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· Normal heart rate
· Action Potential

· ECG

· Disturbance of cardiac rhythm is classified according to:
1- The site of origin of the abnormality (atrial, nodal, ventricular).

2- Rate (increased or decreased).

· Factors Predisposing to arrhythmias:
1- Ischemia

2- Hypoxia

3- Electrolyte disturbance

4- Excessive catecholamine exposure

5- Drug toxicity

· Mechanism of arrhythmias:
1- Disturbance in impulse formation

· Vagal stimulation or beta blockers slow normal pacemaker activity (reduce phase 4 slope).

· Acceleration of pacemaker (increases phase 4 slope) by hypokalemia of beta stimulation.

· Development of ectopic pacemaker.

2- Disturbance in conduction pathway

· It may result from block (nodal block, bundle branch block).
· Re-entrant or circus movement in which one impulse enters and excites other areas of the heart.

· Some forms of re-entry are anatomical in shape as in Wolff-Parkinson-White Syndrome.

Antiarrhythmic Drugs

	Class 1
	· Na+ channel blockers

	
	· Local anesthetic effect

	
	· Negative inotropic effect

	Class 1 A
	· Prolongs duration of action potential and refractory period

	Class 1 B
	· Shortens the duration of action and refractory period (rapid interaction)

	Class 1 C
	· No effect on the duration of action potential or refractory period

	Class 2
	· Beta Blockers (lead to cardiac inhibition)

	Class 3
	· K+ channel blockers (increase duration of action potential and refractory period)

	Class 4
	· Ca++ channel blockers

	Class 5
	· Miscellaneous effect




1- Quinidine

· Cinchona plant

· Cardiac effects:

1- It blocks opened and inactivated Na+ channels.

2- It blocks K+ channels (acts on phase 3).

3- It has –ve inotropic effect.

4- It has antimuscarinic effect (increases AV conduction).

5- It increases the duration of action potential and refractory period of both atria and ventricles.

· ECG changes:

1- Prolonged Q-T interval

2- Widening of QRS complex

· Extracardiac effects:

1- Alpha blocking effect (hypotension)

2- Antimuscarinic effect (dry mouth, constipation, urinary retention, blurred vision…etc)

· Pharmacokinetics: 

1- Well absorbed orally

2- Highly bound to plasma proteins 

3- Metabolized in the liver (active metabolites)

4- 20% excreted unchanged in urine

5- Usually given as slow-release formulation

6- Painful when given intramuscularly
7- It can cause marked hypotension and sinus tachycardia when given intravenously.
· Clinical Uses:

1- Atrial flutter and atrial fibrillation. It returns the rhythm back to the normal sinus rhythm. It should be taken in combination with other drugs that delay AV conduction.

2- It can be used for the treatment of ventricular arrhythmias.

· Adverse Effects:

1- Cardiac Effects:
a. Due to its antimuscarinic effect (used in atrial flutter and fibrillation), it can lead to ventricular tachycardia.

b. Syncope (a faint; temporary loss of consciousness due to generalized cerebral ischemia).

c. Torsade de pointes 

d. Cardiac stand still (asystole) in patients with sick sinus syndrome (Sick sinus syndrome is characterized by alternating tachycardia and bradycardia).

          2- Extracardiac Effects:


          a. Hypotension
                   b. Cinchonism (headache, dizziness, tinnitus,  
                       deafness)

                   c. Hypersensitivity reactions (hepatitis, angioneurotic    

                       edema)

d. GIT effects: DIARRHEA, nausea, vomiting

e. Idiosyncratic reactions (thrombocytopenia)
· Drug Interactions:

1- Digoxin

2- Oral anticoagulants and oral hypoglycemic drugs

· Quinidine increases the plasma levels of these drugs.
2- Procainamide

· It is similar to quinidine
· Less hypotensive (ganglion blocking effect)

· Less antimuscarinic

· Less cardiotoxic

· It can be given intramuscularly or intravenously

· It’s metabolized in the liver and gives active metabolites (it possesses class 3 activity because it blocks K+ channels)

· It’s eliminated through the kidneys mainly as active metabolites.

· It’s more effective on ventricular arrhythmias. Therefore, it is the second drug of choice after lidocaine in treating ventricular arrhythmias following acute myocardial infarction.

· It’s effective on atrial flutter and fibrillation due to Wolff-Parkinson-White Syndrome because it blocks accessory pathways.

· Side Effects:

1- Systemic-lupus-erythematosis like syndrome

2- GIT: vomiting, nausea

3- Torsade de pointes, hypotension

3- Disopyramide

· It is similar to quinidine.

· It has marked antimuscarinic effects.

· It is available only orally.

· Dose adjustment is required in cases of renal impairment.

· Side effects:

1- It can cause all electrophysiologic disturbances as quinidine.

2- It has potent –ve inotropic effect on the heart and may lead to heart failure.

3- It has prominent antimuscarinic effect.

· Contraindication:

1- Heart failure

2- Glaucoma

3- Prostatic Hypertrophy

4- Constipation

5- Sick sinus Syndrome

	Any drug that causes prolongation of Q-T interval will cause torsade de pointes.




1- Lidocaine

· Class 1 B drugs are pure Na+ channel blockers.

· They rapidly shorten the duration of action potential and refractory perion.

· Pharmacokinetics:
1- Well absorbed after oral administration but subjected to extensive first-pass hepatic metabolism.
2- Only 3% reaches the general circulation.
3- It’s given intravenously only.

4- It’s excreted via the kidneys.

5- Its half-life is 2 hours.

· Therapeutic Uses:

1- First drug of choice in treatment of ventricular arrhythmias due to:

a. Acute myocardial infarction

b. Digitalis toxicity

c. Anesthesia

d. Open heart surgery

2- Local anesthetic drug

· Adverse Effects:

1- Neurological Effects: 

a. Nystagmus

b. Tremors

c. Nausea of central origin

d. Convulsions (contraindicated in epilepsy)

2- Arrhythmias: Usually uncommon. It’s has the least cardiotoxic effect of all Na+ channel blockers.

3- Hypotension: Depressed myocardial contractility

2- Mexiletine
· It is similar to lidocaine.
· It’s effective orally.

· It has a longer half-life (8-20 hours).

· It is used in chronic treatment of ventricular arrhythmias.

· It is effective in relieving pain due to diabetic neuropathy and nerve injury.

· Adverse Effects:

a. Neurological effects (tremors, blurred vision)

b. Nausea

3- Phenytoin

· It is similar to lidocaine.

· It is effective orally.

· It’s a weak local anesthetic drug (doesn’t impair conduction).

· It’s effective in the treatment of digitalis-induced arrhythmias.

· It’s used for the treatment of arrhythmias in epileptic patients.



1- Flecainide

· It interacts slowly with Na+ channels. It has NO effect on the duration of action potential or refractory period.

· It’s a proarrhythmic drug because it may cause severe exacerbation of arrhythmias even with normal doses.

· It’s used to maintain the sinus rhythm in patients with supraventricular arrhythmias during atrial flutter.

2- Propafenone
· It has a weak beta blocking effect.
· It is used to maintain sinus rhythm in patients with supraventricular arrhythmias including atrial flutter.

· Adverse Effects:

1- Metallic taste

2- Constipation

3- Arrhythmias

4- Adverse effects of beta blockers

3- Moricizine

· It has a long half-life (active metabolite).
· It’s used in the chronic treatment of ventricular arrhythmias.

· Adverse Effects:

1- Dizziness

2- Nausea

3- Arrhythmias



· They are  blockers.
· They are effective in the treatment of atrial and ventricular arrhythmias associated with:

a. Increased sympathetic activity (emotions, stress, thyrotoxicosis)

b. Digitalis-induced arrhythmias

c. With quinidine in atrial flutter and fibrillation

· Esmolol is a short-acting drug used mainly for intraoperative and acute arrhythmias.



· K+ channel blockers

· They are drugs that prolong the duration of action potential and refractory period

1- Bretylium

·  blocking effect
· It lengthens the ventricular but not atrial action potential and effective refractory period.

· It is available intravenously.

· It is used in emergency cases during attempted resuscitation from ventricular fibrillation when lidocaine or when cardioversion fail.

· Adverse Effects:

1- Initial release of catecholamines leads to ventricular arrhythmia

         2- Postural hypotension ( blocking effect)

3- Nausea, vomiting

2- Sotalol
· Non-selective  antagonist
· It is used for:

· Life-threatening ventricular arrhythmia

· Maintaining sinus rhythm in patients with atrial fibrillation

· Supraventricular arrhythmias in pediatric patients (3-15 years)

3- Dofetilide

· It’s a pure K+ blocker.
· It’s given orally.

· It’s excreted unchanged via kidneys.

· It’s used to restore normal sinus rhythm in patients with atrial fibrillation and flutter.

· It causes Torsade de pointes (it prolongs Q-T interval).

4- Ibutilide

· It’s a pure K+ blocker.

· It’s given by rapid IV infusion.

· It’s excreted mainly as metabolites via the kidneys.

· It’s used for acute conversion of atrial flutter or fibrillation to normal sinus rhythm.

· It causes Torsade de pointes due to Q-T interval prolongation.

5-Amiodarone

· Broad-spectrum drug

· Cardiac Effects:

· Na+ blocker

· K+ blocker

· Ca++ blocker

·  blocker
· Extracardiac Effects:

· Peripheral vasodilation may lead to hypotension

· Pharmacokinetics:

1- It’s given orally
2- It has a slow onset of action

3- It has a long half-life (13-103 hours)

4- Cumulative drug (precipitate in tissues)

5- It is highly lipophilic, concentrated in many tissues

6- It’s eliminated by the liver mostly as active metabolites

· Clinical Uses:
1- Recurrent ventricular arrhythmias resistant to other 
    drugs

2- Arrhythmias associated with Wolff-Parkinson-White     

    Syndrome

3- Maintaining sinus rhythm in patients with atrial flutter 
     and fibrillation
· Adverse Effects:
a. Gray-blue skin discoloration and photodermatitis
         b. Corneal microdeposits lead to corneal opacity, optic 


neuritis, blindness, yellowish brown haloes

         c. Pulmonary fibrosis

         d. Hypothyroidism or hyperthyroidism

         e. Nausea and constipation

         f. Hepatic impairment

         g. Neurological effects

         h. AV block and bradycardia

          i. Hypotension

· Drug Interactions:

· Oral anticoagulant (bleeding)

· Digoxin (digoxin toxicity)

· Beta blockers (additive effect)



· They are Ca++ channel blockers.

· Examples: Verapamil, Diltiazem, Bepridil
· Their main site of action is the AV node and SA node.

· They are effective only against atrial or supraventricular arrhythmias (tachycardia, atrial flutter and fibrillation).
· BEPRIDIL IS A Ca++ BLOCKER. IT POSSESSES SOME FEATURES OF Na+ BLOCKERS (prolongs action potential and refractory period).

· They are second drugs of choice for the treatment of paroxysmal supraventricular tachycardia (used also for prophylaxis).

· They are NOT effective against Wolff-Parkinson-White Syndrome.

· Adverse Effects:

· Negative inotropic effect causes heart failure

· AV block

· BEPRIDIL prolongs Q-T interval causing Torsade de pointes

· Constipation, headache, peripheral edema



1- Adenosine

· It binds to specific G protein-coupled adenosine receptors.

· A1, A2 lead to opening of K+ channels. This, in turn, increases outward of K+ causing hyperpolarization.

· It decreases the influx of Ca++.

· It decreases the activity of cAMP (occurs with sympathetic stimulation).

· Pharmacokinetics & Clinical Uses:

· It has a very rapid onset of action.

· It has a short half-life (seconds)

· It’s given as rapid IV bolus injection.

· It’s used for acute termination of re-entrant supraventricular tachycardia (paroxysmal attack)

· It’s used to produce controlled hypotension during some surgical operation (e.g. plastic surgeries)

· It’s used for the diagnosis of coronary artery disease (adenosine is a coronary dilator)

· Adverse Effects:

1- Bronchospasm (contraindicated in asthma)

2- Chest pain

3- Shortness of breath

4- Flushing

5- AV block

6- Headache, hypotension, paresthesia

7- Transient asystole (5 seconds)

· Contraindication: bronchial asthma, AV block
· Drug Interaction: 

· With caffeine or theophylline, adenosine becomes less effective because both caffeine and theophylline are adenosine receptor blockers.

· With dipyridamole, adenosine becomes more effective because dipyridamole inhibits adenosine uptake.


· It’s used in digitalis-induced arrhythmia

· It causes Torsade de pointes

· It causes sinus tachycardia



· It’s used in digitalis-induced arrhythmias.
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