Anti-Arrhythmic Drugs
These drugs bind cardiac ion channels to decrease automaticity, decrease conduction, and 
increase refractory periods.
In the SA node they reduce Phase 4 creep-up, prolong action potentials, and increase threshold.
Modulated Receptor Hypothesis (“State Dependence” vs. “Use Dependence”)
Sodium channels cycle between open, inactivated, and resting states.

Sodium channel blockers bind to open and inactivated channels, but not resting channels.

The efficacy of these drugs is therefore “state dependent” and the amount of blockade provided 
by a drug depends on heart rate.  Faster rates open more channels, so sodium channel 
blockers have a greater effect at higher heart rates.
The drug’s dissociation constant also matters.  Drugs with very high dissociation constants 
(lidocaine) bind only at very high heart rates when lots of channels are constantly open.  
The efficacy of these drugs is “use dependent.”
Pro-Arrythmic Toxicity
Drug types Ia (Quinidine) and III (potassium channel blockers) can cause a de novo Torsade de 
Pointes (polymorphic ventricular tachycardia, long QT interval).  
Quinidine at low doses prolongs the QT interval by slowing inactivation of Ca2+ and Na+ channels.


This leads to early after-polarizations and long depolarizations.
If you see Quinidine, watch out for Torsade de Pointes!!
Type I anti-arrhythmics:  sodium channel blockers
Ia:  These drugs are used to treat atrial or supraventricular, but not ventricular, arrythmias.

       --Quinidine treats atrial arrythmias.  It blocks sodium and potassium channels.  Toxicities 
include cinchonism (GI, tinnitus), Torsade de Pointes, and thrombocytopenia.  It is 
cleared by CYP3A4, so Rifampim and Phenytoin will increase its metabolism.  Digoxin 
will decrease its metabolism, allowing Quinidine to accumulate.
       --Procainamide also treats atrial arrythmias.  It is less pro-arrythmic than quinidine, but may 
cause drug-induced lupus in slow acetylators.
       --Disopyramide is less pro-arrythmic than quinidine, but has anti-cholinergic effects 
including urinary retention, dry mouth, blurred vision, decreased heart contractility.
Ib:  These drugs are only used to treat ventricular arrythmias/fibrillation.  They are neurotoxic.
       --Lidocaine treats ventricular arrythmias and acute MI.  Toxicities include hypotension and 
CNS toxicity (siezures, psychosis).  Recovery from Lidocaine heart block is very fast.

Ic:  --Flecainide treats supraventricular arrythmias by prolonging action potentials.  Recovery 
from Flecainide heart block is slow.  Toxicity includes small risk of sudden death.

Class II anti-arrythmics:  Beta-blockers
Beta-blockers treat supraventricular and ventricular arrythmias.
      --Esmolol is especially useful because of its short half-life.

Class III anti-arrythmics:  potassium channel blockers
Potassium channel blockers treat supraventricular and ventricular arrythmias.
     --Amiodarone treats ventricular tachycardia, ventricular fibrillation, and atrial fibrillation.    
It acts very broadly, including blockade of sodium, potassium, and calcium channels, and 
adrenergic receptors.  These activities serve to decrease automaticity, slow AV node 
conduction, prolong action potentials, and prolong repolarization.  Amiodarone is often 



used with anti-coagulants.

Toxicities include blue skin discoloration, myopathy, hyperthyroidism, and hypercholest.

It has a half-life of months, so it takes years to get back to steady state!
Class IV anti-arrythmics:  calcium channel blockers
Calcium channel blockers treat supraventricular, but not ventricular, arrythmias.  They 
specifically block the AV node.
     --Verapamil and Diltiazem are good.  Don’t use Dihydroyridine, as it is also a vasodilator and 
will stimulate a sympathetic response.
--Adenosine activates K+ currents and reduces Ca2+ currents.  This hyperpolarizes the SA and 
AV nodes, pegging the membrane potential to the K+ current, which decreases automaticity 

and increases refractory periods.  


Its effects are potentiated by dipyrimadole.


Adenosine treats AVNRT, supraventricular and ventricular tachycardias.


Toxicities include acute dyspnea/chest constriction.


Never use Adenosine in patients with WPW syndrome.
(Raymond removed image of EAD and DAD effects on cardiomyocyte action potential.)

