Arrhythmogenesis and Antiarrhythmic
Drug Therapy in Congestive Heart Failure



Prevalence and prognosis

Approximately 1 - 2% of the US population,
approximately 2 to 3 million people suffer from CHF

Approximately 250,000 to 400,000 new cases, reported annually
50% to 60% of deathsin patientswith CHF are sudden and

are attributed to an arrhythmic cause, most often
to ventricular tachyarrhythmia.
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Uneammon Cardiomyopathy Ak factors for coronany atheroscle rosis:
CAUSES older age, male sex, hyparlipidemia,
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Sudden Death

Typical sequance of elecirical events:

Sinus rhythm Ventricular tachycardia Vantricular fibrillation Arystola

SUDDEN DEATH DUE TO CARDIAC A RRHYTHMIAS
HEIKKI V. HUIKURI , M.D., NEIM 345:1473, 2001



Multiple mechanisms of sudden death in CHF

VT or VF
EMD

Bradyarrhythmias

Approx. Y2 of al unexpected death in hospitalized CHF pt
. bradyarrhythmiaor EMD

EMD : pulmonary emboli, AMI
Bradyarrnythmia : conduction system disease, AMI, hyperkalemia



Inducibility of VT Associated with CAD
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Table 1. Types of induceble arrfvthmias in patienis wilh
difated cardiomyopativ: Relaftonship to the sporianents
chErlvtforiia presen fations

Induced arrhythmin

Arrhvthmia presentation  MNSVT PMVTAVE  sMVT

NBVT ~40-40%  ~0=30% ~=15%
Cardioc arrest ~ 0% - JHE ~10=15%
SMNT - - ks e

NEVT: Nonsuastained YT, PMYTYFE: Polymerphic VT or ventricular
fibrillation; SFVT: Sustuined mommarphic YT,

Electrophysiology Studiesin Patients with DCM
CER 2002;6:472—-481



Reentry
- anatomic (scar-related, BBR)
- functional
Focal
- trigger ed activity
- automatic
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Fatal arrhythmiasin human HF

Initiated by a nonreentrant mechanism (DAD or EAD)
- majority of human nonischemic CM

- half of human ischemic CM
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Iln Heart failure...

Membraneion channel : AP prolongation

Sar coplasmic reticulum : defective Ca handling
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Calcium handling: phyisology

ca

: Ca-induced Carelease

: SERCA

: NCX
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Calcium handling: in CHF
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Reentry

Focal

- anatomic (scar-related, BBR)
- functional

- automatlc
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lonic current abnormalities associated with prolonged
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Reentry
- anatomic(scar -related, BBR)
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Sustained monomor phic ventricular tachycardia
INn nonischemic heart disease

26 consecutive ptswith nonischemic CM with recurrent VT
- 16/26 (62%), scar -related, reentrant mechanism.

- 5/26 (19% ), bundle branch or interfascicular reentry
- 7126 (27%), focal automaticity (4/7: tachycardiomyopathy)

J Cardiovasc Electrophysiol. 2000 Jan;11(1):11-7.



Ventricular Tachycardiain Healed Myocardial Infarction
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A)

Total 22 patients
Myocardial Reentry

Endocardial RF

20 pts with electroanatomical mapping

L

2 pts with prior failed endocardial RF

Sucress
6 pts (27%)

Modified
4 pts (18%)

Failure

10 pts (46%)

No RF applied
4 pts (9%)

Epicardial RF
(7pts)

——

Success| | Falled
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Kyoko Sogima J Am Coll Cardiol 2004;43:1834-42
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Antiarrhythmic drug therapy

Vaughan-Williams classification

Class| - quinidine, procainamide
- lidocaine, mexiletine
- propafenone, flecainide
ass|l - propranolol
ass |l - sotalol, amiodarone
ass |V - verapamil

SNON®



Cardiac Arrhythmia Suppression Trial
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ESVEM Eeq ectrophysiologic study vs Electro- cardiographic

monitoring
VT, cardiac arrest, syncope
HM > 9 PVCs/hr, EPSinducibility

Sotalol was superior to class | agents wtih respect to arrhythmia recurrence,
arrhythmia mortality, cardiac mortality, or all-cause mortality.

CASCADE cardiac Arrestin Seattle:

Conventional vs Amiodarone Drug Evaluation

survivors of out-of-hospital VF
(most had CAD with prior Ml, half had CHF, mean EF 35%)
empiric amiodarone vs quinidine, procainamide, flecainide
Amiodarone : better survival
less likely to recelve a shock from ICD




Survival with Oral d-Sotalol (SWORD)

1549 patients with LVEF < 41%
Recent(6-42d)MI, or remote (>42)MI with CHF
Randomization: d-Sotalol vs placebo

Mortality: d-Sotalol vs placebo(5.0 vs 3.1%)
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d,|-Sotal ol

d,I-sotalol (cf. d-sotalol) : nonspecific beta-blocker without 1SA
(significant BB activity at >160mg/d)

T1/2 = 10-15hr

dosage : 80-160 mg bid

Study by Julian : total mortality 7.3 (sotalol) vs 8.9 % (control)
reduction in Ml (5.7 vs 3.3 %)
Indication : AF in CAD
SE: proarrnythmia(4%, TdP 2.5%)
check ECG 2-3 days after dose elevation
hypotension, bradycardia



Amiodarone
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Dofetilide

., blocker

DIAMOND : D-MI (<35%+MI), D-CHF (<35%+CHF)
placebo controlled design
no difference in mortality, arrhythmic death
Indication : AF in CAD
SE: proarrhythmia (TdP 3.3 -0.9 %)



New AADs currently in Clinical Trials

Amio-agqueous
Dronedarone
Azimilide
Tedisamil
RSD1235

. multiple K channel
. multiple K channel
. multiple K channel
. atrial-selective



ACE Inhibitors
B-Blockers
Amiodarone

ICDs

Antiarrhythmic
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