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Arrhythmia Medications

Mechanisms of action of the Antiarrhythmic drugs: Remember:  No drugs can repair a damaged heart - they only prevent the symptoms. All antiarryhthmics can also INITIATE arrythmias when overdosed.

1) Na+ channel block (local anesthetics)



2) Block of sympathetic tone (B-blockers)


3) ( the effective refractory period





4) Calcium channel block

· Class 1 Sodium Channel Blockers ( Reduce sodium entry (( phase 0 of aciton potential ,( threshold , ( in membrane potential and ( slope of depolarization

· Class I A Quinidine (from Cinchona bark (C. succirubra)) - alkaloid (w/ Quinine, sterioisomer of quinidine), Herbal drug on our list (Legend substance) for WA state.

· Cardiac effects - 2 separate effects:


1.  Anticholinergic (like atropine)


2.  Direct Na+ channel block on myocardial cells

· Mech. of Action: Na+ Channel block
1.   Freq. dependent block: cells that fire APs at an ( rate are blocked better as drug occupies pore 

of phase 0 Na+ channels as they open.


2. 
Voltage dep. block :  blocks depolarized cells better:  these cells tend to depolarize more 





frequently. (Drug is negatively charged and is attracted to these cells as their RMP is less 

negative than normal cells)

· Recovery from block is slower in depol. cell so: 


1.  
( effective refractory period


2.  
( threshold for firing an AP


3.  
( the AP duration (class II) - channels open longer  Quinidine promotes it's own binding (How?)

· Clinical Uses: Supraventricular arrhythmias,  AV node reentrant arrhythmias Ventricular arrhythmias  

· Pharmacokinetics of Quinidine:Oral, 20% excreted unchanged, rest metab. by liver before excretion, t 1/2 = 6hrs

· Toxicity:

1. Cinchonism:  Characteristic CNS effects of overdose:  Tinnitus, headache, visual disturbances, vertigo, hallucination, and delirium.

2. Antimuscarinic (inhib. vagal reflex) - can cause ( conduction through AV node leading to Ventricular tachycardia

3. In the elderly, metabolism or renal excretion can decrease, causing an increase in the plasma concentration of quinidine.

· Drug interactions (numerous):  

1. Quinidine ( concentration of digoxin, can also slow the AV node:  ( Digoxin clearance, ( effect. Dig. concentration - if already on Dig. do NOT give quinidine for arrhythmia!  

2.
Phenytoin (Dilantin) & barbiturates: ( metabolism (  ( conc. of both drugs (the level of the 1st drug administered will (, the level of the 2nd drug administered will not be as high as expected)

3.
Cimetidine:   ( metabolism ( ( [Quinidine], eventual ( [cimetidine]

· Class IB. Lidocaine: (  AP duration, small ( in effective refractory period

· Clinical Uses:  Only for ventricular arrhythmia, w/ acute MI to stop fibrillation/flutter

1.
must be given IV due to 1st past effects (usually emergency use)

2.
used as local anesthetic

3.
blocks activated and iNa+ctivated channels

4.
in depolarized arrhythmic heart it ( conduction

· Toxicity:  least toxic Antiarrhythmic, but can exacerbate ventricular arrhythmia or SA node block; Not used in elderly 


patients d/t ( metabolism

· Class IC. Flecainide:  Used prophylactically; Flecainide ( mortality 2x over placebo (1989 study),  not used now

· Class II - (1-blockers: Antagonize sympathetic tone ( ( HR


Primarily used for Supraventricular Arrhythmia: Any arrhythmia starting in the atria 


Atenolol can ( conductance through the AV node.  Side effects already noted.  Protects from reinfarct after 1st MI.

· Class III - Soltalol - mixture of D- isomer ((-blocker = Class II ) and L-isomer (( action potential duration = Class III ( ( AP duration); Amiodarone


Uses: Ventricular arrythmias.


· Class IV - Calcium Channel blockers (Verapamil)

· Uses: Drug of choice for supraventricular arrhythmias - check for ( mortality (caused by some Ca channel blockers)

· freq. dep. block (block channels that fire more often)

· ( AV node conduction (activ dep. on calcium currents) similar to ( blockers

· Pharmacokinetics - t 1/2 =7 hrs ( Metab in liver, bioavail 20%

· Toxicity of Calcium Channel Blockers:

· AV block, constipation

· Not with (-blockers, CHF, damaged heart

· Risky if used with Digitalis - can ( AV block.

	Drug
	Dose
	Action
	Indication
	Contraindication
	Adverse Effects
	Interactions

	Quinidine
	324-648 mg po q 8-12 hr
	Class 1A
	atrial or ventricular arrhthmia
	AV block, intra-ventricular conduction disorder (severe)
	Cinchonism: (CNS effects) tinnitus, HA,visual disturbance, 

vertigo,hallucina-tion delirium; ventricular tachycardia
	( concentration of digoxin;

( clearance of phenytoin & barbiturates;

Cimetidine:   ( metabolism of Quinidine

	Atenolol

Tenormin
	50-100 mg po qd
	Class 2: (1 blocker
	HTN, MI, angina, supraventricular arrhythmia
	2nd, 3rd degree AV block, sinus brady-cardia, cardiac insufficiciency
	CHF, bronchospasm
	catecholamine depleting drugs, Ca2+ channel blockers, other (-blockers

	Sotalol

Betapace
	80-160 mg p q 12 hr
	Class 3:  AP prolongation; non-competetive (/( adrenergic inhibition
	ventricular arrhythmia
	severe SA node disease, 2nd/3rd degree AV block, bradycardia induced syncope
	pulmonary toxicity, arrhythmia exacer-bation, hepatotox-icity, bradycardia, CHF
	digitalis, antiar-rhythmics, anti-coagulants, 

	Amiodarone

Cordarone
	200-600 mg po qd
	
	ventricular arrhythmia, malignant
	
	
	

	Verapamil
	IV 

(80-120 mg po tid-qid for other uses)
	Class 4: calcium channel blocker
	atrial fibrillation, supraventricular arrhythmia
	liver dysfunction, 2nd/3rd degree AV block, sick sinus syndrome, severe LV dys-function, hypotension, accessory bypass tract
	AV block, constipation

CHF
	(-blockers, digit-alis, antihypertens-ives, other anti-arrhythmics

Diltiazem:  anesthetics, cimetidine

	Diltiazem

Cardiazem
	IV 

(30-90 mg po qid for other uses)
	
	atrial fibrillation, angina, hypertension
	SSS, 2nd/3rd degree AV block, severe hypotension
	uncommon:  arrhythmia, CHF
	


