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Induction of AF Pak et al. JCE 2006;17:818
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The Mechanism of Arrhythmias

Trigger

Driver
Perpetuator

—

AT #t SNRT ’t PeAF/ PTAF
2 PAF (PV Tachy) *t PAF/ AFL 2 VF
# PVC *t PeAF 2 Brugada
2 RVOT-VT *t AVNRT/AVRT 2 LQTs
fAC-VT 2TLVT ¢ ARVD

® Tschemic VT 2 HCM

o MVT




How to Control Arrhythmias?

Natel et al. Nature 2002;415:10

¢t Reducing Rate of Depol.

#t Reducing Intracellular Ca by
Blocking NCX

2t Blocking Reentry by
Reducing ERP Difference




How to Control Arrhythmias?

Natel et al. Lancet 2006;367:262

Ectopic focus

Focal ablation —

Focal Ablation

Substrate Trigger 4—'
l I

Linear Ablation - Maze Operation

Linear v
ablation Trigger Substrate

procedure Fii






Critical Mass

Structural
remodeling

WL =RP x CV > Normal atrial size, normal WL

e minimal path length for reentry s e‘ * reentry unstable

= size of functional reentry circuits S/ ??. —>» AF not sustained

&@66\ 3
C . e .
Ischemia, E remodel Anatomical Anchor
Normal atrial size, short WL Normal atrial size, normal WL
—>» AF sustained e Local conduction abnormality
—>» reentry stabilized



t Blocking Reentry by Increasing WL
®* Increase ERP (Class ITI AAD)
#* Increase CV (Gap J Enhancer)

1 Relative Reduction of Critical Mass

#*  Significant Reduction of CV (Class T AAD)

! Reducing Tissue Excitability (Class I AAD)

! Reducing Phase IV Depolarization (BB)

t Reducing Intracellular Calcium
(Anti-remodeling Drugs, Amiodarone)




Anti- Arrhythmic Drugs

h (Kv1.2, 4.2, 4.3)1
e, (0/B/y/3-subunits) |

. (HERG)f
s (KVLQT1/minK)1




Inward Sodium Current
vs. Outward Potassium Current

# I, Blocker (Class I AAD)
# Tissue Excitability |
Vi
#* Pharmacologic

Reduction of Critical
Mass
' Automaticity ¥

* Widen QRS width

Blocker (Class IIT AAD)
' RP 1
' WL 1
* Blocking Reentry
* Prolong QTc




Vaughan Williams Classification
of Anti-Arrhythmic Drugs

# Class I: I, blocker
# Class IA (QTT): quinidine, procainamide, disopyramide
# Class IB (QTY): lidocaine, mexiletine, phenytoin

# Class IC (QT—, QRST): flecainide, propafenone,
moricizine

M Class II: B-blocekr

# Class ITI: I, blocker

#2 sotalol, amiodarone, bretylium
QT prolongation

# Class IV: I.,-| blocker
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Amiodarone to Prevent Recurrence of AF

Canadian Trial of Atrial Fibrillation Investigation
NEJM 2000;342:913-20

100 | _ Amiodarone: 10 mg/kg for 2 weeks
Amiodarone 300 mg for 4 weeks
n:201) 200 mg maintain
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Amiodarone vs. Sortalol for AF
SAFE-T Investigators Eng J Med. 2005:352:1861

Amiodarone vs. sotalol, P<0.001
Amiodarone vs. placebo, P<0.001
Sotalol vs. placebo, P<0.001

“Amiodarone

in Sinus Rhythm
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Placebo
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400 600 800 1000

Days

No. at Risk

Amiodarone 206 60 38
Sotalol 195 38 21
Placebo 90 8 5
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Frequent PVC Increases Mortality in Pts ¢ CAD
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Survival (%)

Flecainide & Encainide Sotalol
(Class Ic AAD) (Class Il AAD)

100

1.00 =
0-99 4
0-98 1
0-97 1
0-96 1
0-95
0-94 1
0-93 1
0-92 1
0917
0-90 1
0.89 - e (1501 Q10O

0.88= = ===mmma Placebo /=-2-15p=0-006
0-87 7

95 4+

90 1

Placebo (n = 725)

——— | Encainide or flecainide|(n = 730)

Proportion event-free

P = 0.0006
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Days after Randomization Time from randomisation (days)

CAST |Trial. N Engl J Med. 1989:321:406-12
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AMD Reduces Arrhythmic Mortality, but not All-cause
Mortality.

Amiodarone (Class Il AAD)

MI 6~45 days, PVC > 10/hr or VT

12 - Efficacy analysis

12 - All-cause mortality -
_—— ;\a I]
3 10 | A miodarone ~ 10 - m— A miodarone -
< ol - Flacebo . Placebo =
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D =
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0 | | | |
. . L 6 12 18 24
Time since randomisation (months) . . o
Time since randomisation (months)
Patlenti&ﬁiz 506 523 458 383 336 Patients at risk
Amiodarone 606 505 402 395 289 Placebo 596 574 556 480 424
Amiodarone 606 589 565 494 435

CAMIAT Trial. Lancet 1997, 349: ﬁ(—jﬁ ;
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Cumulative Probablity
of Sudden Cardiac Death

No. At Risk
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MADIT-II Trial
Greenberg et al. JACC 2004

P<0.0001
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Hazard Ratio = 0.33

Mortality Rate

Amiodarone vs. placebo
[CD therapy vs. placebo

SCD-HeFT Trial.

New Eng J Med. 2005;352:225-37

Hazard Ratio (97.5% Cl) P Value
1.05 (0.81-1.36) 0.66
0.79 (0.60-1.04) 0.05

0.5+
Placebo
__(3-yr event rate, 0.432)
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Benefits of Sinus Rhythm : on Treat Analysis

AFFIRM Tnvochnnfnrvc Circulation 2004 109:1509-1513

TABLE 2. Covariates Significantly Associated With Survival
Results With Echocardiographic Data Included

HR: 99%
Confidence
Limits

Covariate P HR Lower  Upper

Age at enrollment® <0000 1.06 1.05 1.08
Coronary artery disease <0.0001 156  1.20 2.04
Congestive heart failure <0000 1.57 1.18 2.09

sinus rhythm

<0.0001 050 037 0.6

00007 142 109 186

PEl yedl o1 age.







Class IC Anti- Arrhythmic Drugs
Flecainide (Tambocor®, Fulcard®)
Propafenone (Rytmonorm®)

' Ix: AF, AT, WPW syndrome, idiopathic VT

L PRH alEE (CAD, HF)°| 1ol =]
# Proarrhythmia risk
® CAST Trial

L AF°l A-8-Al V rate acceleration
n Digoxin, BB, CCB S B4

 SEoF 1| EC6, LFT =5 & 1|E} a4 izt
a7t &




Class IC Anti-Arrhythmic Drugs

g Flecainide (Tambocor®, Fulcard®)
# 50~100mg BP (max 400mg/day)

# Heart block, bradycardia, proarrhythmia,
HF 2=}

n AT, o o, SEIYY
A BT 40t m|=ar
A Op|, S, R[22, APl HiYel

# Propafenone (Rytmonorm®)
# 150~300 mg TP (max 1200 mg/day)
® Tkr, B-blocking effect
#t Brady, pause, hypotension, HF 2%}
 nTRtel, Al o, Aoy, T, B!
>x =/ 0 —i=q

5, =8 62

2 BIFl, leukopenia, asthma attack




Z&lll1. Use Dependency
M/58 Chest Fluttering




se Dependency

Af'rer' Pr'opafenone 600mg Medlccmon
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Jse Dependency

1. Sinus Pause
2. PR Prolongation

3. QRS Widening
4. New Onset RBBB
5. QTc Prolongation




™ Mitral stenosis= MVR A|°HgH &t
7‘ £l HFE| AT X2 &T
of ""EEI“IM L&t

el A== AYMITeIioH ° |8
["I Hel°{ Rytmonorm 225mg BPE

¥ syncopell 2A[2]| &Iy
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156 @25 MM/S HR @ ASYSTOLE PVC @ ST II 0.5

04-RPR-2008
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Sinus Node Suppression




=Z2{3. Pill in the Pocket

M/48, Paroxysmal Chest Fluttering

M HF F BITPE palpitation® =2 =5alel 3
Ate] 2 FHol U&. Al 1AI2I30E

Y= ASE e,

A CHR RS AL e gl

Lt &5 Fofl 5~108 Al
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=&l 3.| Paroxysmal AF with Minimal AF Burden

L& Al AFE

| — | SRR




=&l 3.| Paroxysmal AF with Minimal AF Burden

?‘g'g_i- A|IRE=? (cHADS, Score 0)

1. 9831 2 HF

2. ASA 100mg DP

3. Flecainide 75mg BP
4.

Propafenone 300mg BP
Pill-in the Pocket

Flecainide 150~200mg/ Propafenone 450~600mg PRN
(Alboni et al. N Eng J Med 2004,351:2384-91)




Class IIT Anti-arrhythmic Drugs

Amiodarone (Cordarone®)

«I... B-adrenoceptor, I,, I, Blocking Effects
e Ix: VT, VF, AF

M TR XA =4, a=% MO JCLL

# Anti-anginal effect

f PRF pITEEe| A2 R HY

e e I —

#* Dosage of Oral AMD #*IV AMD Dosage

VT # 5% DW mixture

#1 400~800mg BP x 2 weeks # 150~300 mg x 10 min

#t 200~300mg BP x 1 year ® 1 mg/min x 6 hours

2t 200mg DP afterward ® 0.5 mg/min x 18 hours
2 AF e Main‘l'eonance dose:

2 300~400mg BP x 2 weeks 30~70% of PO dose

# 200mg BP x 3~6 months

# 100~200 mg DP afterward

h




Class IIT Anti-arrhythmic Drugs

Amiodarone (Cordarone®)

A | ALEA] AL o] Ot
2 75%M &N, 18~37%°lIM FEL
* Pulmonary fibrosis (5%, AI'& 10%)
n3~6THEH 2t F5F YA, DLCO
*t Thyroid Dysfunction
A a5 oY, HEEel
A AIRITEE, 459 oY, FMME T

» DI EA

1 o218 Y E-8- (warfarin, digoxin)




Adverse Reactions of AMD
Goldschlager et al. Arch Intern Med.2000:160:1741-48.

Reaction Incidence, % Diagnosis’

Pulmonary 1-20 Cough, especially with local or diffuse infiltrates
an chest x-ray film, suggesting interstitial
pneumanitis; and decrease in D,CO
from baseline
Gastrointestinal tract 30 Nausea, anorexia, and constipation
AST or ALT level greater than 2 times normal
Hepatitis and cirrhosis

Thyroid - Hypothyroidism
: Hyperthyroidism

Skin < Blue discoloration
Photosensitivity
Central nervous system Ataxia, paresthesias, peripheral polyneuropathy,
sleep disturbance, impaired memory,
and tremor
Ocular Halo vision, especially at night
Optic neuritis
Photophobia, visual blurring, and microdeposits
Heart Bradycardia and AV block
_ Proarrhythmia
Gentourinary Epididymitis and eractile dysfunction




Cumulative Incidence and|Primary Reason for Amiodarone Cessation

By 12 Months By 24 Months™ By 36 Months'

Inefficacy 27 (16%) 33 (20%) 40 (25%)
Intolerance 10 (6%) 16 (10%) 19 (12%)
Toxicity 12 (7%) 20 (12%) 30 (18%)
Overall 49 (29%) 69 (42%) 89 (353%)

“Based on 165 patients (two deaths and one transplant censured).
"Based on 163 patients (three deaths and two transplants censured).

Cumulative Toxicity Data

By 12 Months By 24 Months* By 36 Months'

Pulmonary (definite) 1 (1%) 5 (3%) 121(7%)
Pulmonary (possible) 2 (1%) 3 2%) 3(2%)
Hepatic 3 (2%) 5 (3%) 5 (3%)
Thyroid 3(2%) 5 (3%) 7(4%)
Opthalmic 2 (1%) 3 2%) 3(2%)
Cardiac 1 (1%) 1 (1%) 1 (1%)

*Based on 165 patients (two deaths and one transplant censured).
"Based ¢ chandhok et al. J Cardiovasc Electrophysiol. 2007:18:714
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Chandhok et al. J Cardiovasc Electrophysiol.2007:18:714




5:2114. Pulmonary Fibrosis

F/74 Persistent-AF, s/p RFCA, AMD200mgx4AAc

- Recommended Adv Event Monitoring

| 1. Chest PA, PFT (DLCO), TFT, & LFT
(per 3 mo in 1styr, then per 6 mo)

2. Ophthalmologic Evaluation (6 mo)
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ACC/AHA/ESC Guideline. JACC 2006,4:854

Maintenance of Sinus Rhythm

' ' ' '

P (00 oo ms ORONATY artery 1
i e Hypertension Lor S, gl Hieart failore
heart disease discase
l’ L l ¥
Flecainide Swhstantal LVH Dofetilade Amndarone
Propafenons Sotalol Dodailide
Somlol
v v
No Yes
T L l ¥ L) r
Amiodanone {Catheter Flecainide Amindanone Amiodarone Catheter Catheter
Dofetilade ablation Propafenone ablation ablabwn
Sotalod

|
¥ ¥ ¥

Amnodanone Catheter Cathwener
Dedetibide abl=tion ghlation




Z2] 5. Non-sustained VT after AMI
M/64 Chest Pain

8] A=W AFT 0= primary PCI
B AL E 2o = HCIE F4el°| AILiE
%z, 11& 3 clopidogrel FEt F L&A 2A|0t

TSE| AAN| BT FFo= LM
M 2125251} EF30%, apical anterior wall akinesia

# Cardiac Enz: minimal increase




=2 5.| NSVT after AMI (EF30%)




NSVT after AMI (EF30%)




=2 5.| NSVT after AMI (EF30%)

N __&
rosi-

1. Amiodarone 2. ICD 3. Observation




Zd 5.| NSVT after AMI

Cumulative Risk of Death
from Any Cause

No. at Risk
ICD group
Control group

0.25-
P=0.66 ICD group
0.20
‘I" -------
0.15 i - Control group
0.104 -
-,[
0.054 4
i
0.00 | | | | | | | |
0 6 12 18 24 30 36 42 48
Months after Randomization
315 299 258 211 172 123 82 25
318 305 272 217 172 124 /9 31



Class IIT Anti-arrhythmic Drugs
Dofetilide (Tikosyn®)

#t I,. Blocker (ERPT in A 30%, V 20%)

¥t Ix: AF, AFL

"t QT prolongation, 60%1} &17%0 = Hljd
"t Contra-Ix: QTc>440ms, Ccr<20mL/min

¥t Dose:

» 0.125~0.25mg BP= AIZ}

# QT monitoring < 50%, CRI AN UZF

* Adverse Effects

. QT prolongation & Torsade de pointes (2-4%)




Dofetilide (Tikosyn®)

Singh et al. Circulation 2000;102:2385-90.

Randomized Dose P value vs placebo

-@= Dofetilide 500 ug bid 001
(included atlen S on
reduced doses of 250 ug
and 125 ug due to
renal func lon and QT response)

. Placebo

14
7
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Time (months)




dersen et al. N Eng J Med. 1999;341:857-65. Kober et al. Lancet 2000;356:2052-58.

DIAMOND DIAMOND M
CHF

Dofetilide events=311 | Dofetilide events=230

Placebo events=243
Placebo events=317

Dofetilide n=762 2 1 Dofetilide n=749
Placebo n=756 — Placebo n=761 Pz.2

©
=
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1 2 1 2
Time (years) Time (years)




Class IIT Anti-arrhythmic Drugs
Ibutilide (Corvert®)

# I, Blocker

" Ix: AF, AFL, Pre-excited AF2| &% it

# QT prolongation &1°I=1, Torsade de pointes 2%
# EKG monitor-defibrillation EH|E EHHIM Al-$-
# Dose: 1mg IV x 10 min

» =1 QTc>440ms, hypokalemia, F=%F +~I5H
o QIO = Hljed BRI 6AI2E

" FT&T T ¥ 6~8AI2 2




Class IIT Anti-arrhythmic Drugs
Sotalol (Rentobloc®)

® I.., Pp-adrenoceptor Blocker
M Ix: VT, AF, ARVD, PSVT
# QT prolongation &l°I3, LI O = Hljd
# Reverse Use-dependency, DFT HH}=C}
#* Dose:
#2 40~80mg BP= AlE, 120~160mg BPTIA
2 Max, 480~640mg/ day
#2 CRI AN U
# Adverse Effects
2 QT prolongation & Torsade de pointes (4%)
n Qs opwy

2 Bradycardia




%= c1l6. Reverse Use-Dependency
F/48 Post-DVR

t Sever AS, MSRZ= double valve
replacement &= B0 2l 9 = Post-OP
arrhythmia=2 sotalol 52f 5 severe
bradycardia &Y.

! POD#2&, Temporary pacingl = T4 &
et =IO AR 2A] TF AMElo] &l
RIS A=) B .



=l 6. Reverse Use-dependency of Sortalol

T 232 — e e - ABNORMAL ECG - e AR Snn i T d. cdiaenns LR
| aVR Vi Vi4

ETEAT TEEwEnS s e aer e aE R

=pizizss

Il aVL V2 V5

000-000-000 000-000-000-000~-000-000 000 I313--141--3131--23
067-058-066 066-060-064-064-061-060 2083564
ALOT07 4350 26.02°C 6.23VI26 01V, Battery OK

25 mmjs L0 mm/mV {Ela 00s Wz = 40 lnZd w| HP7091 02253







# Anti-arrhythmic Drug

#* Does not improve survival.
 Only Amiodarone is safe for Pts with CAD.

#* Tmplantable Defibrillator

# for Pts with High Risk of SCD
# Definitely improves survival in Pts with HF.

* Catheter Ablation

# in Pts without a Risk of SCD
! Frequent ICD Shock/ Electrical Storm




Take Home ﬂl/lessages

HMIell Z=F o] ROIEL.

M= orstoLA| pict,

ft FEFUAT =20 AIYE= FIAIZIC (CAST, SWORD,
AFFIRM Trials).

fFRE gRFEI| A= MECIME proarrhythmia2] HE°|
8 2. 2= amiodarone, dofetilide °l&°lli= Z|TIC}.

TR UAN Y 54/ 2 5140l CliEt R|SFL! SLIE{R °of

| ZI°HAM alSi== X8
= A2t

! INon-pharmacologic Tx°|l %-8-Zt Hybrid Tx1I X2}
o|C},
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Management of Arrhythmia in Pt ¢ Stable CAD

B Patients with CAD

| |
EF > 30~35% EF < 30~35%
|
Syncope - Syncope +
| |

Holter - Holter + CAG-/ EPS- CAG+/ EPS- CAG+L/EPS+ CAG-/EPS+

EXT+ EXT- Holter + Holter -

L/

Complete AMD/ Sotalol Evaluation of Complete
Revasc. Other Causes Revasc.

Recurrent ICD Shock

Catheter Ablation AMD/ Sotalol ,




