
 

 

 

 

METOPROLOL 

 

Captain Jack Aubrey and Ship’s surgeon, Stephen Maturin (Russell Crowe and Paul 

Bettany) in “Master and Commander: The Far Side of the World”,  

20th Century Fox, 2003. 

 

“Jack” , he said, as they walked along the rim of the crater to a point where they could 

hail the ship, “did you reflect upon Ganymede at all?” 

 

“Yes”, said Jack, “I was up with him all last night, and should be this night were it not 

for the Sultan’s visit tomorrow. Such an endearing little pale golden body as he peeps out 

- he is easily my favorite. But I shall still have him almost all night, once the Sultan is 

done with”. 

 

“Shall you though?” said Stephen looking at his friend’s pleased, well - fed face, rather 

more florid that usual from the Sultan’s wine; and after a pause, “Brother, can we be 

talking of the same thing?” 

 

“I should hope so”, said Jack, smiling. “Jupiter is in opposition, you know. Nobody 

could have missed his splendor”. 



 

“No, indeed: a very glorious sight. And Ganymede is connected with him I collect?” 

 

“Of course he is - the prettiest of the satellites. What a fellow you are Stephen”. 

 

“How well named. But I meant another Ganymede, the Sultan’s cup-bearer. Did you 

notice him?” 

 

“Well, yes, I did. I said to myself, Why damn my eyes, there is a girl. But then I 

remembered that there would be no girls at a feast like that, so I returned to my excellent 

haunch of venison, no bigger than a hare’s, but uncommon well-tasting. Why do you call 

him Ganymede?”. 

 

“Ganymede was Jupiter’s cup-bearer; and I believe their connexion, their relations, their 

friendship, would now be frowned upon. But I use the name loosely, as it is so often used: 

I mean no reflexion upon the Sultan”. 

 

Patrick O’Brian, “The Thirteen Gun Salute”, 1989.             

 

Captain Jack Aubrey is very confused! His good friend Stephen Maturin is too cultured 

for him by half. He has been enquired of by the learned ship’s surgeon if he happened to 

notice “Ganymede” the other night. Of course answers Captain Aubrey! He spends many 

hours studying the heavens at night, in order to calculate the ship’s position and 

direction. He recently had the acquaintance of Ganymede for most of the night. Just at 

the moment the Jovian moon, is in quite spectacular conjunction! But no, Stephen is 

talking of another “Ganymede” - the beautiful boy, noticed and abducted by the lustful 

god Jupiter, in order to make him his cup bearer. Stephen upon noticing the Sultan’s cup 

bearer at the diplomatic diner just held, could not but help notice a most curious 

parallel! 

 

When we talk of important matters we must always make ourselves very clear. Often 

times assumptions are made which do not necessarily hold true! Textbooks claim that 

metoprolol is a very fine thing for the control of fast rates in atrial fibrillation 

arrhythmias. But as there are various Ganymedes so too are there various atrial 

fibrillations! - those that are due to bypass tracts and those that are not. Metoprolol may 

be used for those not induced by bypass tracts, but on the other hand must not be used for 

those that are.  

 

 

 

 

 

 

 

 

 

 

 



METOPROLOL 

 

Introduction 

 

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

 

Its primary uses in the ED include: 

 

● Rate control in some supraventricular tachyarrhythmias 

 

● Reduction of shear forces in cases of acute aortic dissection associated with 

 hypertension. 

 

Metoprolol has number of important contraindications. 

 

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

effects of metoprolol in acute overdose.  

 

History 

 

The Scottish pharmcologist, 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. 

 

Chemistry 

 

Metoprolol tartrate is structurally related to other cardioselective beta-blockers. 

 

Preparation 

 

Preparations include: 

 

Tablets:  50mg, 100mg  

  

Ampoules:   5 mg in 5 mL ampoules. 

 

Liquid Suspension:  1mg/ml. 

 

Various preparations of controlled release tablets are also available. 

 

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. 

 

Classification of Beta Blockers 

 

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 

 

 ● Timolol 

 

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

 

3. Selective (B1) blocking agents: 

 



 Examples include: 

 

 ● Metoprolol 

 

 ● Esmolol 

 

4. Alpha and non-selective beta Blocking agents:    

 

 Examples include: 

 

 ● Labetalol 

 

 ● Carvedilol 

 

Mechanism of Action 

 

Metoprolol is a cardioselective beta1-receptor beta blocker 

 

Beta1-selective (cardioselective) beta-blockers have a higher affinity for beta1 receptors 

in the heart, with less effect on beta2 receptors in bronchi and peripheral vasculature;  

 

Beta1-selectivity however diminishes with higher doses. 

 

It has no intrinsic sympathomimetic activity, (some older beta-blockers were partial 

agonists). 

 

Pharmacokinetics 

 

Absorption: 

 

● Metoprolol is given orally or IV 

 

 It is rapidly and almost completely (more than 95%) absorbed from the 

gastrointestinal tract 

 

Distribution: 

 

● Metoprolol is considered a relatively lipid soluble compound, (i.e. less soluble 

 than propranolol and more lipid soluble than atenolol). 

 

● It is rapidly and extensively distributed to the extravascular tissues. 

 

● The volume of distribution is 5.6 L/kg. 

 

● At therapeutic concentrations, only about 12% is bound to human serum proteins. 

 

 

 



Metabolism and excretion: 

 

● Metoprolol is extensively metabolized in the liver. 

 

● Half - life is around 3-5 hours. 

 

Pharmacodynamics 

 

Metoprolol reduces the stimulant effect of catecholamines. 

 

Cardiac effects include: 

 

● Decreased heart rate 

 

● Decreased cardiac contractility and cardiac output. 

 

● Reduction of blood pressure 

 

The duration of the beta-blocking effect of metoprolol is dose dependent (as measured by 

reduction of exercise heart rate). 
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Indications 

 

Principle indications in the ED include: 

 

1. Rate control in some supraventricular tachyarrhythmias: 

 

● SVT 

 

● Atrial fibrillation not due to bypass tracts 

 

● Atrial flutter not due to bypass tracts. 

 

2. Aortic dissection: 

 

● Reduction of shear forces in cases of acute aortic dissection associated 

 with hypertension. 

 

3. Myocardial infarction: 

 

● Providing there are no immediate contraindications, (often the case). 

 

Metoprolol has been shown to reduce mortality in patients with suspected 

or definite myocardial infarction. The mechanisms of action for these 

effects are not fully understood but may be related to a lower incidence of 

ventricular fibrillation and limitation of infarct size. Metoprolol has also 

been shown to reduce the incidence of recurrent myocardial infarction. 
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4. Thyroid storm: 

 

● Beta blockers are an important part of the management of thyroid storm/ 

severe thyrotoxicosis. 

 

Metoprolol can be titrated IV to achieve control of excessive heart rates.   

 

Note that beta blockers should be used with extreme caution if the patient 

has heart failure or other contraindications to beta-blockade. It is 

important to note, however, that control of tachycardia may lead to 

improvement in cardiac function. 
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Other indications outside of the ED setting include: 

 

5. Chronic control of hypertension 

 

6. Angina pectoris prophylaxis, (apart from Prinzmetal angina); 

 

● Anti-anginal effect due to reduction in left ventricular work and oxygen 

 use, resulting from decrease in heart rate and contractility 

 

● In angina pectoris metoprolol reduces the frequency and severity of the 

 attacks and the need for glyceryl trinitrate relief, and increases exercise 

 tolerance. 

 

7. Chronic ventricular rate control 

 

8. Migraine prophylaxis 

 

Contraindications/ 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 

 

Metoprolol is classified as a class C drug with respect to pregnancy. 

 

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 

 

Beta-blockers may reduce placental perfusion and cause bradycardia in the fetus and 

newborn. 

 

Breast feeding 

 

Metoprolol in normal therapeutic dosing is considered safe in breast feeding. 

 

Adverse Effects 

 

The important ones include: 

 

1. Bradycardia 

 

2. Depressed cardiac contractility/ Hypotension 

 

3. Conduction delays 

 

4. VF is 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. Beta blockers may mask some important premonitory signs of acute 

 hypoglycaemia, such as tachycardia. 

 

Occasionally less significant effects of oral therapy may include: 

 

9. Lethargy/ fatigue 

 

10. Disturbed sleep (nightmares) 

 

Dosing 

 

Adults: 

 

Oral: 

 

Usual oral dosing is: 

 

● Metoprolol 25 - 100 mg orally, once or twice daily 
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IV: 

 

Usual titrated IV dosing is: 
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● Metoprolol tartrate 5 mg (at 1 -2 mg/min) IV 

 

● Repeat at 5 minute intervals up to a maximum of 20 mg 

 

IV infusions: 

 

These are uncommonly used but generally the rate of delivery is 0.5 - 2 mg/hour. 

 

Children 
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IV:  0.1 mg/kg/dose. May be repeated twice if needed, then 1-5 

microgram/kg/min. 

 

Oral:  1-2 mg/kg/dose 6-12 hourly 
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