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  Beta-adrenoceptor blocking drugs 

Non selective        Selective  With alpha-blocking 
activity 

Nadolol        
Propanolol      
Timolol                 
Sotalol                         
Tertalolol 

Pindolol       
Carteolol      
Penbutolol                 
Alprenolol                         
Oxprenolol 

Atenolol        
Esmolol      
Metroprolol               
Bisoprolol   
Betaxolol      
Bevantolol 

Acebutolol      
(Practolol)            
Celiprolol Nebivolol 

Labetalol       
Bucindolol               
Carvedilol 

-  ISA +  ISA -  ISA +  ISA 



BETA BLOQUEANTES  
  CLASIFICACIÓN 

•  Liposolubles 

•  Hidrofílicos 

•  Lipofílicos 

•  Hidroliposolubles 



FARMACODINAMIA 

Ø Bloqueo Beta 1:    Disminuye la FC 
                                     Disminuye Gasto Cardíaco                                           

                   Disminuye la contractilidad 
                                     Disminuye  la secreción de renina por    

                                 estimulación adrenérgica 
Ø Bloqueo Alfa Pre-Sináptico:   
                                                Disminuye la producción de NORA en las  

                                        terminaciones nerviosas 
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Patients with hypertension (blood pressure 160-200/ 95-115 mm Hg)  
and left ventricular hypertrophy  

Atenolol 
Beta-blocker 

Dose titrated to BP <140/90 mm Hg 
 

(n=4,588) 

Losartan 
Angiotensin II antagonist  

Dose titrated to BP <140/90 mm Hg 
 

(n=4,605) 

Followed for >4 years - Mean follow-up 4.8 years 

Cardiovascular death, MI, stroke 

LIFE: STUDY DESIGN 

Lancet 2002; 359:995-1003 
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LIFE: INDIVIDUAL ENDPOINT RESULTS 
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P=0.206 P=0.491 

Cardiovascular Death Myocardial Infarction 
P=0.001 

Stroke 

Adjusted 
HR 0.89 

Adjusted 
HR 1.07 

Adjusted 
HR 0.75 

Losartan Atenolol Losartan Atenolol Losartan Atenolol 

Lancet 2002; 359:995-1003 



Circulation 2004;110:1456-1462 

LIFE: STUDY DESIGN 



� Incluyo 19.257 ptes. 
� Comparó Amlodipina más Perindopril Vs 

Atenolol más Bendroflumethiazide 
� End Point: IAM y Enfermedad CV 
� Duración del estudio 5.5 años. 
 

Lancet 2005;vol 366 



 

Lancet 
2005;vol 366 

Fatal y No Fatal  
Stroke Eventos CV 



Differential Impact of Blood Pressure–Lowering Drugs on
Central Aortic Pressure and Clinical Outcomes

Principal Results of the Conduit Artery Function Evaluation (CAFE) Study

The CAFE Investigators, for the Anglo-Scandinavian Cardiac Outcomes Trial (ASCOT) Investigators

CAFE Steering Committee and Writing Committee: Bryan Williams, MD, FRCP; Peter S. Lacy, PhD;
Simon M. Thom, MD, FRCP; Kennedy Cruickshank, MD; Alice Stanton, MB, PhD, FRCPI;

David Collier, MBBS, PhD; Alun D. Hughes, MBBS, PhD; H. Thurston, MD, FRCP

Study Advisor: Michael O’Rourke, MD, FRACP

Background—Different blood pressure (BP)–lowering drugs could have different effects on central aortic pressures and thus
cardiovascular outcome despite similar effects on brachial BP. The Conduit Artery Function Evaluation (CAFE) study, a substudy
of the Anglo-Scandinavian Cardiac Outcomes Trial (ASCOT), examined the impact of 2 different BP lowering-regimens
(atenolol!thiazide-based versus amlodipine!perindopril-based therapy) on derived central aortic pressures and hemodynamics.

Methods and Results—The CAFE study recruited 2199 patients in 5 ASCOT centers. Radial artery applanation tonometry and
pulse wave analysis were used to derive central aortic pressures and hemodynamic indexes on repeated visits for up to 4 years.
Most patients received combination therapy throughout the study. Despite similar brachial systolic BPs between treatment
groups ("0.7 mm Hg; 95% CI, #0.4 to 1.7; P$0.2), there were substantial reductions in central aortic pressures with the
amlodipine regimen (central aortic systolic BP, "4.3 mm Hg; 95% CI, 3.3 to 5.4; P%0.0001; central aortic pulse pressure,
"3.0 mm Hg; 95% CI, 2.1 to 3.9; P%0.0001). Cox proportional-hazards modeling showed that central pulse pressure was
significantly associated with a post hoc–defined composite outcome of total cardiovascular events/procedures and
development of renal impairment in the CAFE cohort (unadjusted, P%0.0001; adjusted for baseline variables, P%0.05).

Conclusions—BP-lowering drugs can have substantially different effects on central aortic pressures and hemodynamics
despite a similar impact on brachial BP. Moreover, central aortic pulse pressure may be a determinant of clinical
outcomes, and differences in central aortic pressures may be a potential mechanism to explain the different clinical
outcomes between the 2 BP treatment arms in ASCOT. (Circulation. 2006;113:1213-1225.)

Key Words: aorta ! arteries ! blood pressure ! hemodynamics ! hypertension

When blood pressure is measured conventionally over
the brachial artery, it is assumed that these measure-

ments accurately reflect pressures in the central circulation.
This assumption is supported by irrefutable observations that
brachial blood pressure parameters are powerful predictors of
cardiovascular structural damage, morbidity, and mortality.1

However, central aortic pressure parameters and left ventric-
ular load are determined not only by cardiac output and
peripheral vascular resistance but also by the stiffness of
conduit arteries and the timing and magnitude of pressure
wave reflections.2–6 Short-term studies have shown that
various classes of blood pressure–lowering drugs may have
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The CAFE Investigators, as well as a figure and 2 tables, are available in the online-only Data Supplement, which can be found at
http://circ.ahajournals.org/cgi/content/full/ CIRCULATIONAHA.105.595496/DC1.
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 SELECTIVOS Y NO SELECTIVOS 

� Prevenir la ECV 

� Prevenir el Desarrollo de HVI 

� No mejora la PAC, VOP 

� No tiene acción de Nefroprotección 

� A nivel Cerebrovascular no hay evidencias de 
prevención de ACV ni deterioro Cognitivo  

 Propanolol  

Atenolol 

Bisoprolol 

Metoprolol                      No demostraron en HTA 

Tanto en el Estudio LIFE, ASCOTT y CAFÉ los  
Beta Bloqueantes  



ADEMÁS…...... 

� No son Drogas Metabolicamente  
NEUTRAS 



5.2%

7.0%

0%

2%

4%

6%

8%

10%

Losartan Atenolol 

P=0.001 

Adjusted 
Hazard 
Ratio = 

0.75 

Rate 13.0/1,000  
patient yrs 

Rate 17.4/1,000  
patient yrs 

n=241 n=319 

Lancet 2002; 359:995-1003 



J of Hyp 2008;26:2103-2111 
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30% Nuevos casos de DBT 2 
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NUEVOS BETA BLOQUEANTES 

Bloqueo Alfa 1 Agonista Parcial B2 Por Liberación ON 

Nebivolol Celiprolol 

Pindolol             

Labetalol                
Carvedilol 



ACCIONES PLEITRÓPICAS 

� Actúa en la regulación citosólica y 
mitocondrial del calcio durante el stress 
oxidativo de la apoptosis de las fibras 
del miocardio. 

� Inhibe la agregación plaquetaria por su 
acción sobre la adenosina diphosphate 

Carvedilol:  



� Facilita los procesos de reparación tisular y angiogénesis 
por su acción sobre la transcriptasa inversa en la rta. 
inmune. 

� Inhibe la expresión de Metalloproteinasas y proteinasas 
involucradas en procesos inflamatorios y remodelación 
vascular. 

�  Down regulation en genes inflamatorios e involucrados 
en el stress oxidativo. 

Nebivolol:  



NUEVOS BETA BLOQUEANTES 

 

� Mejoran la función endotelial 

� Mejora la insulino resistencia 

� Son metabolicamente neutros 



NEBIVOLOL - CARVEDILOL 

Ø  Mejoran la Tolerancia al Ejercicio en Enfermedad 
Coronaria 

Ø  Mejoran el indice cardíaco en Insuficiencia 
Cardíaca 

Ø  Inhiben la agregación plaquetaria 
Ø  No interfieren en el metabolismo de los Lípidos e 

Hidratos de Carbono 
Ø  Menor Impotencia sexual 
Ø  Menos astenia 
 

JAAC 2009;vol 54:1491-99 
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that diuretics (including thiazides, chlorthalidone and inda-
pamide), beta-blockers, calcium antagonists, angiotensin-
converting enzyme (ACE) inhibitors and angiotensin recep-
tor blockers are all suitable for the initiation and mainten-
ance of antihypertensive treatment, either as monotherapy
or in some combinations. However, some therapeutic
issues that have recently been raised are discussed below.

5.2.1.1 Beta-blockers
The reasons why, at variance from some guidelines, beta-
blockers were maintained as a possible choice for antihy-
pertensive treatment were summarized in the 2007 ESH/
ESC Guidelines and further discussed in the 2009 re-
appraisal document [2,141]. Although acknowledging that
the quality of the evidence was low, a Cochrane meta-
analysis (substantially reproducing a 2006 meta-analysis by
the same group) [396,397] has reported that beta-blockers
may be inferior to some—but not all—other drug classes for
some outcomes. Specifically, they appear to be worse than
calcium antagonists (but not diuretics and RAS blockers) for
total mortality and CV events, worse than calcium
antagonists and RAS blockers for stroke and equal to
calcium antagonists, RAS blockers and diuretics for CHD.
On the other hand, the large meta-analysis by Law et al. has
shown beta-blocker-initiated therapy to be (i) equally as
effective as the other major classes of antihypertensive
agents in preventing coronary outcomes and (ii) highly
effective in preventing CV events in patients with a recent
myocardial infarction and those with heart failure [284]. A
similar incidence of CV outcomes with beta-blockers
and/or diuretics or their combinations compared with
other drug classes has also been reported in the meta-
analysis of the BP-lowering treatment trialists’ collaboration
[394].

A slightly lower effectiveness of beta-blockers in pre-
venting stroke [284] has been attributed to a lesser ability to
reduce central SBP and pulse pressure [398,399]. However,
a lower effectiveness in stroke prevention is also shared by
ACE inhibitors [284], although these compounds have been
reported to reduce central BP better than beta-blockers
[398]. Beta-blockers also appear (i) to have more side-
effects (although the difference with other drugs is less
pronounced in double blind studies) [400] and (ii) to be
somewhat less effective than RAS blockers and calcium
antagonists in regressing or delaying OD, such as LVH,
carotid IMT, aortic stiffness and small artery remodelling
[141]. Also, beta-blockers tend to increase body weight [401]
and, particularly when used in combination with diuretics,
to facilitate new-onset diabetes in predisposed patients
[402]. This phenomenon may have been overemphasized
by the fact that all trial analyses have been limited to
patients free of diabetes or with glucose <7.0 mmol/L,
ignoring the fact that a noticeable number of patients with
a diagnosis of diabetes at baseline do not have this diag-
nosis reconfirmed at study end, which obviously reduces
the weight of treatment-induced diabetes and raises doubts
about the precision of the definition of diabetes used in the
above analyses [403]. Some of the limitations of traditional
beta-blockers do not appear to be shared by some of the
vasodilating beta-blockers, such as celiprolol, carvedilol
and nebivolol—more widely used today—which reduce

central pulse pressure and aortic stiffness better than ate-
nolol or metoprolol [404–406] and affect insulin sensitivity
less than metoprolol [407,408]. Nebivolol has recently been
shown not to worsen glucose tolerance compared with
placebo and when added to hydrochlorothiazide [409].
Both carvedilol and nebivolol have been favourably tested
in RCTs, although in heart failure rather than arterial hyper-
tension [410]. Finally, beta-blockers have recently been
reported not to increase, but even reduce, the risk of
exacerbations and to reduce mortality in patients with
chronic obstructive lung disease [411].

5.2.1.2 Diuretics
Diuretics have remained the cornerstone of antihyper-
tensive treatment since at least the first Joint National
Committee (JNC) report in 1977 [412] and the first WHO
report in 1978 [413], and still, in 2003, they were classified
as the only first-choice drug by which to start treatment, in
both the JNC-7 [264] and the WHO/International Society
of Hypertension Guidelines [55,264]. The wide use of thia-
zide diuretics should take into account the observation in the
Avoiding Cardiovascular Events in Combination Therapy in
Patients Living with Systolic Hypertension (ACCOMPLISH)
trial [414] that their association with an ACE inhibitor was less
effective in reducing CV events than the association of the
sameACE inhibitorwith a calciumantagonist. The interesting
findings of ACCOMPLISH will be discussed in Section 5.2.2
butneed replication, becausenoother randomized studyhas
shown a significant superiority of a calcium antagonist over a
diuretic. Therefore, the evidence provided by ACCOMPLISH
does not appear to bear sufficient weight to exclude diuretics
from first-line choice.

It has also been argued that diuretics such as chlortha-
lidone or indapamide should be used in preference to
conventional thiazide diuretics, such as hydrochlorothia-
zide [271]. The statement that ‘There is limited evidence
confirming benefit of initial therapy on clinical outcomes
with lowdosesof hydrochlorothiazide’ [271] is not supported
by a more extensive review of available evidence [332,415].
Meta-analyses claiming that hydrochlorothiazide has a lesser
ability to reduce ambulatoryBP thanother agents, or reduces
outcomes less than chlorthalidone [416,417], are confined to
a limited number of trials and do not include head-to-head
comparisons of different diuretics (no large randomized
study is available). In the Multiple Risk Factor Intervention
Trial (MRFIT), chlorthalidone and hydrochlorothiazide were
not comparedby randomizedassignment and, overall, chlor-
thalidonewasused at higher doses thanhydrochlorothiazide
[418]. Therefore no recommendation canbegiven to favour a
particular diuretic agent.

Spironolactone has been found to have beneficial effects
in heart failure [419] and, although never tested in RCTs on
hypertension, can be used as a third- or fourth-line drug
(see Section 6.14) and helps in effectively treating unde-
tected cases of primary aldosteronism. Eplerenone has also
shown a protective effect in heart failure and can be used as
an alternative to spironolactone [420].

5.2.1.3 Calcium antagonists
Calcium antagonists have been cleared from the suspicion of
causing a relative excess of coronary events by the same

2013 ESH/ESC Guidelines for the management of arterial hypertension
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that diuretics (including thiazides, chlorthalidone and inda-
pamide), beta-blockers, calcium antagonists, angiotensin-
converting enzyme (ACE) inhibitors and angiotensin recep-
tor blockers are all suitable for the initiation and mainten-
ance of antihypertensive treatment, either as monotherapy
or in some combinations. However, some therapeutic
issues that have recently been raised are discussed below.

5.2.1.1 Beta-blockers
The reasons why, at variance from some guidelines, beta-
blockers were maintained as a possible choice for antihy-
pertensive treatment were summarized in the 2007 ESH/
ESC Guidelines and further discussed in the 2009 re-
appraisal document [2,141]. Although acknowledging that
the quality of the evidence was low, a Cochrane meta-
analysis (substantially reproducing a 2006 meta-analysis by
the same group) [396,397] has reported that beta-blockers
may be inferior to some—but not all—other drug classes for
some outcomes. Specifically, they appear to be worse than
calcium antagonists (but not diuretics and RAS blockers) for
total mortality and CV events, worse than calcium
antagonists and RAS blockers for stroke and equal to
calcium antagonists, RAS blockers and diuretics for CHD.
On the other hand, the large meta-analysis by Law et al. has
shown beta-blocker-initiated therapy to be (i) equally as
effective as the other major classes of antihypertensive
agents in preventing coronary outcomes and (ii) highly
effective in preventing CV events in patients with a recent
myocardial infarction and those with heart failure [284]. A
similar incidence of CV outcomes with beta-blockers
and/or diuretics or their combinations compared with
other drug classes has also been reported in the meta-
analysis of the BP-lowering treatment trialists’ collaboration
[394].

A slightly lower effectiveness of beta-blockers in pre-
venting stroke [284] has been attributed to a lesser ability to
reduce central SBP and pulse pressure [398,399]. However,
a lower effectiveness in stroke prevention is also shared by
ACE inhibitors [284], although these compounds have been
reported to reduce central BP better than beta-blockers
[398]. Beta-blockers also appear (i) to have more side-
effects (although the difference with other drugs is less
pronounced in double blind studies) [400] and (ii) to be
somewhat less effective than RAS blockers and calcium
antagonists in regressing or delaying OD, such as LVH,
carotid IMT, aortic stiffness and small artery remodelling
[141]. Also, beta-blockers tend to increase body weight [401]
and, particularly when used in combination with diuretics,
to facilitate new-onset diabetes in predisposed patients
[402]. This phenomenon may have been overemphasized
by the fact that all trial analyses have been limited to
patients free of diabetes or with glucose <7.0 mmol/L,
ignoring the fact that a noticeable number of patients with
a diagnosis of diabetes at baseline do not have this diag-
nosis reconfirmed at study end, which obviously reduces
the weight of treatment-induced diabetes and raises doubts
about the precision of the definition of diabetes used in the
above analyses [403]. Some of the limitations of traditional
beta-blockers do not appear to be shared by some of the
vasodilating beta-blockers, such as celiprolol, carvedilol
and nebivolol—more widely used today—which reduce

central pulse pressure and aortic stiffness better than ate-
nolol or metoprolol [404–406] and affect insulin sensitivity
less than metoprolol [407,408]. Nebivolol has recently been
shown not to worsen glucose tolerance compared with
placebo and when added to hydrochlorothiazide [409].
Both carvedilol and nebivolol have been favourably tested
in RCTs, although in heart failure rather than arterial hyper-
tension [410]. Finally, beta-blockers have recently been
reported not to increase, but even reduce, the risk of
exacerbations and to reduce mortality in patients with
chronic obstructive lung disease [411].

5.2.1.2 Diuretics
Diuretics have remained the cornerstone of antihyper-
tensive treatment since at least the first Joint National
Committee (JNC) report in 1977 [412] and the first WHO
report in 1978 [413], and still, in 2003, they were classified
as the only first-choice drug by which to start treatment, in
both the JNC-7 [264] and the WHO/International Society
of Hypertension Guidelines [55,264]. The wide use of thia-
zide diuretics should take into account the observation in the
Avoiding Cardiovascular Events in Combination Therapy in
Patients Living with Systolic Hypertension (ACCOMPLISH)
trial [414] that their association with an ACE inhibitor was less
effective in reducing CV events than the association of the
sameACE inhibitorwith a calciumantagonist. The interesting
findings of ACCOMPLISH will be discussed in Section 5.2.2
butneed replication, becausenoother randomized studyhas
shown a significant superiority of a calcium antagonist over a
diuretic. Therefore, the evidence provided by ACCOMPLISH
does not appear to bear sufficient weight to exclude diuretics
from first-line choice.

It has also been argued that diuretics such as chlortha-
lidone or indapamide should be used in preference to
conventional thiazide diuretics, such as hydrochlorothia-
zide [271]. The statement that ‘There is limited evidence
confirming benefit of initial therapy on clinical outcomes
with lowdosesof hydrochlorothiazide’ [271] is not supported
by a more extensive review of available evidence [332,415].
Meta-analyses claiming that hydrochlorothiazide has a lesser
ability to reduce ambulatoryBP thanother agents, or reduces
outcomes less than chlorthalidone [416,417], are confined to
a limited number of trials and do not include head-to-head
comparisons of different diuretics (no large randomized
study is available). In the Multiple Risk Factor Intervention
Trial (MRFIT), chlorthalidone and hydrochlorothiazide were
not comparedby randomizedassignment and, overall, chlor-
thalidonewasused at higher doses thanhydrochlorothiazide
[418]. Therefore no recommendation canbegiven to favour a
particular diuretic agent.

Spironolactone has been found to have beneficial effects
in heart failure [419] and, although never tested in RCTs on
hypertension, can be used as a third- or fourth-line drug
(see Section 6.14) and helps in effectively treating unde-
tected cases of primary aldosteronism. Eplerenone has also
shown a protective effect in heart failure and can be used as
an alternative to spironolactone [420].

5.2.1.3 Calcium antagonists
Calcium antagonists have been cleared from the suspicion of
causing a relative excess of coronary events by the same
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EN CONCLUSIÓN….. 
 

QUEDA LUGAR PARA LOS BETA BLOQUEANTES 
EN EL TRATAMIENTO DE LA HTA? 

Ø Las guías hay que aplicarlas acorde a  la 
práctica diaria y al paciente. 

Ø De Primera o Segunda indicación los BB 
siguen siendo una indicación válida en HTA 
Ø Siguen siendo de Primera Elección en HTA 

Asociada con Enfermedad Coronaria, 
Insuficiencia Cardíaca, Hiperdinamia, 

Hipertiroidismo entre otras. 



Los Beta Bloqueantes 
con acción 

Vasodilatares siguen 
siendo una 

indicación en HTA. 

Los Beta Bloqueantes 
no están Muertos  

Muchas Gracias!!!!! 


