Antiarrhythmic Drugs

	Class
	Subclass
	Drugs
	Effect on repolarization
	Other

	I: Na Channel blockers
	
	
	
	

	
	I A
	Qunidine

Procainamide

Disopyramide
	Prolonged
	Slows phase 0 depolarization

	
	I B
	Lidocaine

Mexiletine

Phenytoin
	Accelerated
	Shortens phase 3 repolarization

	
	I C
	Flecainide

Propafenone
	Little effect
	Markedly slows phase 0 depolarization

	II: Beta blockers (Ca)
	
	Propanalol

Atenolol

Esmolol

Sotalol
	
	

	III: Inhibitors of repolarization (K)
	
	Amiodarone

Sotalol

Ibutilide

Dofetilide
	
	

	IV: Calcium channel blockers
	
	Verapamil

Diltiazem
	
	


	DRUG
	PK

(admin/elim)
	MECHANISM
	USES
	ADVERSE EFFECTS
	TOXICITIES
	OTHER

	Quinidine 

(Class IA)
	p.o. sulfate or gluconate

i.m. gluconate

hepatic met
	1. block Na channels in activated state ( ( Vmax in phase 0

   a. depression of automaticity, conduction, excitability; recovery from block is slower and less complete in depol than fully pol tissue ( prolonged refractory period esp in depol tissue

2. block K channels ( prolonged AP

   a. prolonged AP, ERP, and ( max reentry frequency

3. antimuscarinergic effect at low doses ( paradoxical ( in AV conduction

4. ( blocker at high conc

ECG effects:

1. prolong QRS due to delayed conductin in bundle of His and purkinje finers

2. prolong QT and altered T wave due to delayed repol

3. Variable prolongation of PR due to effects on AV conduction and refractoryness
	Supraventricular arrythmias

   a. Paroxysmal supraventricular tachycardia (WPW syndrome)

   b. Convert atrial flutter/fib to sinus rhythm (2nd line tx)

   c. do not use w/out prior use of dig
	GI: N/V/Diarrhea

CNS: Cinchonism

        H/A

        Dizziness

        Tinnitus
	1. depression of myocardial contractility

2. paradoxical increase in sinus rate and AV conduction b/o antimuscarinergic  actions (removal of protective partial AV block ( vent tachy

3. Torsades des pointes = polymorphic vent tachy (self limiting)

4. Slowing of conduction to a toxic degree
	Extracardiac effects: -antimalarial (2nd line)

-hypotensive b/o ( blocker activity


	DRUG
	PK

(admin/elim)
	MECHANISM
	USES
	ADVERSE EFFECTS
	TOXICITIES
	OTHER

	Procainamide

(Class I A)
	p.o. t1/2 = 3hrs

hepatic elim

acetylate to N-acetylprocainamide (NAPA)
	1. block Na channels in activated state

2. block K channels (esp NAPA)

3. Antimuscarinergic but less than quinidine

4. ( sympahtolytic activity
	DOC after lidocaine for tx of sustained ventricular arrhythmias ass w/acute MI

p.o. = use sustained release preparation every 6 hrs for prolonged therapy

i.v. = infusion, ECG-monitoring, control plasma levels of both procainamide and NAPA

Dose reduction: renal failure, symptomatic CHF
	Cardiac: same as quinidine

GI: same as quinidine but less frequent

CNS: mental confusion and psychosis, less frequent than w/lidocaine

Hypersensitivity: more often than w/quinidine – fever, arthritis, skin rashes, lupus erythematosus like syndrome ( reversible

Hypotension

Antimuscarinic: aggravates glaucoma, urinary retention
	
	

	Disopyramide

(Class I A)
	p.o. for tx of ventricular arrythmias
	
	DO 2nd C b/o pronounced antimuscarinic effects

Produces (-) inotropic effet greater than weak effect exerted by qunidine and procainamide and also causes peripheral vasoconstriction
	More pronounced (-) inotropy

May induce cardiac failure w/o pre-existing myocardial dysfunction

Atropine – like systemic AE, including CNS effects

No ( receptor blocker activity
	
	


CLASS I B

	DRUG
	PK

(admin/elim)
	MECHANISM
	USES
	ADVERSE EFFECTS
	TOXICITIES
	OTHER

	Lidocaine
	ONLY iv

Binds to (1-acid-glycoprotine

T1/2 = 2 hrs

Hepatic metabolism (dealkylated and eliminated by liver so dosage adjusted to pts w/liver dysfunction
	1. block activated and inactivated Na channels ( pronounced effects in tissues w/long plateaus (purkinje/vent)( pronounced effects in depol tissue


	DOC in emergency tx of vent arrhythmias (v-tach, v-fib after cardioversion)

Suppression of arrhythmia ass w/ depol (post MI, dig toxicity)

NOT for prolonged prophylactic use post MI


	Cardiac: exacerbation of arrhythmias;  SA standstill in pts w/MI

CNS: Nausea, tremor, paresthesias, 

   Toxic: convulsions, coma

Int: agents that interfere w/hepatic perfusion or hepatic microsomal metabolism
	
	

	Mexiletine and Tocainide
	p.o

T1/2 = 8-29 hrs
	Same as lidocaine
	Mexiletine: chronic tx of vent arrythmias ass w/previous MI

Tocainide: ventricular tachyarrythmias
	Tocainide: pulmonary tox ( pulm fibrosis

AE frequent even at therapeutic doses

Neurologic: nausea, tremor, blurred vision, lethargy

Allergic: rash, fever, agranulocytosis
	
	

	Phenytoin
	p.o.

i.v.

t1/2 variable >17hrs

hepatic microsomal met
	Same as lidocaine, slightly sympatholytic at CNS
	Tx ventricular arrhythmias, esp dig related arrythmias
	Neurologic: sedation, nystagmus, vertigo, loss of mental accuity

Gingival hyperplasia
	
	


CLASS I C

	DRUG
	PK

(admin/elim)
	MECHANISM
	USES
	ADVERSE EFFECTS
	TOXICITIES
	OTHER

	Flecainide, Propafenone
	Only p.o. for atrial arrhythmias in otherwise uncompromised hearts

t1/2= 16-20 hrs
	Slow dissociation from Na channel during recovery

Supresses phase 0 upstroke in pukinje and myocardial fibers( marked slowing of conduction in all cardiac tissue w/minor effect of duration of AP and refractoriness

Automaticity reduced by incr in threshold potential rather than dec in slope of phase 4 depol
	Atrial arrythmias only


	Increased mortality more than 2X in post MI pts txed for premature vent contractions

Has (-) inotropic effect and can aggravate congestive heart failure
	
	


CLASS II

	DRUG
	PK

(admin/elim)
	MECHANISM
	USES
	ADVERSE EFFECTS
	TOXICITIES
	OTHER

	Propanalol

(( blocker)
	
	Cardiovascular:

  -depresses SA node f ( sinus brady

  -depresses automaticity in purkinje fibers

  -prolongs ERP of AV node

  -supresses ectopic vent depols

  -(-) inotropy

  -diverse (in)direct hemodynamic effects
	-( risk of sudden death in post MI pts

-control supravent tachy

-exercise or stress precipitated vent arrhythmias

-ischemic heart disease/angina pectoris
	Cardiovascular:

  -hypotension

  -aggravate CHF

  -aystolia

Extracardiac:

  -asthha

  -diabetes

  -peripheral arterial occlusive disease
	
	

	Acebutolol
	
	((1 selective blocker)
	
	
	
	

	Esmolol
	T1/2 = 9 mins
	((1 selective blocker)
	
	
	
	


CLASS III

	DRUG
	PK

(admin/elim)
	MECHANISM
	USES
	ADVERSE EFFECTS
	TOXICITIES
	OTHER

	Amiodarone
	T1/2 = 1-4mos

Metabolite: desethylamiodarone

Loading dose for 2 weeks to reach steady state
	1. Block inactivated Na channels (most pronounced effects in tissues w/long plateaus (purkinje, vent)

2. Block K channels ( prolonged AP

3. Weak Ca channel blocker

4. Non-competitive B-blocker
	
	-discoloration of skin (turns violet)

amiodarone deposits cause lung fibrosis, corneal deposits, photodermatitis 

Neurologic: paresthesias, tremor, ataxia, headache

Thyroid dysfunction

GI and Liver toxicity

Interactions: dig, theophyline, warfarine, quinidine
	
	

	Sotalol
	p.o./i.v.

t1/2 = 12 h

renal excretion of unchanged drug
	1. lock K channels ( prolonged AP

2. Nonselective beta blocker
	Tx/prophylaxis of severe ventricular tachyarrhythmias, atrial arrhythmias
	1.same as those of beta blockers

2. proarrhythmic, including torsades des pointes
	
	

	
	
	
	
	
	
	


CLASS IV

	DRUG
	PK

(admin/elim)
	MECHANISM
	USES
	ADVERSE EFFECTS
	TOXICITIES
	OTHER

	Verapamil, Diltiazem
	
	Blocks L-tye Ca channels in activated and inactivated state

Most pronounced effet on AV conduction
	1. in re-entrant supraventricular tachycardia

2. reduction of ventricular rate in atrial fib and flutter

3. in ischemic heart disease/angina pectoris

4. in hyptertension
	
	
	


MISCELLANEOUS

	DRUG
	PK

(admin/elim)
	MECHANISM
	USES
	ADVERSE EFFECTS
	TOXICITIES
	OTHER

	Adenosine
	i.v. infusion

t1/2=10s

degraded by adenosine deaminase to pharmacologically inactive inosine
	Enhances K conductance and inhibits cAMP mediated Ca influx ( hyperpolarization, especially in AV node
	
	Flushing

Bronchoconstriction

AV block

Atrial fib
	
	

	Magnesium
	
	Functional Ca antagonist
	-tx of torsades des pointes

-digitalis induced arrhythmias

-prophylaxis of arrhythmia in acute MI
	
	
	

	Digoxin
	
	
	Used to slow down AV conductions
	
	
	

	Atropine
	
	
	Used in bradyarrhythmias to decrease vagal tone
	
	
	


