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Mechanisms ofArrhythmias
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Enhanced EctopicPacemaker Activity

myocardial cells damaged by ischaemia become partially depolarised a current flows between

these cells Ectopic pacemaker activity of nonpacemaker tissue
increased slope ofphase 4 depolarisation in nodalcells enhanced pacemakeractivity of
pacemaker tissue

akatriggeredarrhythmias
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reenteralarrhythmias
Reentry recirculationof an impulse whichcauses repetitiveactivationwithouttheneedfora
newimpulseto be generated

aroundanobstaclethroughanabnorm
that

PVST atrioventricular reciprocal rhythm in WPW syndrome

Atrial flutter
Permanentcure radiofrequency catheter ablationofdefined pathway

functional pathway is created by a premature impulse whichtravels through electrophysiologically

inhomogenous myocardium

Ventricular extrasystole Polymorphic ventricular tachycardia

atrial ventricular fibrillation

For reentry to occur path lengthofcircuit wave length Erp x conduction velocity

FractionationofImpulse asynchronous activationofatrial fibres due to difference in
duration of ERPof fibres atrial fibrillation



ImportantTypesofCardiac Arrhythmias
Extrasystole es premature ectopicbeatsduetoabnormal automaticity orafter depolarization

Atrial Es Aes

Nodal Es Nes

Ventricular Es Ves

ParoxysmalSupraventricular Tachycardia PST suddenonsetepisodesofatrial tachycardia Iso200 min
with 1 1 atrioventricular conduction

reentrywithoraroundthe AVnode or accessory pathways WPWsyndrome

Atrial FlutterAFI atrialrate 200 350min

physiological 2 1 to 4 2 or higher Avblock C Avnodecannot transmit impulses fasterthan

200min

AtrialFibrillation AF atrialrate 350 550min duetoelectrophysiological inhomogeneityofatrial

fibres associatedwith irregular fast 100 160min ventricular response

atria is dilated bagofworms appearance
most common chronic arrhythmia

Ventricular Tachycardia VT 4 ormoreconsecutive ventricular extrasystole

Tolsadesdepuentes life threateningformofpolymorphic VT with rapid QRScomplexes

longQ 7 interval Tdp

Predisposing factors hypokalemia hypomagnesemia

Ventricular Fibrillation VF irregular rapid fractionated activation ofventricular fibresleading
to asynchronous contractions lossof pumping function
fatal unless reverted within 2 5mins

mostcommon causeof sudden cardiac death
AVblock duetodepression ofimpulseconductionthrough AVnode bundle ofHis

time slowedconductionresulting in prolonged PRinterval 0.21s

seconddegree droppingof beats somesupraventricular complexes are not conducted

Thirddegree nosupraventricular complexes are conducted aka complete heartblock



B blockers Type II Metoprolol Atenolol Propranolol Esmolol

as G stimulatoryproteinatrialfagenerating 6 phosphorylationof LtCcAPsfasterthanSAnode
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Propranolol forrapidaction injected i v Imgmin max5mg under close monitoring

usualoral antiarrhythmic dose 4080mg 2 4times aday
useful in Txof inappropriate sinustachycardia

Esmololmainlyusedforarrhythmias associated withanaesthesia

MINIBLOCK 100mg 10mL 250mg 10ml inj 0.5mgkg in 1min followedby
0.0s 0.2mgbymin iv infusion



Catthank Blockers Type II Verapamil Dittiazem
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Kamil C I in partialheart block sicksinus dueto ve inotropicactivity

CALAPTIN 40,80my tab 120,240mg SR tab 5mg 2mL inj
Usa PSUT

Tocontrolventricular rate in AFor Afl

Dittiazem DILZEM 30,6090mgtabs 25mg Sml inj



T particularlyindicated in SVT due toshortaction AF AFI Xx
Adenosine Digoxin Type I

primarilyused in AF t HFEF AFL SVTxx
Gi G inhibitoryprotein
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t

MMA StateofHyperpolarisation

Adendine ADENotect ADENocor 3mg adenosine base per ml in 2mL 10mLamp

otheruses diagnosis of tachycardia dependent on AVnode

to induce brief coronary vasodilatation during certain diagnostic procedures

to produce controlled hypotension during Sx



flow therapeutic index drug
Digoxin obtained from plant Dignitaslanata

C I partial completeheart block

commonest araythmia associatedwith digoxin Bigeming

Doe daily maintenance dose 0.125 o sng

Precautions Contraindications ofDigoxin
Hypokalemia enhancesdigitalis toxicity

Elderly renalorseverehepaticdisease patients aremore susceptible todigoxintoxicity

Thyrotoxicosis patientsaremoreprone todevelopdigitalis arrhythmias

Hypothyroidism sloweddigoxinelimination

Ventricular tachycardia digitalis precipitates ventricular fibrillation

PartialAvblock maybeconverted to complete Av blockwith digitoxin

WPWsyndrome



NatChannelBlockers Type I act in open inactivated stateofNat channels

Type Ib Lidocaine Mexiletine T.cat thgtcally

eG3y Type Io Fecanide propafenone
effective only in ventricular tachyrrhythmias
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jes TPR QT intervals change in shapeofTwave maybe seen
broaden QRS complex

Use In a dose of 100 200mg TDS tomaintain sinus rhythm aftertermination

of AF or AFL
QUINIDINE SULPHATE 200mg tab NATCARDINE 100mgtab

used for haemodynamically stable ventriculartachycardia
Pornamide second line doing to terminate monomorphic V7

Dose Forabolition of arrhythmia 0.5 1g oral im followed by 025 0.5g every
2 hours

500mg i v ng dose 25mgmin followed by 2mgkghour
maintenance dose 05g every 4 6hours

PRONESTYL 250mgtab 1g 10ml injection

Disopyramide primaryindication 2ndlinedrugforpreventionofrecurrencesofventricular
arrhythmias

Dose 100 150mg 6 8 hourlyoral
NORPACE 100 150mg cap REGUBEAT 100mgtab

Lidocaine Lignocaine ineffective in atrial arrhythmias usedtosuppressVT prevent VF

Dose given onlyby iv route 50 100mg bolus followed by2040mg every 1020min or

1 3 mgmininfusion

XYLOCARD GESICARD 20mgmlinj 5 50mlvials
propranolol prolongs t of lidocaine cimetidine increasesplasma levelsof lidocaine

Sidecar suppress VT prevent VF



Mexiletine Bradycardia hypotension attenuationofAvblockmayattend iv injectionofmexiletine

Dose100250my iv over10min Imgmininfusion

oral 150200mgTDswithmeals

Use in Post infarction sinisterventricular arrhythmias asan alternative to lidocaine

Afca Does 150mgBD 300mgTDS

RHYTHMONORM PRADIL 150mgtab
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Amiodalone Rosemainlyusedorally 400 600mgdayforfewweeks followedby 100200mgODfor
maintenancetherapy too300mg Smgkg slow iv ing over 30 60min
CORDARONE ADARONE EURHYTHMIC 100 200mgtabs 150mg3mL inj
increases digoxin warfarinlevelsbyreducingtheirrenalclearance

Dronedalone c I in moderatetosevereCHF and3rddegreeAVblock permanent AF

Dose400mgBDoral MOLTAQDILSAve 400mgtab



Goal c I in prolonged atinterval
SOTALAR40mg tab SOTAGARD 4080mytabs



Indications ofAADs
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Adverse Effects of AADs

Bblockes
0Bradycardia dueto OAON
0 Avblock Bareceptor effects
Of Hypotension inpatientswithdHt due to t contractility

Bronchospasm
Ethmia Ba action

0 Hypoglycemia unawareness p at B2 action Dm c I

Concomitant use ofCocaine bindto receptors vasoconstriction Asur TBI
nagging

ifcocainebinds toPa receptors vasodilation I sur I BP

B blocker prevents binding of cocaineto Ba receptor J
cocaine induced hypertension

Cast Channel Blockers

0Bradycardia
0 AV blockade
0 Hypotension inpatientswithIII
0 constipation due to t at motility
of edema due to vasodilatoryeffect



Adenosine

coronarystealSyndrome
dilatationofnonplaquehealthycoronaryvessels

Bronchospasm

Senseofimpendingdoom

0Flushingduetovasodilationofcutaneous bloodvessels
0 Hypotension duetovasodilationofsystemicarteries

Digoxin
cholinergicsideeffects nausea vomiting diarrhoea blurryvision dueto7Achreleasefrom

hyperapnea confusion diuresis inCHF
vagusnerve disorientation

Y
pFat incell
I Nat inECF 0bradycardia

inhibitionofNattgaadient higherNat
0anorexia nausea vomiting diarrhoea

outsidethecell

inhibitsNatcastexchanger

PCastin cell Triskofdelayedafterdepolarisations VT
t

Pcontractility
beneficialin HF EF

I Kt exacerbates digoxin toxicity Kt normally competes with

digoxin at Nat Kt ATPase pumps T inhibition ofNatKt ATPase pumps
antidote for digoxintoxicity DIGIBIND

jon
increasedigoxintoxicityHypokalemia



TreatmentofDigoxin Toxicity
Reducedose 1stdegree heartblocks ectopic beats

Atropine advanced heartblock

KI increased automaticity

Antiarrhythmic ventricular arrhythmias

Fabantibodies toxicserum concentration acute toxicity

DaugInteractionsofDigoxin

Diuretics causehypokalemia which t riskofdigitalis arrhythmias
Calcium synergies withdigitalis precipitatestoxicity

Quinidine reducesbindingofdigoxin totissue proteins reduces itsrenal biliary clearance

t
plasma concentration ofdigoxin doubles

t
toxicity

Adrenergic drugs caninduce arrhythmias in digitalized patients

Propranolol verapamil Diltiazem disopyramide additively depress AVconduction

oppose positive inotropic action



NatChannelBlockers
Type Ia OprolongedQTinterval Triskofearlyafterdepolarisation TriskofIdp

Disopyramide Ofanticholinergicside effects dayeyes mouth urinary retention constipation tackycard
delirium hypertension

Quinidine 0Cinchonism headache vertigo visualchanges

Procainamide Druginduced SLE

Type Ib OcNs depression alteredmentalstatus depression

CNSstimulation triskofseizures

Type Ic underlyingCADmi HFLVH 0Trisk ofarrhythmias Vfib suddencardiacdeath

Kt Channel Blockers
prolongQ tinterval Triskofearlyafterdepolarisation TriskofIdp
Amliodorone ofinterstitial lungdisease
longteamUsc of low73 74

0 highTs Ty amliodorone is primarily composed ofiodine
of fibrosisoflives hepatotoxicity

0 bluish discolouration in skin aroundthecornea
patchiness


