-generation
B-blockers are B1 receptor-selective which are the effective pharmacological option for the
freatment of hypertension, with a lower risk of adverse effects associated with antagonism of B
2-receptor. Third-generation B-blockers showed improved effects on patients as compared to
the previous two generations. This class of B-blockers (labetalol, carvedilol, and nebivolol) has
vasodilatory abilities and has an extra beneficial influence with fewer ADRs. However, the
effectiveness and benefit of B-blockers as first-line therapy for hypertension is still controversial.
As aresult, further accurate screenings, as well as large randomized control clinical frials (RCTs),
are needed to investigate the role of all B-blockers in hypertension.
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INTRODUCTION ly, hypertension affects an estimated 1.13 billion
Hypertension, often known as high or rising blood individuals with the majority living in low- and
pressure (BP), is a condition in which the pressure in middle-income countries (LMICs). Furthermore, one
the arteries remains higher for a long time'. Accord- out of every four males and one out of every five
ing to the World Health Organization (WHO) global- women is reported to have excessive higher BP2
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Hypertension is a widespread condition that causes
significant mortality and morbidity around the
world?3.

RB-adrenergic blockers are one of the most
prescribed commonly as hypertension medica-
fions*. More than a dozen novel B-adrenergic block-
ers for the treatment of hypertension have been
launched since the availability of propranolol in
1976. Several B-adrenergic blockers with different
pharmacological qualities have been developed,
which may be grouped into three generations
based on the differences in pharmacological prop-
erties*. B-adrenergic antagonists block the endoge-
nous catecholamines (epinephrine/adrenaline,
norepinephrine/noradrenaline, and dopamine) on
R-adrenergic receptors in the sympathetic nervous
system and thus mediating the fight-or-flight
response’.

R-adrenergic blockers were the first-line treatment
for hypertension because they were well tolerated
and provide effective management for exertion or
stress-induced hypertension. However, a stepped-
care approach is sfill commonly advocated in the
management of hypertension. Therefore, patients
whose BP is not managed satisfactorily by a B-ad-
renergic blocker are likely to be prescribed alterno-
tive antihypertensive medicationsé. Additionally,
antihypertensive medications, particularly B-adren-
ergic blockers, are a tfroublesome medication class
for hypertension therapy’.

According to a previous systematic review article,
R-adrenergic blockers should not be used as 1st-line
therapy for hypertension because they have a
minimal effect on stroke and no significant reduc-
fion in mortality or coronary heart disease when
compared fo placebo. Moreover, B-adrenergic
blockers were ineffective in reducing mortality and
morbidity when compared to other medications
(diuretics, renin-angiotensin inhibitors, and calcium
channel blockers) 8. It is also believed that B-adren-
ergic blockers in older persons (over 60 years of
age) may not be justifiable due fo physiologic
changes such as bradycardia, low cardiac output,
increase total peripheral resistance, reduced renal
blood flow, low plasma renin activity, and
decreased glomerular filtrafion rate’. The effective-
ness and benefit of B-blockers as first-line therapy for
hypertension is still controversial. Therefore, contin-
ued exploration of clinical effects and safety-relat-
ed research literature of p-blockers are critical for
improving hypertension pharmacotherapy. Howev-
er, there is no inclusive review of literature related o
the role and safety of all B-blockers in hypertension.

DISCUSSION
In this narrative review, we addressed evidence-
based literature about the role of various types of B-
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adrenergic blockers and related adverse drug
reactions (ADRs) in hypertension. The following
keywords “B-blockers”, “B-adrenergic receptor”, “B
1-adrenergic receptor antagonist”, “p2-adrenergic
receptor antagonist” “first generation”, “second
generation”, “third-generation”, “extra p1-effect”,
“"hypertension” ‘“selectivity” and "“adverse drug
reactions” were used to search PubMed, Scopus,
Google Scholar, and MEDLINE for articles. There was
no restriction for the date of publication and article
types. The list of papers was then subsequently
narrowed down to those containing abstracts and
published in English. The title was examined first,
followed by the abstract, and then the entire study.

B- adrenergic receptors and mechanism of action
R1 and P2 receptors are the most prevalent adren-
ergic receptors found in human cardiovascular
fissues. The heart and kidneys have most B1-adren-
ergic receptors while the gastrointestinal fract, liver,
lungs, uterus, vascular smooth muscle, and skeletal
muscle have R2-receptors®é. The p1 and B2 receptor
agonists are individually linked to the activation of
adenylyl cyclase and the production of cyclic
adenosine  monophosphate  (CAMP)  via their
interaction with the heterotrimer G-protein GS
alpha. Adenylyl cyclase starts a cAMP-dependent
pathway signaling Gs, which leads to potentiation
of the receptor's action’®. Targeted stimulation of
the B1 receptor in the heart increases heart rate
and confractility by boosting sinoatrial (SA) nodal,
atrioventricular (AV) nodal, and ventricular muscle
firing. The stroke volume and cardiac output will also
increase as these two variables rise. Cardiac output
is calculated as the sum of stroke volume and heart
rate. As stroke volume or heart rate rises as a result
of targeted R1 receptor activation, cardiac output
will also increase and ultimately be responsible for
the increasing perfusion to tissues throughout the
body. The smooth muscle cells in the juxtaglomeru-
lar apparatus of the kidney contract and release
renin due to B1 receptor activation. This effect will
ultimately raise blood volume due to the angioten-
sin I and aldosterone action'.

p-adrenergic blockers classification

B blockers differ in terms of R1/p2-adrenergic receptor
selectivity and vasodilatory activity, which has led to
their classification as first-, second-, and third-genera-
fion agents. First-generation R-blockers (propranolol,
pindolol, etc.) are termed as non-selective because
they exert equal blockade of B1- and P2-receptors.
The second-generation beta-blockers (such as ateno-
lol, metoprolol, bisoprolol, betaxolol, acebutolol, efc.)
are referred to as selective because they have a
higher affinity for B1- than R2-adrenergic recepftors.
Finally, vasodilatory properties distinguish third-gener-
ation R-blockers (labetalol, carvedilol, nebivolol, efc.)
from first- and second-generation P -blockers. This
class of B blockers has varying selectivity for p 1-recep-
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tors and acts as a vasodilator by blocking al-adreno-
receptors and activating PB3-adrenergic receptors.
This class is the most effective for lowering blood

pressure. The detailed properties of different B-block-
ers are listed in Table 1.

Table 1: Properties of first, second, and third-generation B-blockers.

Vi ilati Lipid * . ***q blocking .
Class Selectivity Vasodilation solubility ISA MSA activity Excretion
1¢¢ generation
Propranolol Non-Selective No Yes No Yes No Hepatic
Pindolol - No Yes Yes Yes No Hepatic
2nd generation
Atenolol B1-selective No Low No No No Renal
Metoprolol - No Yes No Yes No Hepatic
Bisoprolol - No Low No No No Renol/
Hepatic
Renal/
Betaxolol - Yes No Yes No Hepatic
Acebutolol - No No Yes Yes No Bile/Renal
Celiprolol - Mild Low Yes No No Renal
Practolol - No No Yes low No Renal
3d generation
Non-selective p-blocker and
Labetalol selective, al-adrenergic Yes Yes Yes Yes Yes Bile/Renal
antagonist
Carvedilol Non-selective p-blockerand Yes Yes No | Yes Yes Hepatic
al-adrenergic antagonist
Nebivolol Bl-selecflveg(g;frisg?onlsf and (3 Yes Yes No No Yes Bile/Renal

*ISA= Intrinsic sympathomimetics activity, *MSA= Membrane stabilizing activity, ***a=Alpha.

First-generation PB-blockers nonselective p-block-
ers: Propranolol

Propranolol was the first developed b-blocker used
in clinical practice in 1964. Propranolol is a lipophilic
substance that can cross the blood-brain barrier. It
has good absorption when taken orally, however, it
is subject to the first-pass metabolism, with only 25%
of the medication reaching the systemic circulo-
fion. Propranolol has a large volume of (near 4L/kg),
90% plasma protein binding, and a short half-life (3-6
hours) 11", Propranolol reduces systolic and diastolic
BP, as well as cardiac output and renin-angiotensin
system activity''.

Propranolol’s anfihypertensive effect on diastolic
and systolic blood pressure has been described in
prior studies'. It is found that two or four daily
dosages of propranolol (160-320 mg) were effective
in lowering blood pressure in hypertensive patients
to normal values'?. According to the recent review,
propranolol has emerged as a valuable tool for
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clinicians in the cost-effective treatment of hyper-
tension. Propranolol does not cause postural or
exercise hypotension, and it appears fo be more
patient-friendly than other medications. The best
management of supine blood pressure is usually
achieved with propranolol’.

The non-selective p-adrenergic antagonism  of
propranolol can induce major adverse effects, such
as bronchospasm in people with asthma or chronic
obstructive pulmonary disease, which are linked to p
2-receptor antagonism. Furthermore, due to (2
antagonism on the peripheral vasculature, proprano-
lol may raise peripheral vascular resistance’®s,
However, more propranolol comparison frials are
needed to determine the effect and safety in differ-
ent populations.

Pindolol

Pindolol is a B-adrenergic blocker that has equally
potent activity on Bl- and B2 adrenoceptors and
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holds partial agonist activity. It has a high systemic
availability due to its minimal first-pass effect. Pindo-
lol's duration of action is longer than propranolol’s.
Pindolol is quickly and completely absorbed and
after 1.5 to 2 hours reaches its maximum plasma
level. It has a half-life of 3-4 hours, and 40% of the
medication is excreted unaltered in the urine'.

Pindolol is commonly given twice or three fimes a
day in the treatment of hypertension. However, it is
also reported that the B-blocking action of a single
oral dose of 10 mg pindolol has been observed to
last for 24 hours'>. According to a previously
published review which evaluates several hundred
clinical trials performed in many countries reported
that BP reductions achieved with pindolol were not
statistically different from those achieved with other
beta-blockers, whether cardio-selective (metopro-
lol, atenolol) or not (propranolol, fimolol, nadolol).
Pindolol slowed the resting heart rate less than the
other five medications. Pindolol caused less brady-
cardia than propranolol'®.

Although pindolol is as effective as propranolol in
the treatment of hypertension, however, it is report-
ed that cenfral nervous system adverse effects
were more frequent with pindolol. A “ceiling effect”
may occur as dosages are increased above 20 to
30 mg/day, which means that further BP decreases
may not be possible. Some individuals will experi-
ence a paradoxical increase in BP with an increase
in dose'’.

The second-generation PR-blockers Selective B-1
blockers: Atenolol

Atenolol is a second-generation p1-selective adrener-
gic antagonist used fo treat hypertension. Atenolol
was developed in 1973. Atenololis a hydrophilic medi-
cation with a 50% absorption rate. It has a half-life of
5-8 hours and is predominantly removed via the renal
route without any biotransformation'. Atenolol binds
fo B-1 adrenergic receptors in vascular smooth
muscle and the heart and inhibiting the positive
inotropic and chronofropic effects of endogenous
catecholamines (isoproterenol, norepinephrine, and
epinephrine), and thus block the sympathetic stimulo-
tion. Heart rate, BP, and cardiac contractility
decrease due to this activity'.

Atenolol is one of the most frequently used R-blockers
in clinical practice, and it is frequently employed as a
reference medication in hypertension randomized
controlled frials'. Previous research has shown that
atenolol, either alone or in combination with other
antfinypertensive medications is effective in the freat-
ment of hypertension'®. A recently published meta-
analysis revealed that the weaker ability of non-vaso-
dilation B-blockers (mostly atenolol) to reduce central
vs peripheral systolic blood pressure occurred mostly
from heart rate reduction’”. According fo a
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meta-analysis of five ftrials (17,671 participants)
comparing atenolol fo other antihnypertensive drugs,
atenolol has, similar efficacy to the other drugs in
ferms of lowering BP, but there was significantly higher
mortality in the atenolol group for the 4.6-year
follow-up period. Importantly, the atenolol group had
also a higher risk of cardiovascular death and stroke®.

Furthermore, a recent randomized conftrolled study
revealed that bisoprolol might have an improved
effect on central aortic pressure than atenolol?'.
According to an Indian study conducted among
440 hypertensive patients, atenolol induced cold
extremities (1.18%), headache and dizziness (1.41%),
dyspnea (0.94%), edema (0.70%), and bradycardia
(0.47%) 2. Additionally, an Ethiopian study conduct-
ed at an ambulatory clinic in a tertiary care hospital
showed observed patients with atenolol therapy
experienced swollen feet/legs and cold hands/feet
as an adverse effect?®. According to Carlberg et al.,
the suitability and efficacy of atenolol as an antihy-
pertensive medication is presently debatable and
its use as areference drug in antihypertensive thera-
py trials might no longer be appropriate?.

Metoprolol

Metoprolol, second-generation p-blockers was
infroduced in 1973. Metoprolol is a non-vasodilating
B-1 adrenergic antagonist licensed by the Food
and Drug Administration (FDA) for hypertension.
Lipophilicity, high absorption rate, widespread
first-pass metabolism, and a half-life of 3 to 4 hours
are the key pharmacokinetic features of metopro-
lol?*, A randomized trial found that metoprolol
improved endothelial function and carotid artery
flexibility while also lowering BP in mildly hyperten-
sive subjects?. It is reported that the animals’ blood
pressure reduced after the administration of oral
metoprolol (0.7 mmol/kg) administration  for
5-months. A similar effect was also observed with
infravenous (15 pymol/kg) administration of metopr-
olol for four days?.

An antihypertensive effect has also been seen in
hypertensive individuals tfreated with metoprolol
(25-200 mg). Metoprolol reduced both systolic and
diastolic BP to normal levels after six months of freat-
ment, with no change in left ventricular mass. These
findings revealed an antfinypertensive effect of
metoprolol without an antihypertrophic outcome.
However, on the other hand, metoprolol-tfreated
patients were more likely to feel fatigued, increased
perspiration, and have sleep difficulties. Further-
more, greater doses of metoprolol have a higher risk
of causing adverse effects .

Bisoprolol

Bisoprolol is an effective and safe antihypertensive
drug due to its strong R1-selectivity, long duration of
action, and favorable pharmacokinetic features?'.
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Bisoprolol is a low lipophilic drug with a long half-life (9
to 12 hours) and high bioavailability (80%) compared
to most R-blockers, which have reduced bioavailabili-
ty due to significant first-pass metabolism?.

Bisoprolol, like other PBl1-blockers, has a negative
inotropic and chronotropic effect, which means it
reduces heart rate and force of contractions. Bisop-
rolol also lowers myocardial cell oxygen consump-
tion?'28, Bisoprolol has been extensively studied for
the treatment of essential hypertension all over the
world?. FDA approved bisoprolol for hypertension
therapy'®. According to a multicentric observation-
al study, bisoprolol can be utilized as a first-line freat-
ment for people with stage | essential hypertension.
Bradycardia is a commonly reported adverse effect
of bisoprolol due to its negative chronotropic and
inotfropic effects?.

Betaxolol

Betaxolol is a strong long-acting B1-selective adren-
ergic blocker®. It has a minimal membrane-stabiliz-
ing (local anesthetic) effect and no partial agonist
(intrinsic sympathomimetic) activity®®. According to
the FDA, fopical betaxolol is indicated for patients
with ocular hypertension and chronic open-angle
glaucoma. The FDA has approved its use to treat
essential hypertension in its systemic form®. The
bioavailability of betaxolol after oral administration
ranges from 80 fo 89% and is unaffected by the
presence of food in the gut. Betaxolol is distributed
in several places, including the placenta and milk. It
is converted primarily into inactive metabolites and
excreted through urine; however, some unaltered
drug (about 15% of a dose) is also excreted. It has a
long half-life (14 to 22 hours), which is prolonged by
severe renal impairment but not by hepatic failure?®'.
Its half-life is also longer in older people and
newborn babies. Otherwise, its pharmacokinetic
behavior in infants and adults is nearly the same®.

Betaxolol single oral dose (10 to 20 mg per day) is
advised as a starting dose for mild to severe hyper-
fension. Betaxolol's antihypertensive effect has
been studied in several trials. These studies reported
that 20mg daily dose was found to be the most
effective in most people with mild hypertension®.
Most patients have responded favorably to betaxo-
lol, but long-term experience (greater than a year)
is limited to a small number of patients. A few cases
of severe bradycardia have been reported mostly
in elderly individuals or those given a higher dose
(40 mg/day). Bronchoconstriction has only been
recorded in rare cases. The most typically reported
adverse reactions were mild central symptoms such
as fatigue and headaches®.

Acebutolol
Acebutolol, a cardio-selective B1-receptor blocker
with some infrinsic sympathomimetic activity (ISA)
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and has been demonstrated to be useful in freating
hypertension®. Acebutolol is quickly absorbed and
has a long terminal half-life (8-1 1 h). It is revealed
that acebutolol appeared to be both a safe and
effective antihypertensive drug than a placebo®.

Acebutolol is effective in the tfreatment of mild to
moderately severe essential hypertension, and it is
better tolerated than propranolol in terms of central
nervous system (CNS) adverse effects with a
much-reduced effect on heart rate3*. Once-daily
acebutolol as monotherapy is claimed fo give
effective control in a vast majority of people with
mild to moderate essential hypertension, and when
administered in conjunction with diuretics resultsin a
further reduction in BP. Acebutolol, on the other
hand, has documented side effects include
dizziness, headache, fafigue, and gastrointestinal
distress, which are also common with all B block-
ers®,

Celiprolol

Celiprolol is a second-generation p1-adrenoceptor
antagonist with partial 2 agonist action. It has an
antihypertensive activity like other blockers, but it
lacks the typical adverse effects (bronchoconstric-
fion, left ventricular function depression, and
peripheral vasoconstriction) of the class due to its B
2 agonist action®. It is documented that celiprolol
decreases arteriolar resistance and enhances
blood flow without impairing the heart function®. A
single (400-mg) oral dose lowered standing diastolic
BP by around 10% in healthy people while having
little effect on systolic BP. When compared to
propranolol, celiprolol does not produce clinically
significant bradycardia, and it causes less dizziness,
fatigue, and tiredness than atenolol which indicates
its better tolerability profile®®. Patients with cardio-
genic shock, second- or third-degree heart block-
age, severe bradycardia, and decompensated
heart failure should not be used celiprolol®.

Celiprolol has been proven in multiple studies to not
affect respiratory activity in chronic obstfructive
pulmonary disease or asthmatic patients¥. Howev-
er, there have been reports of asthma and bron-
chospasm in individuals using celiprolol®, as well as
a case of hypersensitivity pneumonitis that recurred
after the medicine was reintroduced®. As a resulf,
celiprolol should be used with caution in individuals
with lung disease, and respiratory symptoms moni-
toring is sfill suggested in adults without lung illness¥.

Practolol

Practolol, a second-generation B-adrenergic blocker
infroduced in 1968. Practolol inhibits the actions of the
catecholamines epinephrine and norepinephrine by
binding to PB1-adrenergic receptors, lowering heart
rate, cardiac output, and systolic and diastolic BP.
Practolol is unique in that it is almost fully removed by
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renal elimination primarily through glomerular filiration
with a half-life of 9-12 hours*'.

Anfihypertensive effects of practolol were studied in
previous studies, and it was observed that practolol
had a good and nearly equal antihypertensive
effect as other PBl-selective blockers*. However,
oculomucocutaneous syndrome, which affects the
skin, eyes, oral and nasal mucous membranes, ears,
and the peritoneum is the most common adverse
reaction linked with practolol. Muscle cramps, heart
failure, bradycardia, hypotension, and broncho-
spasm were all reported with practolol therapy. As a
result, practolol is no longer available in some coun-
tries, and its usage is restricted in others*.

Third generation B-blockers: Labetalol

Kennedy and Levy verified in 1975 that labetalol is
the first representative of the third generation
B-blockers, which inhibited isoprenaline-induced
increases in confractile force, and heart rate.
Furthermore, labetalol (3 mg/kg) was found to
reduce the hypertensive effect of noradrenaline in
vivo*. Labetalol also has a p -adrenergic antagonist
effect in addition to al-adrenergic antagonism. In
terms of pharmacokinetic properties, labetalol is a
medication with a rapid absorption rate, an exten-
sive first-pass metabolism, and a half-life of 3 to 8
hours''. Labetalol is absorbed after oral administra-
fion with a wide range of bioavailability (11-86%)
and peak plasma levels were reported in hyperten-
sive individuals after administration of 100 and 200
mg dosages®.

Labetalol is an antihnypertensive drug that can be
used orally orinfravenously. Labetalol hydrochloride
is an injectable antihypertensive medication
approved by the FDA%. A randomized control trial
revealed that labetalol control BP (mean systolic
and diastolic BP) in pregnant women with chronic
hypertension’. According to a recent study,
labetalol reduced arterial blood pressure in dogs
with a non-significant increase in heart rate as a
therapy for perioperative non-nociceptive acute
hypertension“,

Several studies on labetalol treatment in large
groups of people examined the nature and
frequency of adverse effects. Nausea, vomiting,
stomach discomfort, diarrhea, and constipation are
among the non-specific gastrointestinal side effects
reported by up to 15% of the patients*. Tiredness,
headaches, and skin rashes are some of the less
commonly reported non-specific adverse effects.
The most troublesome adverse effect of labetalol
medication is posture-related dizziness, which
affects roughly 5% of patients and is caused by an
a-adrenoceptor blockade. It occurs more frequent-
ly in the early phases of treatment and when the
medicine is given in higher doses®®. Asthma, muscle
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spasms, heart failure, and symptoms of a vivid
dream are uncommon (frequency of 3% or less) side
effects associated with labetalol’'s B-adrenoceptor
blocking action. B adrenoceptor blockade side
effects are often less troublesome with labetalol
than pure B-adrenoceptor blockers®.

Carvedilol

Carvedilol is a non-selective third-generation
B-blocker that also inhibits al-adrenergic receptors.
Carvedilol is a unique, multi-action cardiovascular
medication that has been approved for hyperten-
sion in several countries®. Carvedilol has a half-life
of 7 to 10 hours in most people which necessitates its
twice-daily administration. Carvedilol is a lipophilic
medication with a high absorption rate that goes
through extensive first-pass biotransformation™ 1",

Meyer-Sabellek et al. administered two doses of
carvedilol daily for twelve months or a single dose
for six months to hypertensive patients and found
that both systolic and diastolic BP were reduced fo
normal values. Carvedilol lowers BP within two hours
after administration. This response was sustained for
24 hours and this characteristic was not observed in
the first and second generations p-blockers®.
Messerli and Grossman reported that the carvedilol
a-blocking action may counterbalance some of
the unfavorable chronotropic and inotropic effects
associated with older R-blockers and may have a
greater beneficial outcome on cardiovascular
function in elderly patients®. Based on the current
evidence, carvedilol could be a useful opfion tool in
the clinicians’ hands during the difficult task of
hypertension management. Edema, bradycardia,
nausea, diarrhea, dizziness, hypotension, and
blurred vision were the most prevalent side effects
observed with carvedilol®.

Nebivolol

Nebivolol is the latest third-generation p-blocker
with a B1 antagonistic effect and was first launched
in 1988'°. Nebivolol is highly B1-selective at dosages
of 10 mg/day with a 320-fold higher affinity for B1
than B2 receptors in human myocardial cells. Nebiv-
olol is a well-absorbed medication that undergoes
extensive first-pass biotransformation. Its half-life is
around 12 hours but is prolonged to 19 h in poor
metabolizer populations, and it is mostly eliminated
by feces (44%) and urine (37%) ''. Nebivolol was
found to lower BP in hypertensive rats at lower doses
than propranolol and atenolol. It increases nitric
oxide-induced vasodilation by triggering endotheli-
al nitric oxide synthase through B3 agonism. This
process differs from that of other vasodilatory
B-blockers (carvedilol, labetalol), which work by
blocking a-adrenergic receptors. In the United
States, nebivolol is permitted for hypertension treat-
ment, while in Europe, it is licensed for hypertension
and heart failure’s.
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Several clinical investigations with different doses
(ranging from 5 to 40 mg/day) have examined its
antihypertensive impact based on its pharmaco-
logical properties. Both systolic and diastolic BP was
reduced in these studies, confirming its antihyper-
fensive action®. In hypertensive rats, Ceron et al.
examined the nebivolol and metoprolol effects and
reported that both B-adrenergic antagonists were
antihypertensive, but only nebivolol produced
antihypertrophic effects in the aortic tissue, as well
as systemic and vascular anfioxidant benefits.
Neither of these effects was found after therapy
with metoprolol’. Age does not affect the pharma-
cokinetics of nebivolol. However, for people over
the age of 65, the suggested starting dose is 2.5 mg
per day. This is following the fact that many other
antihypertensive medications are reduced in dose
for elderly individuals. Nebivolol is also effective in
lowering cardiovascular iliness and death in older
individuals with heart failure®. According to Coats
and Jain, nebivolol is a promising antihypertensive
medication with excellent antioxidative character-
istics due to its ability to release nitric oxide®’.

It has demonstrated significant efficacy and safety
in lowering BP and avoiding organ damage, as well
as its ability to act as an effective disease-modifying
agent in elderly heart failure patients regardless of
left ventricular ejection fraction, making it a promis-
ing treatment choice for high-risk hypertension®.
The rate of discontinuation owing to adverse events
(AEs) among nebivolol-treated patients (all dosag-
es) was reported to be low (2.6%) and equivalent to
placebo (2.0%). The most prevalent AEs in nebivolol
patients were headache (7.1% vs. 5.9% for place-
bo), fatigue (3.6 % vs. 1.5 percent), and dizziness
(2.9% vs. 2.0 percent) 3. According fo the recent
Korean study conducted among 3250 participants
reported that nebivolol can be utilized to improve
BP outcomes in hypertensive patients with and
without comorbidities, either alone or in conjunction
with other anfihypertensive medications. Most side
effects were mild such as dizziness (1.3%), head-
ache (1.0%), and dyspnea (0.9%) .

CONCLUSION

First-generation p-blockers lower blood pressure by
reducing the conftractile strength and rate of the
heart, which in turn lowers cardiac output. This
action allows them to be used in hypertensive
patients. On the other hand, first-generation
B-blockers are not recommended for diabetic,
asthmatic, and chronic obstructive pulmonary
disease patients. The second-generation B-adrener-
gic antagonists have Bl-receptor selectivity. As a
result, they play a role in lowering cardiac output
and activation of the renin-angiotensin system and
thus reducing blood pressure. Therefore,
second-generafion PB-blockers are an effective
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pharmacological option for the treatment of hyper-
tension, with a lower risk of adverse effects associat-
ed with antagonism of B2-receptor. Third-genero-
tion B-blockers show improved effects on patients
with cardiovascular disorders when compared to
the representatives of the previous two generations.
This class of B-blockers (labetalol, carvedilol, and
nebivolol) has vasodilatory abilities and has an extra
beneficial influence on metabolic and hemody-
namic parameters, with fewer adverse effects.
However, the effectiveness and benefit of B-block-
ers as first-line therapy for hypertension is sfill contro-
versial.
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