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Pacemaker & myocardial potentials

üPacemaker potentials
üOriginate at rapidly conducting tissue

üSAN Ą AVN Ą Bundle of His Ą Ventricular fibres

üSAN ordinarily sets the pace [70-80/min]

üSympathetic and parasympathetic input

üMyocardial potentials
üStimulated by pacemaker potentials

üAtrial and ventricular muscle

üSympathetic input only
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Anti -arrhythmics

üVaughan-Williams classification
üAccording to predominant mechanism of action

ü4 classes 

üAmiodarone; digoxin; adenosine

üRx for tachyarrhythmias

ü[Atropine]



Tachyarrhythmias

üEnhanced automaticity 
üMore active than usual ( catecholamines; sepsis; 

electrolyte imbalance)

üTriggered activity

üRe-entry
üA propagating impulse fails to die out after normal 

activation of the heart and persists to re -excite the 
heart after expiration of the refractory period





Class Site Mechanism Example

I

[ Ia; Ib; Ic]
Block Na channels

Reduces action 

potential duration

Ic: flecainide

[Amiodarone]

II
Block beta-1 

receptors

Negative 

inotropy / chronotropy

Bisoprolol

Metoprolol

[Amiodarone]

III Block K channels
Increases refractory 

period

Amiodarone

Dronedarone

Sotalol

IV
Block Ca channels 

(nodal)

Negative 

inotropy / chronotropy

Verapamil

Diltiazem

[Amiodarone]



Tachyarrythmias

Supraventricular

Narrow 
complex

Atrial 
tachycardia

Atrial flutter

Atrial 
fibrillation

AVRT

AVNRT

Broad 
complex

SVT with 
aberrant 

conduction

Ventricular

Ventricular 
tachycardia

Ventricular 
fibrillation



Atrial fibrillation

ü Multiple re -entry mechanisms

Class I

(Na)

Class II

(Beta-1)

Class III

(K)

Class IV

(Ca)

VV

V V



Atrial fibrillation

ü Rate vs rhythm control

Flecainide

Indication in AF Paroxysmal AF (ôpill in the 

pocketõ)

Mechanism Class Ic

Contraindications Structural heart disease

LVF

Side-effects Proarrhythmic

AV blocks

Dizziness



Atrial fibrillation

ü Rate vs rhythm control

Amiodarone

Indication in AF Maintain sinus rhythm

Mechanism Class III [all classes]

Contraindications AV block

Side-effects Pneumonitis

Bradycardia/AV block

Hepatitis

Photosensitivity

Hypo/hyperthyroidism

Prolongs QT





Atrial fibrillation

ü Heart failure and AF

ü Avoid class IV (negatively chronotropic)

ü Rate control with beta -blocker ideal

ü Digoxin is alternative when other rx failed

Digoxin

Indication in AF Rate control in heart failure

Mechanism Increases vagal tone (less soin exercise)

Na/K-ATPase inhibitor ðpositively inotropic

Side-effects GI s/e ðanorexia; N&V; diarrhoea

AV block

Dizziness

Monitoring Heart rate

Renal function ðrenal clearance

Hypokalaemia



Reverse-tick ST depression

Digoxin effect ðtherapeutic doses



Digitalis toxicity

Clinical features

ü Cardiac Ą any arrhythmia; PVC / brady

ü GI symptoms Ą anorexia; N&V; diarrhoea

ü CNS symptoms
ü Visual changes [yellow-green distortion]

ü Drowsiness

ü Lethargy

ü Headache

Biochemical features

ü Hyperkalaemia

ü [renal dysfunction]

ü Serum digoxin level 

Management

ü Digifab (digoxin-specific antibody fragments)



AVNRT

ü Re-entry mechanism

ü AVN is focus of re-entry

Class I

(Na)

Class II

(Beta-1)

Class III

(K)

Class IV

(Ca)

V

V



AVNRT

ü Vagal maneuversĄ adenosine Ą BB/CaCB/dig

Adenosine

Indication in AVNRT Termination

Mechanism - A1 receptors at SAN Ą opens K channels

- Ca blocker at AVN

Contraindications AF in WPW

Severe asthma

Severe coronary artery disease

Side-effects Flushing

Chest pain

Bronchospasm

AV block



AF in WPW

ü Accessory pathway with antegrade conduction

Class I

(Na)

Class II

(Beta-1)

Class III

(K)

Class IV

(Ca)

V

V

X

X

Adenosine

X





VT

ü Usually secondary to structural heart disease

Class I

(Na)

Class II

(Beta-1)

Class III

(K)

Class IV

(Ca)

V

V

V



VT

ü Electrical cardioversion

ü Amiodarone 

ü Indicated in haemodynamically unstable/pulseless (as per 

ALS) and haemodynamically stable VT

ü Lidocaine

ü Class Ib



Atropine

Atropine

Indication Symptomatic bradyarrhythmias

Mechanism Muscarinic receptor antagonist

- Inhibits vagal activation at nodes

Contraindications Glaucoma

Ileus

BPH

Side-effects Anticholinergic effects:

- Dilated pupils

- Blurred vision

- Dry mouth

- Tachycardia

- Constipation

- Urinary retention



Warfarin

INR


