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Pharmacology
B Pharmacodynamics
B Pharmacokinetics
B Use Dependency
Classification
B Vaughn Williams
B Sicilian Gambit
Adverse effects:
B Cardiovascular
[0 Proarrhythmia
[0 Exacerbation of CHF

B Noncardiovascular

O

Special Situation

ICD / PM
AF Model
Brugada syndrome

Pregnancy



Pharmacodynamics Principles

The effect of the drug on the
patients
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AA drugs cross the cell membrane and
Interact with receptors in the membrane
channels when the latter are in the

B Rested

B Activated

B |nactivated

Different association and dissociation rate
constants
B Voltage and time dependent

When the drug Is bound to a receptor ionic
channel can not conduct, even in the
activated




USE-DEPENDENCE
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AA that exert inhibitory effects on the upstroke of the
action potential

B At rapid rates of stimulation
B After longer periods of stimulation

Depression of V-max, Is greater after the channel has
been "used" (i.e., after action potential depolarization)

Interaction of the AA with

B Open

B Inactive

Little interaction with the resting channels
class IB exhibit fast kinetics

class IC drugs have slow kinetics

class IA drugs — intermediate

With increased diastole time - slower rate
B a greater proportion of receptors become drug free




REVERSE USE-DEPENDENCE

Exert greater effects at slow rates than at
fast rates

Particularly true for drugs that lengthen
repolarization

The QT interval becomes prolonged more at
slow than fast rates

[1 This effect is opposite to what the ideal
antiarrhythmic - precipitating torsades de
pointes.
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Dronedarone a non reverse-use dependent effect on
action potential duration

|
Dronedarone 100mg/kg/day
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Frequency of Stim, Hz
(Representing increased heart rate)

On rabbit atrial APD90 (Action Potential Duration at 90% repolarisation).
Sun W, et al. J Cardiovasc Pharmacol. May 2002;39(5):677-684.


מציג
הערות מצגת
Dronedarone has a non reverse-use dependent effect on action potential duration 

Dronedarone prolongs the action potential in cardiac cells, which has an anti-arrhythmic effect

This study shows how if the heart rate is increased (represented by increased stimulation on the x axis), the action potential duration (y axis) is still significantly greater with dronedarone compared to control

This means that prolongation of the action potential duration, also called "the class III effect", is maintained at high heart rates

This may have important clinical implications as antiarrhythmic efficacy is maintained at high heart rates, which is most often the case in atrial fibrillation



Reference

Sun W et al. J Cardiovasc Pharmacol 2002;39:677−684 






Pharmacokinetics Principles

Absorption, Distribution, Elimination
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CLACIFICATION
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Vaughn Williams

« Class | — Na Channel blockers
*la
*Ib
*lcC

» Class Il - Beta Blockers

* Class lll — K channel blockers

* Class IV — Ca Channel blockers

» Digoxin

» Adenosine



The Sicilian Gambit

A New Approach to the Classification of
Antiarrnythmic Drugs Based on Their
Action on Arrhythmogenic Mechanisms

Circulation 1991:84:1831




THE SICILIAN GAMBIT APPROACH
10 ANTIARRHYTHMIC IHERAPY
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Mechanisms of Action of Antiarrhythmic Drugs
Class |
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Quinidine
Quinidine: a valuable medication joins the list
of ‘endangered species Sami Viskin Europace 2007

Brugada syndrome

congenital short QT syndrome
Idiopathic VF

AF?

ICD?




Effects of Ito blockers 4-AP and quinidine on pinacidil-induced phase 2 reentry
and VT in arterially perfused RV wedge preparation

A Pinacidil (2.5 uM) + 4-AP (1 mM)
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Copyright ©1999 American Heart Association



Lidocaine

e Slows conduction: blocks the fast
Na* channels
d rapid heart rate
o high K*, ischemia

e Decreases refractoriness

e Blocks Na* entry during the plateau
phase of AP.

e APs of longer duration have greater
“window currents”.

e Therefore, APs of greater duration
are preferentially shortened.



Mechanisms of Action of Antiarrhythmic Drugs
Class Il

Time



Mechanisms of Action of Antiarrhythmic Drugs
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Class |II

Drugs that prolong repolarization

Amiodarone

Sotalol
Dofetilide
Ibutilide

Azimelide

Dronedarone



Na* Channel
Blockade

Blocks Multiple K* Channels

Sympathetic
Blockade

Ca?* Channel
Blockade

o
Overall Effects

Slows heart rate
Slows ventricular rate in atrial fibrillation
Prolongs APD and QT/QTc

Similar electrophysiological and
antifibrillatory effects in ventricles and atria

Reduces effect of EAD in M-cells and PF

Reduces intrinsic and drug-induced
heterogeneity of myocardial refractoriness

Negligible proarrhythmia and may be
anti-torsadogenic potential

Elimination half-life 1-2 days

> 4

Thyroid Hormone Effects

Doggrell SA, Hancox JC, Expert Opin Investig Drugs 2004;13:415-26.
Kathofer et al. Cardiovasc Drug Rev 2005;23(3):217-30.

Dronedarone Displays Important
Differences to Amiodarone

Anti-ischemic and
Antifibrillatory

LVEF: Not Much
Influence

Pulmonary
Fibrosis

Unusually Long
Plasma Half-life

Shared Properties

Amiodarone-specific
properties, not shared
with dronedarone


מציג
הערות מצגת
Although dronedarone and amiodarone share some properties there are several key differences

EAD: Early After Depolarisations

APD: Action Potential Duration

PF: Purkinje Fibers



Reference

Doggrell SA, Hancox JC. Expert Opin Investig Drugs 2004;13:415-26.

Kathofer et al. Cardiovasc Drug Rev 2005;23(3):217-30.




Dronedarone has Key Structural
Differences to Amiodarone

Dronedarone

(CH,),CH,

CH,SO,HN

(CH,),CH,
\ O(CH2)3N<
(CH,),CH,

CH,CH,
O(CH2>2N<
CH,CH,

Amiodarone

Kathofer et al. Cardiovasc Drug Rev. 2005;23(3):217-30.


מציג
הערות מצגת
Dronedarone is a benzofuran derivative structurally related to amiodarone but without the iodine on the benzene ring and with a sulfonamide group added to the benzofuran ring

Dronedarone was originally developed with the aim of leveraging amiodarone’s antiarrhythmic efficacy and cardiac safety but with improved organ toxicity

The electrophysiological properties of dronedarone are similar to those of amiodarone and their structural differences may be responsible for the improved clinical profile of dronedarone compared to amiodarone

The most significant structural changes are the removal of iodine and the addition of a methane sulfonyl group. The removal of iodine should result in freedom of amiodarone’s iodine-related organ toxicity, and the second molecular change is thought to decrease lipophilicity, thus shortening the half-life and reducing tissue accumulation

A consequence of this toxicity is that amiodarone administration requires dose titration to determine the minimum effective dose, as adverse effects are often dose-related. On the other hand, due to its amended profile, dronedarone is administered as a fixed dosing regimen with no loading dose or need for titration.



Reference

Kathofer et al. Cardiovasc Drug Rev 2005;23(3):217-30.

Wegener F et al. J Cardiovasc Electrophysiol. 2006;17(S2):S17-S20


Dronedarone i1s a Multichannel Blocker

[1 Dronedarone Possesses Electrophysiologic
Characteristics of all Four Vaughan Williams Classes

B Outward currents

O

O

O
O

Ikr: rapidly activating delayed rectifier potassium current
(ventricle)

Iks: slowly activating delayed rectifier potassium current
(ventricle)

Ito: transient outward current

Ik(Ach): muscarinic receptor-operated K+ current
(atrium)

B Inward currents

O

Fast sodium currents

[0 Calcium channel antagonist

Gautier P, et al. J Cardiovasc Pharmacol. 2003;41(2):191-202.
Doggrell SA, Hancox JC, Expert Opin Investig Drugs 2004;13:415-426.


מציג
הערות מצגת
Dronedarone possesses in vitro electrophysiologic characteristics of all four classes of antiarrhythmic action

Dronedarone blocks sodium channels at rapid pacing rates, prolongs cardiac action potentials and refractoriness, and possesses calcium channel antagonistic properties 



Reference

Gautier P et al. J Cardiovasc Pharmacol. 2003;41(2):191-202

Doggrell SA, Hancox JC. Expert Opin Investig Drugs 2004;13:415-426


Dronedarone possesses a very low
proarrnythmic profile

Dronedarone induces a homogenous effect on
ventricular repolarisation

Dronedarone effect on action potential
duration shows no reverse-use dependency

Dronedarone suppresses early after-
depolarisation induces by pure class 1l agents

Sicouri S, Fund Clin Pharmacol. 1999;13:72.
Sun W, et al. J Cardiovasc Pharmacol. May 2002;39(5):677-684.
Varro A, et al. Brit J Pharmacol. 2001;133:625-634.


מציג
הערות מצגת
Dronedarone induces a homogenous effect on ventricular repolarisation thus reducing the risk of re-entries and initiation of arrhythmias

Dronedarone effect on action potential duration shows no reverse-use dependency : this profile avoids excessive prolongation at low heart rates which could increase the risk of early after-depolarisation and also supports maintained efficacy at higher heart rates

Dronedarone protects from Early After Depolarisations, which are increases in the frequency of action potentials before normal repolarization has occurred that may result in tachycardia and arrhythmia.



References : 

Sicouri S, Fund Clin Pharmacol. 1999;13:72.

Sun W, et al. J Cardiovasc Pharmacol. May 2002;39(5):677-684.

Varro A, et al. Brit J Pharmacol. 2001;133:625-634.






Dronedarone Clinical Trial

ATHENA
Post-hoc Analysis

Atrial Fibrillation LV Dysfunction
DAFNE D ACT2401
EURIDIS/ADONIS
@ ERATO

ANDROMEDA
ATHENA


מציג
הערות מצגת
Dronedarone has been studied in several key multinational clinical studies: 

DAFNE was the initial dose-finding study in AF patients1

EURIDIS/ADONIS examined the effect of dronedarone on time to recurrence in AF patients2

ERATO evaluated the effect of dronedarone on ventricular rate in AF patients3 

ANDROMEDA was conducted in patients with left ventricular dysfunction and a recent decompensation4

ATHENA assessed the dronedarone in the prevention of CV hospitalisation or death from any cause in high CV risk AF patients5



References

Touboul P et al. Eur Heart J.  2003;24:1481-7.

2. Singh BN et al. N Engl J Med 2007;357:987–99. 

3. Davy et al. Am Heart J 2008;156:527.e1-527.e9

4. Køber L et al. N Engl J Med. 2008;358:2678-87.

5. Hohnloser SH et al. N Engl J Med 2009;360:668-78.
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ANDROMEDA
ANDROMEDA
tiarrhythmic trial with naderone in V/oderate to severe
CHF tvaluating morbidity Decre/se

Increased Mortality after Dronedarone
Therapy for Severe Heart Failure

Lars Kgber, M.D., Christian Torp-Pedersen, M.D., John J.V. McMurray, M.D.,
Ole Ggtzsche, M.D., Samuel Lévy, M.D., Harry Crijns, M.D.,
Jan Amlie, M.D., and Jan Carlsen, M.D., for the Dronedarone Study Group*

N Engl) Med 2008;358:2678-87.


מציג
הערות מצגת
ANDROMEDA - ANtiarrhythmic trial with DROnaderone in Moderate to severe CHF Evaluating morbidity DecreAse


Efficacy Vs.

Amiodarone?



A Short-Term, Randomized, Double-Blind, Parallel-Group
Study to Evaluate the Efficacy and Safety of Dronedarone versus
Amiodarone in Patients with Persistent Atrial Fibrillation:
The DIONYSOS Study

JEAN-YVES LE HEUZEY, M.D..,* GAETANO M. DE FERRARI, M.D..7 DAVID RADZIK, M.D..i
MASSIMO SANTINI, M.D..§ JUNREN ZHU, M.D_..§ and JEAN-MARC DAVY. M.D.#

DIONYSOS

Cardiovasc Electrophysiol,
2010
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Patients at riskc
Dronedarone 249 =2 B4 40 12 0
Amiodarone 255 146 126 61 13 0
[0 Mean duration 7 months.
[0  AF recurrence with dronedarone-63.5% compared with amiodarone 42.0%
[0 Premature drug discontinuation dronedarone 10.4% vs Amiodarone 13.3%
[0 Dronedarone had a better safety profile
B thyroid
B neurologic events
B  lack of interaction with oral anticoagulants.



Comparative Efficacy of Dronedarone
and Amiodarone for the Maintenance of
Sinus Rhythm in Patients With Atrial Fibrillation (J Am Coll Carcliol 2009;54:1089-95)

Jonathan P. Piccini, MD, MHS, Vic Hasselblad, PHD, Eric D. Peterson, MD, MPH,

Meta-analysis randomized studies

B Amiodarone (A) vs. placebo (4)

B Dronedarone (D) vs placbo (4).

B Amiodarone vs. Dronedarone (1)

Conclusions:

B Dronedarone is less effective than amiodarone for the maintenance of
sinus rhythm

B Dronedarone has fewer adverse effects
[1 For every 1,000 patients treated with dronedarone

instead of amiodarone
B -~ 228 more recurrences of AF
B 0.6 fewer deaths
B 62 fewer adverse events requiring discontinuation of drug.




Dronedarone - MULTAQ

FDA Approved Indication:

to reduce the risk of cardiovascular hospitalization in
patients with paroxysmal or persistent AF or atrial
flutter (AFL) with a recent episode of AF/AFL and
associated cardiovascular risk factors

-age > 70,

-hypertension,

-diabetes,

-prior cerebrovascular accident,

-left atrial diameter = 50 mm

-left ventricular ejection fraction (LVEF < 40%),
who are in sinus rhythm or who will be cardioverted
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Choice of AAD - Underlying Pathology




Vernakalant Blocks K+ Channels
Important in Atrial Repolarization

Current 1Cgy,

(LM)
.. 5-30
. 3-13
IKACh 10
., 7-21
= . > 100

0 100 200 300 400ms Il > 100

Fedida et al. J Cardiovasc Electrophysiol 2005



Vernakalant Mechanism of Action
sSsummary

Multiple 1on channel blocker 1, 1

a

Activity potentiated in atria during AF

Converts AF rapidly and suppresses
torsade de pointes in animal models

Pharmacologic effects consistent with
lon channel blocking profile




Vernakalant Consistent Conversion
Rates All Patients

_
*%* *% *%*
52.9% 51.0% 51.2% 50.9%
47.0%
14.0%
5.3% 4.0% 3.6%
CRAFT ACT | ACT Il ACT Il ACT IV
0 Vernakalant 0 Placebo

CRAFT: Dosing was 2+3 mg/kg; data represents % converted at 60 min post last dose; AF duration 3-72 hours
ACT |, lll & IV: AF <7 days

ACT Il: Post CABG and valvular AF study; AF duration 3-72 hours *P=0.0015
ACT IV: A placebo group was not included in the ACT IV study ** P<0.0001




Class IV

Verapamil
Diltiazem




Mechanisms of Action of Antiarrhythmic
Drugs Class IV

Mvs

time (msec)

RECALL: INWARD Ca++ CURRENT CAUSES DEPOLARIZATION




Therapeutic Uses

® Treatment and prophylaxis of SVT
® Slows ventricular rate in AFib and flutter

® Electropharmacological
Actions
- Atrial Fibrillation

® Idiopathic Ventricular
Tachycardia (verapamil)




Adenosine

Interacts with Al receptors present on the extracellular surface of
cardiac cells

Direct effects mediated through the guanine nucleotide

Activating K+ channels (IK Ach, IK Ado) acetylcholine like
Increase in K+ conductance shortens atrial APD
Decreases atrial contractility

In the sinus and AV nodes

ndirect

Antagonizes catecholamine-stimulated adenylate cyclase to decrease c
amp

B decrease ICa-L and the pacemaker current If in sinus node cells
[0 slows the sinus rate -> reflex increase in sinus rate

B N region of the AV node, conduction is depressed

[J Prolongation of the AH interval results, often with
transient first-, second-, or third-degree AV node
block

[0 Delay in AV nodal conduction is rate dependent

O
N -




Adenosine

SVI:

- AVNRT
- AVRT
VT: -
AT: -



Na-K ATPase

Na-Ca Exchange

Na* |[K*

CONTRACTILITY




DigoXin

Autonomic nervous system

B Enhancing both central and peripheral
vagal tone

B Slowing the sinus node discharge rate
B Shortening atrial refractoriness
B Prolonging AV nodal refractoriness

Denervated hearts little effect




Ranolazine

Noval anti anginal agent with
Antiarrhythmic properties:

lon channel effect similar to
chronic amiodarone Rx

Reduced
o|kr

*|ks

. Late INa

°|ca
*Suppress EAD & TdP

CLASS 4 =)

Ca?*blockers

CLASS 3
K* blockers

Beta-hlockers

o e I T e
CLASS 2/ @

MERILIN TIMI 36
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Symptomatic treatment of chronic stable angina pectoris in patients with

normal sinus rhythm who have a contra-indication or intolerance for beta-
blockers




Pharmacokinetics of Antiarrhythmic Drugs

Drug Bioavila | Protein Time Elimination Elimination
bility. | Binding to BT route
% % peak hr hr
Quinidine 70-85 70-95 1-4 6-8 Liver
Procainamide | 70-95 15-20 0.5-1.5 3-5 Liver & Kidney
Disopyramide 85 variable 2 4-8 Liver & Kidney
Lidocaine - 50-80 - 1-4 Liver
Mexiletine 90 70 2-4 8-16 Liver
Flecainide 95 30-40 2-4 12-27 Liver & Kidney
Propafenone 5-50 95 2-3 2-4 Liver
Amiodarone 35-65 96 3-7 30-100 Liver
d
Sotalol 100 0 2-4 7-18 Kidney




Proarrnythmia



Types of Proarrhythmia During Treatment With
Various Antiarrhythmic Drugs for AF or Atrial Flutter According
to the Vaughan Williams Classification

Ventricular proarrhythmia
Torsades de pointes (VW types IA and Il drugs®)
Sustained monomorphic ventricular tachycardia (usually VW type IC drugs)

Sustained polymorphic ventricular tachycardia/VF without long QT (VW
types IA, IC, and Ill drugs)

Atrial proarrhythmia
Provocation of recurrence (probably VW types IA, IC, and Il drugs)
Conversion of AF to flutter (usually VW type IC drugs)

Increase of defibrillation threshold (a potential problem with VW type IC
drugs)

Abnormalities of conduction or impulse formation
Acceleration of ventricular rate during AF (VW types IA and IC drugs)

Accelerated conduction over accessory pathway (digoxin, intravenous
verapamil, or diltiazemT)

Sinus node dysfunction, atrioventricular block (almost all drugs)
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מציג
הערות מצגת
This slide illustrates torsades de pointes ventricular arrhythmia occurring in a patient with sotalol-induced, long-QT syndrome. 

The typical characteristics of this arrhythmia include:

“Short-long” initiation sequence premature ventricular complex [PVC] followed by pause with sinus beat and sustained ventricular tachycardia [VT] afterward)

Long-QT interval (third beat is sinus in origin with QT interval of >600 msec)

Late coupled PVC initiation of torsades (fourth QRS which initiates VT occurs 640 msec after the �previous QRS)

Typical polymorphic morphology of VT torsades de pointes (a term that means “twisting of the points”)




A Normal L Wave Triggered Torsades de Pointes
Beat

N

b g

(1) Action Potential
Prolongation:
} Inward Current
¥ Qutward Current

(3) Triggered Activity:
? f {E g. ICH}

(2) Marked Discontinuity During
Terminal Repolarization (EAD):
?4Inward Current (e.g. l¢,, Na-Ca Exchange)





מציג
הערות מצגת
This slide depicts 1:1 AV conduction in a patient with drug-refractory AF.

The top panel illustrates an episode of AF recurrence despite antiarrhythmic drug therapy.

The middle panel shows atrial flutter with 1:1 AV conduction that occurred in the same patient during propafenone therapy.

This patient ultimately had ablation of the AV node with implantation of a permanent VVIR pacemaker (lower panel).
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מציג
הערות מצגת
Third-degree AV block is also referred to as complete heart block. It is characterized by a complete dissociation between P waves and QRS complexes. The QRS complexes are not caused by conduction of the P waves through the AV node to the ventricles, but rather the QRS is initiated at a site below the AV node (such as in the His bundle or the Purkinje fibers). This “escape rhythm” is normally 40–60 bpm if initiated by the His bundle (a junctional rhythm) and <40 bpm if initiated by the Purkinje fibers.
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Defibrillation

Drug

Pacing

Quinidine nida TIDM2A n7un niAa 71> NIYY 1wy
Procainamide NI 7122 N7un V79N N77
Disopyramide 'Op10 TI2'™2 NN ?
Lidocaine (+1x0) n7un
MexXiletine (+1x0) *(+180)
Flecainide n7un (+1x0)
Propafenone n7un (+1x0)
Amiodarone 0 n7yn
Sotalol 0 T
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Disease Drug

I 1 I 1
; Phenytoin or
i Drug Heart Failure Renal Hepatic Digoxin Warfarin Cimetidine Phenoharbital
: Amiodarone | Dosage TT Serum TT Protime
digoxin level
i Bretylium | Dosage
[ Digoxin T Dosage
: Diltiazem hydrochloride 1 Dosage | Dosage +T Serum | Dosage
: digoxin level
: Disopyramidea Avoid | Dosage +| Dosage . . T Dosage
| Flecainide Avoid 1 Dosage T Sarum +l Dosage .
digoxin level
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| Propafenone Cautious use | Dosage T Sarum T Pratime +| Dosage
hydrochlaride digoxin level
{ Quinidine | Dosage TT Serum +L Warfarin | Dosage T Dosage
: digoxin level dosage
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NINNX NI9NNN DY IX NNIY NI7Nna in'n "'y

Disease Drug

I 1 I 1
; Phenytoin or
i Drug Heart Failure Renal Hepatic Digoxin Warfarin Cimetidine Phenoharbital
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ESC GUIDELINES
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ACC/AHA/ESC PRACTICE GUIDELINES

ACC/AHA/ESC 2006 Guidelines for
Management of Patients With Ventricular

Arrhythmias and the Prevention of Sudden Cardiac Death

A Report of the American College of Cardiology/American

Heart Association Task Force and the European Society

of Cardiology Committee for Practice Guidelines (Writing

Committee to Develop Guidelines for Management of Patients With
Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death)
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WRITING COMMITTEE MEMBERS

Douglas P. Zipes, MD, MACC, FAHA, FESC, Co-Chair
A. John Camm, MD, FACC, FAHA, FESC, Co-Chair
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Class IA

Act, 253/3292: Pla, 217/3290
Class IB

Act, 306/7068: Pla, 275/6945
Class IC

Act, 97/1303: Pla, 74/1235
Total* _

Act, 860/11 712: Pia, 571/11517

Class II

B-blockers
Act, 1464/26 973: Pla, 1727/26 295

Class III
Amiodarone
Act, 77/778; Pla, 101/779

Class 1V
Calcium blockers
Act, 982/10 154: Pla, 949/10 188

JAMA 1993

Mortality risk
r |
Reduced Increased
=
1.79 -
= o
- P=.05
P=.00001
= P=.05
—— P=NS

Odds ratio

l [ 1 k 1 i I ] I |
0506 07 080910111213 1415



6. THERAPIES FOR VENTRICULAR ARRHYTHMIAS
6.2. Drug Therapy

[l AA drugs have not been shown to be effective for
primary prevention (exception of BB)

[l AA may be effective as adjunctive therapy under
special circumstances

[0 Potential adverse side effects

6.3.1.2. Amiodarone and Sotalol/

[0 Both sotalol and amiodarone have also been shown to
reduce the frequency of ICD shock therapy




Brugada Syndrome

Class IIb

1. EP testing may be considered for risk stratification in
asymptomatic Brugada syndrome patients with spon-
taneous ST elevation with or without a mutation in
the SCN54 gene. (Level of Evidence: C)

2.| Quinidine might be reasonable for the treatment of
electrical storm in patients with Brugada syndrome.

(Level of Evidence: C)




7.1.1. Arrhythmias Associated With Acute
Coronary Syndromes

7.1.1.3. Unstable Sustained Ventricular Tachycardia
For recurrent VT, if V'T' is monomorphic and the EF is

normal, either |procainamide,||sotaloll| amiodarone| or lido-

caine can be used. Alternately, if the EF is low, amiodarone
or lidocaine is recommended (amiodarone 150 mg intrave-
nously over 10 min or lidocaine 0.5 to 0.75 mg/kg intrave-
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Pharmacologic Agents for Prophylactic Treatment of Supraventricular Tachycardia (SVT).*

Drug

Usual Maintenance Dose

Beta-blockers
Metoprolol
Bisoprolol
Atenolol

Propranololi§

I SVT without preexcitation I

50-200 mg daily
2.5-10 mg daily
50-100 mg daily
80-240 mg daily

Calcium-channel blockers

Major Side Effects Cautions, Contraindications

Hypotension, heart block, bradycardia Asthma, congestive heart failure

Hypotension, heart block, negative ino- Congestive heart failure
tropic effect

Diltiazemx: 180-360 mg daily
Verapamili: 120-480 mg daily Interaction with digoxin, constipation
Digoxin 0.125-0.375 mg daily

Toxic effects of digitalis, bradycardia Serum levels should be monitored

SVT with preexcitation and SVT refractory to atrioventricular-node-blocking agents

First-line agents

Class IC drugs

Flecainide

Propafenones:

Alternative agents

Amiodarone

Sotalol

100-300 mg daily

450-900 mg daily

200 mg daily

160-320 mg daily

Ventricular tachycardia, enhanced atrio- |schemic and structural heart disease
ventricular nodal conduction, nega-
tive inotropic effect

In addition to above-mentioned side ef-
fects of class IC drugs, interaction

with digoxin
Drug accumulation in 5-10% of patients
with cytochrome P-450 2D6 deficiency
Skin discoloration, hypothyroidism or  Interaction with oral anticoagulants

hyperthyroidism, gastrointestinal up-
set, hepatotoxic effects, corneal de-
posits, tremor, optic neuropathy,
pulmanary toxicity

Hypotension, heart block, bradycardia, ~Asthma, congestive heart failure; dose re-

torsades de pointes (latter is dose- duction in elderly patients and those
dependent; increased risk in women, with renal failure; most studied and

in patients with left ventricular used antiarrhythmic drug during preg-
hypertrophy, and in those with low nancy (class B)

potassium plasma levels)
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Pharmacologic Agents for Short-Term Treatment of Supraventricular Tachycardia (SVT).*

SVT and atrial fibrillation with preexcitation and SVT refractory to drugs listed above

Procainamide 30 mg/min continuous infusion

to a maximal dose of 17 mg/kg
(maintenance infusion of

2—4 mg/min)
Flecainide 2 mg/kg over a 10-min period
Propafenone 2 mg/kg over a 10-min period
Ibutilide 1f =60 kg: 1 mg over a 10-min period
If <60 kg: 0.01 mg/kg over a 10-min
period

Repeat once if no response after
10 additional min

Amiodarone

Hypotension, widening of QRS
complex, torsades de pointes

Negative inotropic effect, rapidly
conducting atrial flutter, widening
of QRS complex

Prolongation of QT interval, torsades
de pointes




Pregnancy Setting
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Table 4. Definitions of U.S. FDA Classification (Use in

FDA
Classification

Definition

Category A

Category B

Category C

Category D

Category X

Controlled studies show no risk. Adequate
well-controlled studies in pregnant
women have tailed to demonstrate risk to
the fetus.

No evidence of risk in humans. Either ani-
mal studies show risk, but human studies
do not. or, if no adequate human studies
have been done, animal findings are nega-
tive.

Risk cannot be ruled out. Human studies
are lacking. and animal studies are either
positive for fetal risk or are lacking as
well. However, potential benefits may jus-
tify the potential risk

Positive evidence of risk. Investigational
or postmarketing data show risk to the
fetus. Nevertheless, potential benefits of
the drug may be acceptable when they
outweigh the potential risk.

Contraindicated in pregnancy. Studies in
animals or humans, or investigational or
postmarketing report. have shown fetal
risk that clearly outweighs any possible
benefits to the patients.

FDA indicates Food and Drug ¢

Ydministranon.

V1 UIN'Y7 10101 NISNNN N 77N e
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D - Amiodarone -
D - Atenolol -
B - Sotalol -

C-b1nX



Recommendations for Treatment Strategies for Supraventricular Tachyeardia During Pregnancy

Level of

Treatment Strategy Recommendation Classification Evidence
Acute conversion of PSVT Vagal maneuver I C
Adenosine I C
DC cardioversion I C
Metoprolol, propranolol [la C
Verapamil IIb C
Prophylactic therapy Digoxin I C
Metoprolol® I B
Propranolol* [la B
Sotalol.*® flecamidet [la C
Procaimamide ITb B
Quinidine, propatenone.t verapamil ITb C
Catheter ablation ITh C
Atenolol 1 B
Amiodarone [11 C




Antiarrhythmic Drugs:
Agents with occasionally beneficial side-effects
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