Chapter 9 Cardiac Arrhythmias
TABLE 9-1 SINGH–VAUGHAN WILLIAMS
CLASSIFICATION OF ANTIARRHYTHMIC
DRUGS
CLASS
I

II
III
IV

PHYSIOLOGIC EFFECT*

IA

Blocks sodium channels;
predominantly reduces the
maximum velocity of the
upstroke of the action
potential (phase 0)
Intermediate-potency blockade

IB

Least-potent blockade

IC

Most-potent blockade
β-Adrenergic receptor
blockade
Potassium channel blockade:
predominantly prolongs
action potential duration
Calcium-channel blockade

EXAMPLES

Quinidine, procainamide,
disopyramide
Lidocaine, tocainide,
mexiletine, phenytoin
Flecainide, propafenone,
moricizine
Propranolol, metoprolol,
atenolol
Amiodarone, sotalol,
bretylium, ibutilide,
dofetilide, dronedarone
Verapamil, diltiazem

*Several agents have physiologic effects characteristic of more than one class.

are drugs with antiarrhythmic action that are excluded from the
classification, such as digitalis and adenosine. The system categorizes drugs based on their in vitro electrophysiologic effects in
normal cardiac tissues.
Available antiarrhythmic drugs have limited efficacy and carry
the risk of adverse events, including proarrhythmic potential.
Knowledge of drug metabolism, interactions, electrophysiologic
effects, and side effects is essential. Certain antiarrhythmics may
suppress left ventricular systolic function and may affect pacing
and defibrillation thresholds. Excepting β-blockers, none of the
antiarrhythmics has been demonstrated to reduce mortality
rates. The use of antiarrhythmic agents may confer an increased
risk of cardiovascular mortality, particularly in heart failure
patients. Tables 9-2 and 9-3 summarize major characteristics and
side effects of commonly used antiarrhythmic drugs.
Class I Antiarrhythmic Agents
Class I antiarrhythmic drugs include sodium-channel blockers
that bind fast sodium channels in their open and inactivated
states and dissociate from sodium channels during their resting
state. Blocking voltage-gated fast sodium channels slows phase
0 depolarization and conduction velocity. Class I agents demonstrate use-dependent blockade, and their effect is potentiated
at faster heart rates. The drug dissociation rate from sodium
channels during phase 4 of the action potential determines the
degree to which these agents depress cardiac conduction
velocity.
Class IA agents have a slow rate of drug dissociation from
sodium channels, conferring moderate potency. In addition to
blocking voltage-gated fast sodium channels, class IA drugs block
delayed rectifier potassium channels. Slowing of conduction
velocity and action potential prolongation are observed. All are
antimuscarinic, especially disopyramide. Clinical applications
include SVT, AF, atrial flutter, and VT. In the setting of atrial
flutter and AF, class IA drugs are vagolytic. They may improve AV
nodal conduction and should be used in conjunction with a
β-blocker or calcium-channel blocker to avoid uncontrolled ventricular response rates. Quinidine is infrequently used due to its
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side effect profile, including diarrhea, thrombocytopenia, and
QT prolongation, triggering polymorphic VT. Clinical studies
highlight the proarrhythmic risk and increased mortality
associated with quinidine therapy. Procainamide, available
as an intravenous formulation, has an active metabolite
N-acetylprocainamide (NAPA) and may induce a reversible
lupus-like syndrome. Disopyramide, with its potent negative inotropic and antimuscarinic activity, has been used to treat vagally
mediated AF.
Class IB agents rapidly dissociate from sodium channels
during phase 4, providing weak sodium-channel blockade. Their
therapeutic role is restricted to ventricular arrhythmias due to
a lack of effect on the sinoatrial node, AV node, and atrial
tissue. Lidocaine, which is available parentally, undergoes extensive first-pass hepatic inactivation. Lidocaine is more effective
in relatively depolarized ventricular tissue due to preferential
affinity for inactivated sodium channels; the drug is more
potent in ischemic tissue. Mexiletine, which is available orally,
has slower hepatic metabolism and a longer half-life than
lidocaine.
Class IC drugs are potent fast sodium-channel blockers with
little effect on K+ current. These agents have a role in the therapy
of SVTs and VTs. Their use is relegated to patients without coronary disease or significant structural heart disease. The Cardiac
Arrhythmia Suppression Trial proved that the use of flecainide
and moricizine to suppress ventricular arrhythmias after MI
increased mortality rates. These agents may convert AF to atrial
flutter and slow atrial conduction sufficiently to permit 1 : 1 AV
conduction during atrial flutter, necessitating the simultaneous
use of AV nodal–blocking therapies in patients with atrial arrhythmias. Flecainide is associated with bronchospasm, leukopenia,
thrombocytopenia, and neurologic side effects. Flecainide, which
inhibits Ca2+ release from the sarcoplasmic reticulum cardiac
ryanodine receptor, may be useful in the therapy for CPVT.
Propafenone has β-blocking effects and can cause agranulocytosis, anemia, and thrombocytopenia.
Class II and IV Antiarrhythmic Agents
β-Adrenoceptor antagonists, the class II agents, inhibit sympathetic activation of cardiac automaticity and conduction, resulting in slowing of the heart rate, decreased AV node conduction
velocity, and prolongation of the AV node refractory period. Side
effects include bradycardia, hypotension, exacerbation of reactive
airway disease, fatigue, worsening symptoms of peripheral vascular disease, and depression. β-Blockers have different half-lives,
lipid solubilities, elimination routes, and specificities for β1 and
β2 receptors.
Class IV agents include the nondihydropyridine calciumchannel blockers. Blockade of voltage-gated L-type calcium
channels decreases AV nodal conduction velocity, increases AV
nodal refractory period, slows sinus node automaticity, and
decreases myocardial contractility. Calcium-channel blockers
may cause hypotension, bradycardia, and heart failure. Clinical
applications for these agents include rate control for atrial
tachyarrhythmias, termination and suppression of SVT, and
normal heart VT. In the setting of atrial arrhythmias with underlying WPW, they can potentiate accessory pathway conduction
and should be avoided.

