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Nebivolol: Chemical Structure 
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Nebivolol:  

Pharmacological and Therapeutic profile 

Nebivolol 

Favourable 

haemodynamic 

profile 

High selective b1 

receptor 

antagonism 

• Antihypertensive 

efficacy 

• Low incidence of 

side effects 

Endothelium-

induced 

vasodilation 
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Effect of nitric oxide 
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Effect of beta-blockers on Cardiac output 
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Effect of beta-blockers on Vascular resistance 
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7 Nebivolol: haemodynamic profile in healthy  
volunteers (angiocardiography evaluation) 

Adapted from: De Crée J. et al. Drug Invest. 1991; 3: 40-50 
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Nebivolol 

 

Aim 

• Compaarison of nebivolol versus atenolol 

on systolic and diastolic LV function in 

patients with uncomplicated hypertension 

• Acute effects: (4 hours after first dose) 

• Late effects: (2 weeks) 
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Systolic LV function 
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M-mode measurements 
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2-D echocardiography 
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Quantitative 2D-Echocardiography 
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Quantitative 2D-Echocardiography 
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14 Nebivolol:  
haemodynamic effects in hypertensive Patients 

Left ventricular end-
diastolic volume (ml) 

Left ventricular end-
systolic volume (ml) 

Stroke volume (ml) 

HR (b/min) 

Cardiac output (l/min) 
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-2.1% 

Kamp O. Data on file 2002 

3.6% 

-24.0% 

2 

weeks 

* 

* 

* 

* 

*p<0.05 



15 

Diastolic LV function 
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17 Echocardiographic diastolic function  
parameters change versus baseline 

Iso-volumetric 
relaxation 

time (m/sec) 

Decelaration time 
(m/sec) 

Peak E/Peak A ratio 

Flow velocity related to 
atrial contraction 

(m/sec) 

Early diastolic filling 
flow velocity (m/sec) 

Left ventricular diastolic 
diameter (m/sec) 

Atenolol  
(n=13) 

Nebivolol  
(n=12) 

15.5% 

-5.0% 

-25%     -15%        -5%         5%          15%       25%         35% 
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0.2% 

6.9% 
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16.8% 

27.3% 
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P<0.05 (2-tailed) vs pre-treatment;      P<0.05 (2-tailed) Nebivolol vs Atenolol 

               O.Kamp  In press Am. J. of Cardiol. 2003 



18 

-20

-15

-10

-5

0

5

10

15

20

25

30
Nebivolol
(5mg/o.d)

Atenolol
(100mg/o.d)

Left ventricular  

diastolic diameter 
Early diastolic 

filling flow 

 velocity 

Flow velocity 

related to atrial 

contraction 

Peak E/Peak A 

ratio 

Iso-volumetric 

relaxation time 

%
 C

h
a
n

g
e
 v

e
rs

u
s
 b

a
s
e
li
n

e
 

Kamp O. - Data on file 2002 

Echocardiographic diastolic parameters 
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Nebivolol: SVR decrease  
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Ritter J.M. et al. Int. J. Clin. Pharmacol. in press 
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p< 0.01 vs baseline 

Nebivolol (5 

mg/o.d) 

Bisoprolol (10 

mg/o.d) 

Nebivolol:  
haemodynamic profile in hypertensive patients 

Ritter J.M. Int. J. Clin. Pharmacol. 2002 

Cardiac index decrease 



21 Nebivolol:  
haemodynamic effects in CHD patients 

Stoleru L. et al. J. Cardiovascular Pharmacol 1993; Vol. 22 No. 2 
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22 Nebivolol  
Hemodynamic effects in Congestive Heart Failure 

Wisenbaugh T. et al. J. Am. Coll. Cardiol. 1993; 21: 1094-1100 
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   Conclusions 

• Nebivolol differently from other selective 

beta1-antagonists has a peculiar 

haemodynamic profile 
 

• Nebivolol: - increases stroke volume 

     - maintain cardiac output  

       (despite the bradycardic effect) 

     - reduces the SVR for the vasodilating activity 

     - increases or not decreases the EF 

     - improves the diastolic filling pattern 

Nebivolol  
 Hemodynamic profile 


