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Arrhythmias

* The normal heart beats is regular.

* Arrhythmias and conduction disorders are caused by abnormalities in the
generation or conduction of the heart electrical impulses or both.

* Causes:
1. Heart disorders: Lol Culaio LuSlo g Venbricle , alium)
M . 0o, o U."“LR"-’ l&‘—‘g’ﬁf‘?ﬂ‘:"w—‘ (,.,\ .
* Including congenital abnormalities of structure e.g., accessory atrioventricular
connection

* Function (e.g., hereditary ion channelopathies) <t cuy =g ¢ o
. Channel I WS ¥ abpermal ( Na, k,ca)——-mahcﬁ‘m_;ué, ol
2. Systemic factors: Pt
 Electrolyte abnormalities (particularly low potassium or magnesium), hypoxia
 Hormonal imbalances (e.g., hyEPthyroidism, hyperthyr?idism) Vegy wpoctant b carech CPosium)
1 ale

. Common M . i Ly 4_’1!
* Drugs and toxins (e.g., alcohol, caffeine). Teehyeatdia jas e




Cardiac Arrhythmias, Animation.en.srt

Arrhythmias

ALILAIMEDICAL/MEDIA

www.AlilaMedicalMedia.com

* https://youtu.be/6LrptveKYus
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NB: This video is for
you to understand
arrhythmias and it is
not required for the
exam.



Arrhythmias
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Symptoms of
Cardiac Arrhythmia

Slow Heartbeat Fast Heartbeat
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Symptoms include: Symptoms include:

Fatigue, palpitations, ?Ip}tatlons., ll:eafr;, ch;e?t -raln,
oo ne=< M cs-. izziness, risk of heart failure

fainting, unconsciousness and sudden death
or even sudden death




Antiarrhythmic drugs

Three Primary Indications feﬁaqtre?tdtnent of Cardiac Arrhythmias
Oxgﬂena 1o\ Sue )

& 1. Arrhythmias that decrease cardiac output (e.g., severe bradycard|a
w1 4o <ventricular tachycardia or fibrillation) ™ » @b b o G 4o wedig?

output Catdiaoutpu i cha JHR 5 14t
2. Arrhythmias that are likely to precipitate more serious-

arrhythmias (e.g., atrial flutter may lead to sustained ventrlcular
Bk B b 5 ppllel s by b b, Qe oe plo b 2l
tachycardia)

3. Arrhythmias that are likely to ‘precipitate an embolism due to

creation of vascular stasis (e.g., chronic atrial f%brillation)

embdlism |, L U5 anh‘clauhﬁ T@’Lﬂ



Antiarrhythmic drugs

While drug therapy is still the most common method for treating
arrhythmias, other non-pharmacological therapies are also in current

use. Which includes: P S W TR
1. DC cardioversion, implanting of a pacemaker, or defibrillator device
(|CD) 128, W Pacsmaker i Wil APy Jp g ASmedelt fhy Lo, Pacamalier lLs) L ric ()

2. Carotid sinus massage (* vagal tone) . & kst

3. Surgical or catheter-mediated ablation of an ectopic focus, coronary
bypass Surgery_‘ rebractory fefied, s [y elechecal Signal s |y w\w-‘"ﬁﬁ_@ /Qﬁpfosabfbsis G sic ol f

extra beat A gmpss CYcle o (#)JAC,J‘:/_.)W Tissue e 7of uep

4. Lifestyle modification (avoiding events that aggravate an arrhythmia
- e.g., exertion, emotional stress, non-ideal diet)



Antiarrhythmic drugs
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Antiarrhythmic drugs
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AntiarrhythmicDrugs
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Disopyramide
Quinidine
Procainamide
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Beta blockers? Lol
Propanolol

Atenolol
Metoprolol
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Class | Antiarrhythmic Drugs

* Act by blocking voltage-sensitive Na+ channels.

* They bind more rapidly to open or inactivated Na+ channels than to

channels that are fully repolarized#-=t5n b »aw 052 Va1 AP I a1
AP n ) e GO ol g [ 2y Qe g Ma )y (pa Jhud Chanrel Jldﬁi{)_fzp Phase 0 Lo inackivaken (@) By Gl o Aud

* These drugs have use dependence (or state dependence) prop%u;ty e oot
as show a greater degree of blockade in tissues that are frequently Aﬁ;@ |
depolarizing. Which enables these drugs to block cells that are chame) Jj o
discharging at an abnormally high frequency, without interfering = ¢

with the normal beating of the heart. ! G ki)
b wmality Lo o ot L Gospor ol chamel Jy oo 1,y faicto use  dependancs



Class | Antiarrhythmic Drugs

* They have proarrhythmic effe@cts, particularly in patients with reduced

O left ventricular function and atherosclerotic heart disease.
C L acy Npep bioge ) smr Artimia Puic (SO 4 Sm ciohos) Ll bl

* Class | drugs are further subdivided into three groups according to
their effect on the duration of the cardiac action potential.

COMMENT

CLASSIFICATION MECHANISM OF ACTION
OF DRUG
IA Na* channel blocker
1B Na* channel blocker
IC Na* channel blocker

Slows Phase 0 depolarization in ventricular muscle fibers

Shortens Phase 3 repolarization in ventricular muscle fibers

Markedly slows Phase 0 depolarization in ventricular muscle fibers

OSE 7y A sl ) Glaially ALY gacdl) Cilaglaa (pa g8lAS L
el g Gl (o Lgatla daual g
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Bind to and block the fast Na channels in non-nodal tissue (e.g., myocytes of

the atria and ventricles, His—Purkinjgsystem): Q& 84 n,t
= AU ne

*Blocking fast Na channels ":
» { Slope of phase 0 J in the amplitude of action potential = |velocity 3

» J Velocity of action/potential: Transmission within the heart (J

- syl JEL 5 AP 50 W2t cell 1 ol 13 «dha e S 7 S myocytes from one cell to another ¢« Jiii A PJi=
Cond uction VEIOCItyl conduction_+a: ¢ cell 2 < slow down W ke s¥50J) («20A.P Was . cell10cs smas i lady

* Important mechanism for suppressing tachycardias caused by
abnormal conduction (e.g., reentry mechanisms)
* Reentry mechanisms can be interrupted by {, abnormal conduction

JAY reentry mechanism Wl sas 48lida 5 yila B bl (Saa glfd ld Leia alby accessory node Wb tissue J) e
0 O ishaipsl) JI8S Ll 9 Ul iccnode(Av,,SA) cwinitiation Us 08 L ¢ s @ladl) 4 3 continuous activation 2
T2 ( abnormal conduction J J&) sxa: a3¥ (s M HR J) Jiis myocyted myocyte
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Class |A Antiarrhythmic Drugs o

Procainamide

Quinidine is the prototype class IA drug.
Procainamide
Disopyramide T 5 T S ol biio od ¥

They have concomitant class lll activity ( K channel blockers).
They can cause arrhythmias that can progress to ventricular

fibrillation. o & s e Sl <)
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Class |IA Antiarrhythmic Drugs

Mechanism of action:
T «Na channel effects:
* Intermediate speed of binding and dissociation from
voltage-gated Na channels
1L ° Slows the upstroke of action potential and conduction
*K channel effects: 2wl & 2701

e Blocks K Chaﬂ[lﬁ,e!!é,d,w\lf K efflux 9 slows repolarization

d
* Leads to " ERP and action potential duration - QT |
slowing Us ua: Jski Wl in general Wikis ERP J) (& (Sa Uy L
prolongatlon] 535 L 3 s 92 35 (sas ERP (aailals (a2 s HRs oIluof AP
J A s Al a3l L (5 9 6 ik sNOPARIHR ) s o
‘Othe r EffECtS S L) Ja 5 il B gl g caSile L s A 1958 conduction
h u‘-‘-‘ndh-“u'“ L l)
* Anticholinergic activity - can 1 sinoatrial rate and
a?
‘Tﬂwg atrioventricular conductlon(\l, Myocardial contractility)
HR J 255 M4 SA node J i o & HWRAL enm

2,
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Class IA drugs slow Phase 0
depolarization. In addition,
because of their Class Il
activity, these drugs prolong
the action potential.

No
drug

Quinidine, procainamide,

and disopyramide block

open or inactivated sodium
channels. These drugs have an
intermediate or slow rate of
association with sodium
channels.




*Other effects: ) 1) B GBI By s sNeaksle Ly 4 1338 conduction
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Class IA Antiarrhythmic Drugs gy

Procainamide
NP =R VERT
/_\

* Quinidine has mild a-adrenergic blocking and anticholinergic
actions. T

" Procainamide has no a -adrenergic blocking and less’
anticholinergic activity than quinidine 7 e

= Disopyramide has no a -adrenergic blocking and more
anticholinergic activity than quinidine. It produces a greater
negative inotropic effect, and unlike the other drugs, it causes

peripheral vasoconstriction.
N\/W
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T ClassTA Antiarrhythmic Drugs =z

Procainamide

* Therapeutic uses:

1. Quinidine: atrial, AV junctional, and ventricular tachyarrhythmias.

2. Procainamide: to treat acute atrial and ventricular arrhythmias but it is not

B ./ often use as it is replaced by electrical cardioversion or defibrillation and

»
~~ amiodarone

o & o o o o o o o o
Tt g, Disopyramide : Ventricular tachyarrhythmias and atrial fibrillation and
flutter ( not first choice)

*4
* Contraindications: patients with atherosclerotic heart disease or systolic heart

failure.

* Sides effects: Large doses of quinidine may induce the symptoms of cinchonism
&blurred vision, tinnitus ,headache, disorientation, and psychosis).



Class IB drugs shorten
Phase 3 repolarization

and decrease the duration
of the action potential.

Class IB Antiarrhythmic Drugs

* Lidocaine and Mexiletine
e Mechanism of action :

1. Na+ channel blockade:bind primarily to channels in the
inactivated state. A oK

Very useful for arrhythmias in ischemic myocardium: because
ischemia leads to slow cellular depolarization that inactivates
sodium channels, and therefore enhanced binding of IB drugs. ...

— MAM&M - 5)&9.“:

@ J, Velocity of action potential: Transmission within the
heart ({, conduction velocity)

Shorten phase 3 repolarization and decrease the duration of
the action potential — jiechaioe @9t B ais e

e Neither drug contributes to negative inotropy.—> Tase 3l v i o
Ischemia av ),

Lidocaine and mexiletine
block open or inactivated
sodium channels. These

drugs have a rapid rate of
association with sodium
channels.
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Class IB Antiarrhythmic Drugs =~ e v

Lidocaine

Mexeletine

* Therapeutic uses:

 — '|'y\ QV\R

e Lidocaine:

1. As an alternative to amiodarone ventricular fibrillation or
ventricular tachycardia (VT).

2. May also be used in combination with amiodarone for VT storm.

. I\_i(gxiletine;_;-M
Is used for chronic treatment of ventricular arrhythmias, often in

combination with amiodarone.
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Class IB Antiarrhythmic Drugs =~ «eter

Lidocaine

Mexeleti
e Adverse effects: @

e Lidocaine: Central nervous system (CNS) effects include nystagmus
(early indicator of toxicity), drowsiness, slurred speech, paresthesia,
agitation, confusion, and convulsions.

* Mexiletine: Nausea, vomiting, and dyspepsia.
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Class IC Antiarrhythmic Drugs Fries Please!

Flecainide

* Flecainide and propafenone Vot chanel Propefanone

e Mechanism of action: o o

e Suppresses phase 0 upstroke in Purkinje and myocardial fibers
(slowing of conduction in all cardiac tissue ) = Like grovpe A+R

* Automaticity is reduced by an increase in the threshold potential

less firing s & )] 5o
Le
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Fries Please!
Class IC Antiarrhythmic Drugs .
()r(\”' v % Flecainide
* Therapeutic uses: Propefanone

* Flecainide

1. Maintenance of sinus rhythm in atrial flutter or fibrillation
2. Treating refractory ventricular arrhythmias.

* Propafenone: Restricted mostly to atrial arrhythmias

1. Rhythm control of atrial fibrillation or flutter and paroxysmal
supraventricular tachycardia

2. Prophylaxis in patients with AV reentrant tachycardias.
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Class IC Antiarrhythmic Drugs Fies Please!

\+F
A4 C'Z]__) /@ — ‘“E .)O»P)”) L Flecainide

A Propefanone

Flecainide and propafenone

e Due to their negative inotropic and proarrhythmlc effects, use of zr
these agents is avoided in patients with structural heart disease (left
ventricular hypertrophy, heart failure, atherosclerotic heart

disease). J

Automat|C|ty is reduced by an increase in the threshold potential

less firing s G ol e
Le
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Class IC Antiarrhythmic Drugs R

Flecainide

Adverse effects: Propefanone

* Flecainide :blurred vision, dizziness, and nausea ‘/

* Propafenone: blurred vision, dizziness, nausea and may cause
bronchospasm and should be avoided in patients with asthma.

T SNneemm—— S ———_~ —

|
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* Fries please ,don’t give propafenon to asthma patients!! S > bt



