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PLom. SA node-

Normal Sinus Rhythm

.. Normal elec rical cardiac function (normal '
' The Heart’s Ele

sinusrhythm, NSR) is dependent on

neration of an impulse in the normal

* cinoatrial (SA) node pacemaker usuallyat =~ s
2 frequency of 60=100 bpm. (ot o) et

" This impulse spreads rapidly through the ,
. gtriaand enters the atri Jrmtn

 uode; which isnormally the only b
- conduction pathway betweentheatria  .oesst.
* andventricles, e o s e o e e
“ Gonduction-through-the AV-nodeisslow, S ———

i gazees Fiom £ eontndt Ths

© requiring about 0.15 seconds. (This delay  semurer s o
" provides time for atrial contractionto . ..
- propel blood into the ventricles.) Thfa . ot b
" impulse then propagates Over the His-

~ Purkinje system and invades all parts of
- 'the ventricles: D) 23
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Arrhythmia

* _Arrhythmias (also called dysrhythmia) consist of cardiac depolarizatigns

- that deviate from the above description in one or more aspects; there js

~ an abnormality in:, SRt gy st i,

D ihe site of origin of the impulse . 4 Q‘Qd’ ‘“‘lzu._d S8 Ge P > p
R ) the rate or regularity of the impulse _y ¢eoq f B5i 43 Lo po L3 s

= orthe conduction of the impulse: _, eleddrial 2\ L;u AL
bQ‘ML-L_

®
Many facctgors can precipitate or exacg‘rbate arrhythmias: ischemia

@hypoxia, acidosis-oralkalosis gﬁmu@m@@ C)xcessw,e
- catecholamine €Xxposure, drug toxicity (eg, digitali

iarrhythmic
- drugs).
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Arrhythmia

on problem in clinical practice, occurringin

Cardiac arrhythmias are @ comm
* up to 25% of patients treated W

" and over 80% of patients with acute-myocardial _:*m_.n:o:

>2:<\~\BB\Bmﬁathmmm¥nma_mn output and distur

organs._
m_m:m and m<3u33m that 298_2 accompany m2:<§3_m

Q.. D\EEEH:E.DP:BB reduced brain Umlcm_oa

(3/- Abnormal pulse rate or rhythm
@) _Reduced blood pressure:

ith-digitalis, 50% of anesthetized patients
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Types of arrhythmias:
o Atnal arrhythmias:

—Atrlal fibrillation --—b(g\obc\ el s\s}) A

- Atrlal flutter

° Supraventrlcular tachycarias:

— AV nodal reent Yy — ( H’\J roz-.) kS\/ \J&g) " panata: (/ms/w Wm-%mm

—Acute Supraventrlculartachycardla -

*Ventrlcular tachycaria:

< Acute ventricular tachycardla . Venticulr

—Ventncular fibrillation
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Arrhythmia
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Action Potential of Cardiac Cell

. The eellulamactionspotentials are the result of ion fluxes through voltage-
gated channels and carrier mechanisms.

« Antiarrhythmic drugs act on 1 or more of the 3 major currents (I, I, 1)
or on the B adrenoceptors that modulate these currents.

Phase 2 (lcy and Ig)

omv

(our) Phase 3 (lk) '
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Effective refractory pericd (ERP)
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Antiarrhythmic Drugs

Drugs used in cardiac arrhythmias

: Group 1
channel -
‘blockers
(procamamude) erst
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Group 1 Antiarrhythmics (Sodium
Channel Blockers)

. All-antidysrhythmicsiin.class'1 (A, B, .and C) alter e
Na* conductance through cardiac voltage-gated Na* channels
These drugs bind-to:the Na* channels and slow:their.recovery

from the open or inactivated state to the restlng, or closed
state.

. This conversion must occur before the channel can reopen and

participate in another depolarization. Consequently, as the

proportion of drug-bound Na+ Open® X b nind 0 Coemiestig

channels increases, fewer of these 4 «L BT o ERN l‘"lS_ §s R

channels are capable of reactivation
on the arrival of the next depolanzmg LGB
impulsesAs a result, by-reducing the . TWI ki

excitability of the myocardium, 38

a?

1l I
abnormal rhythms are prevented. hcn '_E[ = j"ﬁ o\,
t:" oy Nt‘ ga” m’c:’t
el ke
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Group 1 Antiarrhythmics (SodiUm
Channel B|ockers)

e g ) & CYOnw Q)%)
USg;ggn_GM < Cinag-woded)
. Group 1 drugs bind-more rapidly-to

50 ,Q;Lnlchannels than to channels that are fu||y repolanzed
foll recov cle.

‘ Therefore, these drugs show a greater. degree of blockade
in tissues that are frequently depolarizing (for example,
during tachycardia, when the sodium channels opensoften).

. This property is called use-dependence (or state-
dependence) and it enables these drugs to block cells that

are discharging at an abnormally high frequency, without =

interfering with the normal, low-frequency beating of the
heart. .
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Group 1 Antiarrhythmics (Sodlum Channel
Blockers) == |

—_—

| _Group-1.antiarrhythmics decreasedrate of entry of sodium which slows

the rate of rise of Jasemf_me_actmn_pntennal.

+ The group 1 drugs are further subdivided on the basis O}‘)thelr effects on
.the action potential (AP) duration: Sllact UU hp o= =

1) Group. A agents (prototype. All group 1 drugs

m prolong the AP. oy

2) Group 4Bdrugs (prototype

Group 1A ,q)—o,; G
Group 1B N '

A Group 1C

'_»thaseo it RN
ol W e X

Q

lidocaine) shorten the AP.in.some-

cardiac tissues.
3) GroupdCidrugs (prototype
flecainide) have noeffect on AP~

| All group ction potentia
1 drugs currents
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Group 1A Antiarrhythmics

y Procamamlde s avallable inan mtravenous formg[aj:mn_anly,and_ma;Lbe

ed to treat - r arrhythmias.-
However electrical cardioversion or defibrillation and amiodarone have

mostly replaced procainamide in clinical use.

Procainamide may'cause hypotension.
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- Group 1A Antiarrhythmics
@“'@ is used In the tre

atment of a wide variety.of arrhythmias,
« including atr

aal, AV junctional, and ventricular tachyarrhythmias.

o ~._,_-, Quinidine&h‘ate or glucon

ate is rapidly-and-almost com absorbed
E aﬁﬁﬂﬂ@lwm\nmst@:on ( Sl S . |

- Quinidine causes cin in,
and Gl upset. =D S,

Drug interactions are common with qufnidine since it is aniinhibitor of
 both CYP2D6 and P-glycoprotein.

Qumldme reduces the clearance of d{.l!?.’&‘and may increase the serum
concentratlon significantly. (Couse o igo B keary ).
— Cinchonism i is a pathological condition caused by an

overdose of quinidine orits.natural source, cinchona bark.
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Group 1A Antiarrhythmics

. <Dlsopyramlde has marked antimuscarinic effects:

! Both:quinidi amide are
ULd with-caution with potent inhibitors of CYP3A4
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Group 1B Antiarrhythmics

- wiLidocaine is useful in acuteischemic ventricular-arrhythmias. Atrial

" arrhythmias are not responsive unless caused by digitalis.
« - Lidocaine is usually given.intravenously, but intramuscular administration,
is-also'possible. It is never given'orally because it has a very high first-pass
- effect and its metabolites are potentially cardiotoxic.

« Mexiletine has similar actions and is given orally for chronictreatment of
" ventricular arrhythmias, often in combination with amiodarone.

- .[Mexiletine) has a narrow therapeuticindex and caution should be used
———when administering the drug with inhibitors of CYP2D6."

e -"',’Phenvtoi an anticonvulsant, is sometimes classified with the group 1B
- antiarrhythmic agents. It can be used.to re:)/erse digitalis-induced
- arrhythmias. —
o

—D not Oiven woith oru{nd;ne R W o S (e
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Group 1C Antiarrhythmics

nce of sinus rhythm in atrial flutter or

, ' | in the maintena
W is usefu ructural heart-disease (left ventricular

brillation in patients without stri
:v;::arttrjfphy heart failure, thgjg@_s_derotlc heart disease) and in treating

-refracto

o 4’ﬂg—cainide has a Weﬁect and can aggravate chronicheart,
failure. '

‘Flecainide is more likely than other antiarrhythmic drugs to exacerbate or

g_mmmﬂhmias(proarrhvthm|c effect) /_,Q,L % n““ﬁnww

e memloer 6
weCol rdhal & ot
- neghive inobroP i Y gy Fonie
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Group 1C Antiarrhythmics \'

{Propafenonk has some structural
weak B-blocking activity.

Use of propafenone is restricted mostly.to atrial.arrhythmias.

Propafenone may also.cause bronchospasm due to its B-blocking effects.

It should be avoided.in-patients with asthma.
Propafenone is also an inhibitor of PQegcogotein. )

Both’fwand propafenone should be use-d with caution with potent

similarities to propranolol and possesses

~ inhibitors of CYP2D6.
—
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- Group 2 Antiarrhythmics (Beta Blockers)

« Theirmechanism in arrh -
ythmiasis orimari :
- plockade. SIs primarily cardiac beta adrenoceptor

. (Esmolol) a very sho i
[ ESMOIO rt-a :

SRR o cting beta b.loﬂger for intravenous administration is
. _ ] acute arrhythmias that occur during surgery or |
emergency situations..
.PrOpra.lnolol., metoprolol, and timololare commonly used as:prophylactic
drugs in patients who have had a myocardial infarction.

' The toxicities of beta p_lp;_ke(s are the same in patients with arrhythmias
~ as in patients with-other conditions. AT

@aj@and@fmigdaroné‘) generally classified asigroup3.drugs, _also-have
. group'2-beta-blocking effects.

.- P
- - -

B —-—

(%1 CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

Group 3 Antiarrhythmics (Potassium
Channel Blockers)

\\“' .
« :Dofetilide]and ibutilide hre typical group 3 drugs.
* The hallmark of group 3 drugs is prolongation of the AP duration. This Ap
- prolongation is caused by blockade of potassium channels, chiefly the

- ones are responsible for the repolarization of the AP,

r. is a chiral cOmpourmi;,i\tfms 2 optical isomers). O%ﬂ

effective beta blocker, and 3

~ antiarrhythmicaction. The clinical preparation contains both isomers
omers,

* - They are effectivefor atrial arrhythmias.

E:—b alse Youve orouy 2 SAvug(s e Mecks .

L 3

e R R e K | o
Action potential currents ~ Diaslol¢ o |
- ‘_/
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Group 3 Antiarrhythmics (Potassium
Channel Blockers)

Fﬂms usually classified as a group 3 drug be;aus: it blocks the
- same potassium'channels and markedly prolongs AP duration. HOWever i

- also blocks sodium and calcium channels and beta receptors.

* - Despite its'adverse effect profile, amiodarone is the most commonly
- employed antiarrhythmic and thought to be the Ieast proarrhythmlc of the
class:liand lil-antiarrhythmic drugs.

- — /Amiodarone’s effectivein the treatment-ofisevere refractory
suprave tI'ICli\lar and ventricular tachyarrhythm|as Amiodarone has
beel athainstay-of therapy for the rhythm management of atrial

ﬂbrlllatlon or flutter.

% group 1 ord 2 wd 3 Aty

A
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, Amiodarone;adverse effects include:
- - spulmonary fibrosis
- ‘Neuropathy
— Hepatotoxicity
= Corneal deposits
— rblue-gray skin dis_col&atléu (e @RI
— .hypo- or hyperthyroidism.: - = -

+ However, use-of low:doses; and cIose monitoring reduce toxmty, while
i T —
“retaining clinical efficacy.

;'.‘ Amiodarone is subject to numerous drug interactions, since it is
" metabolized by CYP3A4 and serves as an inhibitor of CYP1A2, CYP2CS,

QYP2D6;and-P-glycoprotein. ﬁfw@/m%
)—-l) hs\-\, d‘(uo-dm:) inkec achorne -
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Group 4 Antlarrhythmlcs (Calcmm Channel
(G A ie ) Blockers)

“ "-ZEEETJJ—JS the protot’ypé.',Dil'tiaze[‘n,is also an effectiverantiarrhythmic
~rarug. C

" These agents are more effectlve agalnst atrial than against ventricular

. ;leedlplne and the other dmydropyrldmes are not useful as
 antiarchythmies:
.7'- 1 e ‘Phase 2 {lca and I

[
omv

. Both Wbstrates and inhibitors | fl\/ //W

|| as substrates and
Of C/Y—ES—AQJ-aS L = Phase()\

|nh|b|tors coprotein. As ¢ sugh,.thﬁlm,e_,g l‘

ire’s t to many dru interacti
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Nonphar

It should be noted that ele
have become very importa

(1) External illatio

(Z)Jmplzinled defibrillators
(3) Implanted pacemaker

ar?%”vw‘fb
e GO B 2R
¢ teelrical é/t,.f\ de

(4) Radiofrequency-ablation of arrhythmogenic

S

r///w .
macologiC Treatment O1
Arrhythmia

ctrical methods of treatme

nt of arrhythmias

nt. These methods include:

foci via a catheter.-
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