
 

 

 

BISOPROLOL 

 

“Self-Portrait” oil on canvas, c.1620-25. Gian Lorenzo Bernini 

National Gallery of Victoria, Melbourne. 



 

His contemporaries marvelled at his virtuosity, and believed that his unearthly powers as 

the great Transubstantiator were a sign that he must have been kissed by God..... 

 

False modesty was definitely not one of Gian Lorenzo Bernini’s failings. But since there 

had never been a time when he had not been hailed as a human marvel, it’s surprising he 

wasn’t more swollen headed. His father Pietro, a Florentine, was himself a sculptor, 

whose arrival in Rome from Naples in about 1605 - 06 was perfectly timed. Pietro was no 

more than classically competent, but at a time when there was a dearth of talent and a 

wealth of job opportunities - for the papacy was in the midst of a confident building and 

renovation boom - his light was usually able to shine amidst mediocrities. (Not always, 

however: one of his tombs was judged to be so poorly worked that that he was obliged to 

recarve it). On the anxious edge between acceptance and rejection, Pietro soon realized 

that his most priceless asset was the precocious talent shown by his son, born in 1598. So 

Gian Lorenzo was co-opted to supply vitality in the form of romping cherubs, full of the 

hot breath of life, in what was otherwise a blandly conventional sculpture in the church 

of Santa Maria Maggiore. The same adolescent instinct for lusty animal mischief plays 

through a pair of scamps tormenting a massively phallic faun. Glee and pain in tandem 

would be one of Bernini’s trademarks. 

 

The child Gian Lorenzo, paraded and promoted by his father, was singled out as 

extraordinary. But before the Borghese Pope Paul V, the eight year old did a shrewdly 

ingratiating lightning sketch of Saint Paul, “with free bold strokes” that moved the 

astonished Pope to hope that he was looking at the next Michelangelo. Twelve silver 

medals, as many as the small boy’s hands could hold, were then dropped into his palms. 

To nurture his talent, Paul V appointed Cardinal Maffeo Barberini to watch over the 

young Bernini and to shape his education. The cardinal was so smitten that he remarked 

to Pietro, “Watch out Signor Bernini, the pupil will surpass his master”, to which the 

proud father replied, “In that case your Excellency, why should I care, for the loser then 

also wins!” 

 

“The Miracle Worker”, in Simon Schama’s “The Power of Art, 2006 

 

Clinical trials have demonstrated unequivocally beneficial effects of some beta blockers 

in combination with ACEI in patients with heart failure and left ventricular systolic 

dysfunction. This combination leads to improved left ventricular ejection fraction, 

reduced hospitalisations and reduced mortality, including reduction in sudden deaths. If 

there are no specific contraindications to a beta blocker then agents such as bisoprolol 

should be included in the treatment of patients with Heart failure with Reduced Ejection 

fractions. Bate blockers will also have additional benefit in the treatment of chronic 

hypertension, a major cause of heart failure, and angina pectoris, a not infrequent 

accompaniment of significant heart failure.  

 

As Pietro Bernini, observed to Cardinal Maffeo Barberini’s flattering comment about his 

miraculous - prodigy son, it’s pretty much a win-win situation all round! 

 

 

 

 



BISOPROLOL 

 

Introduction 

 

Bisoprolol is a competitive cardioselective beta1-receptor beta blocking agent.  

 

Beta-blockers are not usually recommended first line treatment of uncomplicated 

essential hypertension as they are associated with reduced protection against stroke in the 

elderly. 

 

Clinical trials have however demonstrated unequivocally beneficial effects of some beta 

blockers in combination with ACEI in patients with heart failure and left ventricular 

systolic dysfunction. 1 

 

This combination leads to improved left ventricular ejection fraction, reduced 

hospitalisations and reduced mortality, including reduction in sudden deaths. 

 

The beta blockers which are recommended for adjunctive treatment in heart failure 

include: 

 

● Carvedilol 

 

● Bisoprolol 

 

● Metoprolol succinate 

 

● Nebivolol. 

 

Patients already on a beta blocker for a comorbidity (e.g. angina or hypertension) should 

be switched to one of the beta blockers recommended for heart failure  

 

Limited studies have not thus far shown benefit of beta-blocker therapy over placebo in 

patients with heart failure with preserved ejection fractions. 

 

See also separate document “Beta - Blocker  Overdose” in Toxicology Folder for 

effects of metoprolol in acute overdose.  

 

History 

 

The Scottish pharmacologist, Sir James W. Black discovered the first clinically used 

beta blocker, propranolol in 1964. 

 

He was awarded the Nobel Prize for Physiology or Medicine in 1988 for his work that led 

to the development of propranolol and cimetidine. 

 

In May 1997, Carvedilol became the first adrenoreceptor-blocking drug to receive 

approval for the treatment of symptomatic heart failure. 

 

 



Classification  

 

Beta blockers may be loosely classified as: 

 

1. Beta blockers with some intrinsic sympathomimetic activity (ISA). 

 

These agents are capable of exerting low-level agonist activity at the β-adrenergic 

receptor while simultaneously acting as a receptor site antagonist 

 

Examples include: 

 

● Pindolol 

 

2. Non-selective blocking agents, (i.e block beta1 and beta2 receptors):  

 

 Examples include: 

 

 ● Propranolol 

 

 ● Sotalol (this agent also has class III antiarrhythmic activity). 

 

 ● Timolol 

 

3. Selective (B1) blocking agents: 

 

 Examples include: 

 

 ● Atenolol 

 

 ● Bisoprolol 

 

 ● Esmolol 

 

 ● Metoprolol 

 

 ● Nebivolol 

 

4. Alpha and non-selective beta Blocking agents:    

 

 Examples include: 

 

 ● Carvedilol 

 

 ● Labetalol 

  

Preparations 

 

Bisoprolol fumarate as: 

 



Tablets:  

 

● 1.25 mg,  2.5 mg,  5 mg, 10 mg  

 

Physiology 

 

Three types of beta adrenergic receptors are known, designated: 

 

1. Beta 1: 

 

 ● These are located mainly in the heart and in the kidneys. 

 

  In the heart they increase chronotropy and inotropy. 

 

  They enhance lipolysis in adipose tissue. 

 

2. Beta 2: 

 

● These are located mainly in the lungs, GIT, liver, uterus, vascular smooth 

 muscle, and skeletal muscle. They result in smooth muscle relaxation. 

 

  In blood vessels, they result in vasodilation. 

 

  In the lungs they result in bronchodilation. 

 

  In the GIT they reduce motility. 

 

3. Beta 3: 
 

 ● These are located in fat cells 

 

  These enhance lipolysis in adipose tissue. 

 

Mechanism of Action 

 

Bisoprolol is a beta1 selective adrenoceptor blocking agent.  

 

It lacks any intrinsic stimulating or membrane stabilizing activity.  

 

It only shows very low affinity to the beta 2 receptor of the smooth muscles of bronchi 

and vessels as well as to the beta 2 receptors concerned with metabolic regulation.  

Therefore, bisoprolol is generally not to be expected to influence the airway resistance 

and beta2-mediated metabolic effects.  

 

Its beta1-selectivity extends beyond the therapeutic dose range.  

 

However, its beta 1 selectivity is not absolute and at doses greater than the maximum 

recommended of 10 mg, bisoprolol may also inhibit beta 2 adrenoreceptors. 

 



Pharmacodynamics 
 

Bisoprolol reduces the stimulant effect of catecholamines. 

 

Effects include: 

 

1. Decreased heart rate 

 

2. Decreased cardiac contractility and cardiac output. 

 

3. Reduction of blood pressure 

 

4. Electrophysiological effects are similar to other beta blockers:  

 

● Prolonged the refractory periods of the SA and A-V node.  

 

● Prolongation of sinoatrial (SA) and atrioventricular (A-V) nodal 

 conduction  

 

Carvedilol has no intrinsic sympathomimetic activity or membrane stabilising properties.  

 

Pharmacokinetics 

 

Absorption: 

 

● Bisoprolol is administered orally. 

 

Bisoprolol is almost completely (> 90%) absorbed from the gastrointestinal tract. 

 

There is first pass metabolism of about 10 - 15 %  resulting in an absolute 

bioavailability of about 85 - 90 % after oral administration.  

 

● Peak plasma concentrations occur within 2 - 3 hours. 

 

Distribution 

 

● Bisoprolol is extensively distributed in the body. 

 

● The volume of distribution is 3.5 L/kg.  

 

● Protein binding is around 35 %.  

 

Metabolism and excretion: 

 

● About 50 % is metabolized in the liver, primarily metabolized via CYP3A4 

 (approximately 95%) 

 

● About 50 % is renally excreted unchanged. 

 



● Half-life is around 10 - 12 hours. 

  

Indications 

 

These include: 

 

1. Chronic systolic heart failure as part of standard treatment with ACE inhibitors, 

 and diuretics. This is the principle indication for bisoprolol. 

 

Other generic beta blocking indications in general include: 

 

2. Hypertension (adjunctive, rather than first line). 

 

3. Angina 

 

4. Tachyarrhythmias 

 

5. Post MI 

 

Contra-indications/precautions 

 

These include: 

 

1. Significant sinus bradycardia, (< 45-50) 

 

2. Shock states/ Hypotension 

 

3. Significant conduction disease: 

 

● Second/ third degree heart block 

 

● Sick sinus syndrome, (sinus nodal dysfunction). 

 

First degree block is generally considered a relative contraindication - use with 

caution. 

 

4. Supraventricular tachyarrhythmias due to by-pass tracts: 

 

● Blockade of the A-V node in situations such as WPW AF, by these agents 

 will allow an unrestricted pathway via the bundle of Kent into the 

 ventricles and risk the precipitation of VF. 

 

5. Situations of compromised cardiac output: 

 

● Cardiogenic shock 

 

● Overt cardiac failure 

 

● Right ventricular compromise: 



 
♥ Right ventricular failure secondary to pulmonary hypertension 

 

♥ Significant right ventricular hypertrophy 

 

6. Asthma/ COPD: 

 

● Note that the use of “cardio-selective” beta-blockers can still result in 

 significant bronchospasm in the predisposed, (i.e. asthma and COPD 

 patients). 

 

7.  Known hypersensitivity to metoprolol  

 

8. Untreated alpha receptor stimulation: 

 

 Phaeochromocytoma: 

 

● Patients with phaeochromocytoma should receive an alpha-blocking agent 

 prior to beta-blocker administration to avoid severe hypertension. 

 

Sympathomimetic drug overdose: 

 

● Note that beta blockers are contraindicated in amphetamine toxicity. 
 

Beta-blockers are not recommended, as they will leave alpha effects 

unopposed. Treating with beta-blocker to control the heart rate will leave 

an unopposed alpha activity that aggravates vasoconstriction, (beta 2 

effects are blocked). 

 

9. Calcium channel blocker interaction: 

 

 ● The combination of beta blocker and calcium channel blocker frequently 

 causes conduction delay problems in the elderly, especially in the 

 presence of renal impairment. 

 

 ● Calcium antagonists of the verapamil type should not be given by 

 intravenous administration to patients treated with beta-blockers. 

 

10. Patients with vasospastic disorders: 

 

 ● Raynaud’s syndrome (and similar)  

 

11.  Prinzmetal angina may be worsened by beta-blockers in general. 

 

12. Patients with a history of anaphylactic reactions: 

 

 ● Beta-blockers in general may prevent the therapeutic response to usual 

 doses of adrenaline for anaphylaxis. 

 



Pregnancy 

 

Bisoprolol is a category C class drug with respect to pregnancy. 

 

Class C drugs are those drugs which, owing to their pharmacological effects, have caused 

or may be suspected of causing, harmful effects on the human fetus or neonate without 

causing malformations. These effects may be reversible. Specialized texts should be 

consulted for further details 

 

Very limited information is available following the use of bisoprolol during pregnancy.  

 

Treatment with bisoprolol should be reserved for high-risk cases, as only limited safety 

information is available. 

 

Breast feeding 

 

There have been no reports following the use of bisoprolol during breastfeeding.   

Consider an alternative medicine where possible.  

 

However, if bisoprolol is the medicine of choice, observe the breastfed infant for signs of 

hypotension and bradycardia. 

 

Adverse Effects 

 

The important ones include: 

 

1. Bradycardia 

 

2. Depressed cardiac contractility/ Hypotension 

 

3. Conduction delays 

 

4. VF in cases of supraventricular tachyarrhythmias due to bypass tracts.  

 

5. Bronchospasm in predisposed (asthma/ COPD) 

 

6. Allergic including anaphylaxis reactions may be exacerbated by beta-blockade, 

 and are more difficult to treat with adrenaline 

 

7. Beta-blockers may impair peripheral circulation in patients with pre-existing 

 peripheral vascular disease. 

 

8. Impairment of normal sympathetic responses:    

 

Beta blockers may reduce the normal sympathetic response to many illnesses and 

by so doing may mask underlying and potentially serious pathologies. 

 

Important examples include the masking of early tachycardic responses to:  

 



● Hypoglycaemia 

 

 ● Hypovolemia in general, including blood loss. 

 

 ● Infection and sepsis  

 

 ● Hypoxia in general, e.g. pulmonary embolism. 

 

Occasionally less significant effects of oral therapy may include: 

 

9. Lethargy/ fatigue 

 

10. Disturbed sleep (nightmares) 

 

Dosing 2 

 

Usual dosing is: 

 

Adults: 

 

● Initially 1.25 mg once daily for 1 week.  

 

If well tolerated, increase dose according to the following steps:  

 

● 2.5 mg once daily for a week 

 

Then 

 

● 3.75 mg once daily for a week 

 

Then 

 

● 5 mg once daily for 4 weeks 

 

Then  

 

● 7.5 mg once daily for 4 weeks 

 

Then 

 

● 10 mg once daily for maintenance. 

 

Slower dose titration may be appropriate in some patients. 
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