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Bradycardia and tachycardia@rugss



CLINICAL PRACTICE GUIDELINE

2018 ACC/AHA/HRS Guideline on
the Evaluation and Management
of Patients With Bradycardia and
Cardiac Conduction Delay



1F-Y:I8 ¥ ¥ Medications That Can Induce/Exacerbate Bradycardia or Conduction Disorders

Antihypertensive Antiarrhythmic Psychoactive Other
B Beta-adrenergic receptor blockers (including B Adenosine B Donepezil ® Apesthetic drugs (propofol)

beta-adrenergic blocking eye drops used for B Amiodaione M  Lithium B (Cannabis
gl.aul?ulma} B Dronedarone ® Opioid analgesics ® Digoxin

" Clonidine B Flecainide ® Phenothiazine antemetics and antipsychotics ® [vabradine

® Methyldopa B Procainamide ® Phenytoin B Muscle relaxants

= Non-dihydropyridine calcium channel blockers B Propafenone ® Selective serotonin reuptake inhibitors (e.g., succinylcholine)

® Reserpine B Quinidine B Tricyclic antidepressants

B Sotalol




Acute Medical Management of Bradycardia Attributable to SND or Atrioventricular Block

Medication Dosage

Comments

Symptomatic sinus bradycardia or atrioventricular block

Atropine 0.5-1 mg IV (may be repeated every 3-5 min to a maximum dose of 3 mg)
(55.3.2.4-20-55.3.2.4-24)

Dopamine 5 to 20 meg/fkg/min IV, starting at 5 meg/kg/min and increasing by 5 mcg/kg/min
every 2 min (55.3.2.4-25)

Dosages of =20 mecg/kg/min may
result in vasoconstriction or
arrhythmias

|soproterenol 20-60 mog IV bolus followed doses of 10-20 meg, or infusion of 1-20 mcg/min
based on heart rate response (55.3.2.4-26—55.3.2.4-32)

Monitor for potential development of
ischemic chest pain

Epinephrine 2-10 meg/min IV or 0.1-0.5 meg/kg/min IV titrated to desired effect (55.3.2.4-17,
55.3.2.4-31, 55.3.2.4-33)

Second- or third-degree atroventricular block assodated with acute inferor MI

Aminophylline 250-mg IV bolus

Calcium channel blocker overdose

10% calcium chloride 1-2 g IV every 10-20 min or an infusionof 0.2-0.4 mL/kg/h(55.3.2.4-34—55 3.2.4-36)

10% caldum gluconate 3-6g IVevery 10-20 min or an infusionat 0.6-1.2 mL/kg/h (55.3.2.4-34-55 3.2 4-36)

Beta-blocker or calcium channel blocker overdose

Glucagon 3-10 mg IV with infusion of 3-5 mg/h (55.3.2.4-37, 55.3.2.4-38)

High dose insulin therapy IV bolus of 1 unit/kg followed by an infusion of 0.5 units/kg/h (55.3.2.4-36, Follow glucose and potassium levels

55.3.2.4-39, 55.3.2.4-40).

Digoxin overdose




Coet

Digoxin overdose

Digaxin antibody
fragment

Dosage is dependent on amount ingested or known digoxin concentration
(55.3.2.4-41-55.3.2.4-48)

B One vial binds approximately
0.5 mg of digoxin

B Administer over at Lleast 30 min

B May be repeated

Post-heart transplant

Aminophylline

6 mgfkg in 100-200 mL of IV fluid over 20-30 min

Theophylline

300 mg IV, followed by oral dose of 5-10 mg/kg/d titrated to effect

B Therapeutic serum levels range
from 10-20 mcg/mL

B Usual posttransplant dosages
average 450 mg+100 mg/d

Spinal cord injury

Aminophylline

& mag/kg in 100-200 mL of IV fluid over 20-30 min (55.3.2.4-7)

Theophylline

Oral dose of 5-10 mg/kg/d titrated to effect (55.3.2.4-6)

Effective dosages often result in serum
levels below the usual effective
range of 10-20 mcg/mL




| Atropine

W Ampocien of 3 mi
DICATRO 20
Avverse 30 g ive
Dosage form .
: S 1 Avposies
Inj: O/5 mg/mL , o enee I OICATRO 05
._, L il

Inj: 10mg/mL @mL) e

Pharmacologic Category

Anticholinergiégent

0.5-1 mg IV (may be repeated ever§-5 min to a maximum dose 8fmg)



% |V doses €.5 mg have been associated with paradoxibeddycardia
% Restrict total dose @.03 to 0.04 mg/kg in patients with ischemic hedrsease
Bradycardia,symptomatic

olV, IM:0.5to 1 mg every3 to 5 minutes] mgq is preferred for severbradyarrhythmiageg,
hypotension/shock, altered mental status, dueget failurg; maximum total dos8:mg

oAtropine is ineffective in heart transplant patients due to lack of vagal innervation and likely not
effective for type Il secondegree orthird degreeatrioventriculanode block



Atropinemay inhibit sweating and possibly lead to heatfated injury or hyperthermia in
patients exposed to warenvironments @xercise

Usewith caution in patientgith

Myocardial ischemia
Heart failure
Tachyarrhythmias

Hypertension



Usewith caution in patients with severe nareowle glaucoma; may precipitate
acute glaucoma

Usewith extreme caution when used to treat side effecéxefylcholinesterase
Inhibition or avoid; may precipitate myasthenicrisis.



Pharmacodynamics and pharmacokine

Onset of action

Increased heart rate:

IM: Withinl5 to 30 minutesnaximuneffect: 45 to 60 minutes
V. Immediate; maximum effe0t7 to 4 minutes

Absorption:

Rapidand well absorbed from all dosagerms

Distribution:

Widely throughout the body; crosses bldwdin barrier



DOPAMINE

INJ: 40mg/mL (GmL)

Dose:
5 to 20 mcg/kg/min 1V, starting a mcg/kg/min and increasing dy mcg/kg/min
every2 min



DOPAMINE

C Endogenous catecholamine

C Dosedependent effects on the cardiovascular system

C Interaction with four different receptors:
x Dopaminergic typd and type2
x Adrenergic alphdl
% Betal

Betal>beta- 2>alpha



Dose Effect

2.5¢ (kg/min vasodilation of the splanchnic, coronary and renal vasculature

315 g&kg/min x Stimulatingsarcolemmabeta-1 receptors ircardiomyocytes
x Increases PCWP
x Significantchronotropicand inotropic effects

more than £g/kg/min potent vasoconstrictiofwia its effect oralpha-1 adrenergic receptors of the vasculature

Doses>20 mcg/kg/minutemay not have a beneficial effect on blood
pressurandmayincreasedherisk of tachyarrhythmias




Hemodynamic effects of dopamine are dose dependent (however, this is relative and there is
overlap of clinical effects betwee@sing ranges):

Low-dose 1 to 5 mcg/kg/minuteyesultsin increasedenalbloodflow andurine output

Intermediatedose 5 to 10 mcg/kg/minute,resultsin increasedrenal blood flow, heart
rate,cardiaccontractility,andcardiacoutput

High-dose >10 mcg/kg/minute alphaadrenergiceffectsbeginto predominateresulting
In vasoconstrictionjncreasedblood pressurejn addition to increasedheartrate, cardiac
contractility,andcardiacoutputdueto betaadrenergica



CONTRAINDICATIONS

x Hypersensitivity to sulfites

x Pheochromocytoma

x Uncorrectedachyarrnythmias
x Ventricular fibrillation



May cause increases in heart rate, increasing the risk of tachycardia and other
tachyarrhythmiagncludingventriculararrnythmias

Correct electrolyte disturbances, especially hypokaleminypomagnesemjarior to use
and throughoutherapy to minimize the risk @frrhythmias

Use with extreme caution in patients taking MAO inhibitgr&long hypertensiomay
result from concurrent use



EPINEPHRINE

Amp:1mg/mL
Amp:0.1mg/ml (10mL)

Dose:
2-10 mcg/min IV 00.1-0.5 mcg/kg/min 1V titrated to desired effect




Endogenousatecholamine
Exhibitsdosedependeneffects

When administeredat lower dosesof up to 0.01 € ¢gkg/min, it primarily actson
beta2 peripheraladrenergiceceptorsherebycausingvasodilation

whenadministeredat an increasedate of >0.2 € gkg/min, its effecton betal and
alpha 1 receptors predominates,resulting in overall positive inotropy and
vasoconstriction



SIDEFFECTS

Tachyarrhythmias
Headache
Anxiety

Cold extremities
Pulmonargdema

Cerebralhaemorrhage



SIDEFFECTS

Tachyarrhythmias
Headache
Anxiety

Cold extremities
Pulmonargdema

Cerebralhaemorrhage
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Isoproterenol ISOPRENALINA

Inj 0.2 mg/mL
Pharmacologi€ategory
Betdl/Beta2 Agonist

Dose:

20-60 mcg IV bolus followed dosesI-20 mcg, or infusion df-20 mcg/min basean heart
rate response

Monitor for potential developmeat ischemichest pain




Use with caution in patientgh:

x Cardiovascular disease (CAD); may increase myocardial oxygen demand resulting in isc
x Diabetes mellitus; may transiently increase blood glucose levels

x Hyperthyroidism; may induce thyroid storm in susceptible individuals



Pharmacodynamics and pharmacokine

x Onset of action: IV: Immediate

x DurationIV:10-15 minutes

x MetabolismVia conjugation in many tissues including hepatipwdnmbnary
x Half-life elimination2.5-5 minutes

x ExcretionUrine (primarily as sulfate conjugates)



Theophylline

Theophyllme—ﬂ! 4
Tab:200 mg =3
- D ~ ...
Elixir Hlﬂlﬂm

Pharmacologic Category

PDEI, Nonselective

Postheart transplant

300 mg 1V, followed by oral dose di-10 mg/kg/d titrated to effect



Renallmpairment

No dosage adjustmenecessary
Hepaticimpairment

Oral:

Dosereduction and frequent monitoring of serum theophylline concentration are
required; risk of severe and potentially fatal toxicity may occur.

Maximundose: 400 mg/day



Theophylline toxicity:

x May occurif reducedheophyllineclearanceoccurs

Theophyllineclearancenay bedecreaseth patientswith

% Acute pulmonaryedema

x Heartfailure

x Fever(OLO2A for CR4 hoursor lessertemperatureslevationgfor longerperiods)
x Hepaticdisease

x Acute hepatitis

x Cirrhosis

x Hypothyroidism

x Sepsisvith multiorganfailure, shock

x Patientdollowing cessatiorof smoking

If a patient developssigns and symptomsof theophylline toxicity (eg, nauseaor persistent,repetitive vomiting), a serum
theophyllinelevel shouldbe measuredmmediatelyandsubsequendoseswithheld



Use with caution in patients with

Cardiac arrhythmias (excludibgadyarrhythmiag use may exacerbate arrhythmias.
Cystic fibrosis; increased theophylline clearance may occur

Hyperthyroidism; increased theophylline clearance may occur

Active peptic ulcer disease; use may exacerbate peptic ulcer

Seizure disorders; use may exacerbate seizure disorder.



Therapeutic levels:

Adults 10 to 20 mcg/mL Toxic concentration: >20 mcg/mL



Pharmacodynamics and pharmacokine

x Absorption: Oral (solution ahid):Rapid andcomplete
x Metabolism: Hepatic videmethylatiofCYP1A2) and hydroxylation (CYPEL and 3A4)

x Half-life eliminationHighlyvariable and dependent upon age, hepatic function, cardiac
function, lung disease, and smokistpry

x Time to peak, serum: Oral (solution and immediate reldase}: hours

x Increased theophylline clearance: Hyperthyroidism; cystic filsrasisng



5 Ampoules of 10 mL

Aminophylline 2

j 1mL
IV Infusion, Slow IV Inj- (Less than

50

| min}

Aminophylline

Amp:250 mg

Secondor thirddegree atrioventriculablock associated with acute inferior Ml
x 250-mg 1V bolus

Posthearttransplant

x 6 mg/kg in 100-200 mL of IV fluid ove20-30 min




Causes of physiologizaihsicasiiaa

Epinephrine, norepinephrine, dopamine, dobutamine, atropine, beta-2 adrenergic receptor agonists (salbutamol),
methy lxanthines, doxorubicin, daunorubicin, beta-blocker withdrawal

Ilicit drugs Amphetamines, cocaine, lysergic acid diethylamide, psilocybin, ecstasy, crack, cocaine

Drugs

Other Caffeine, alcohol




Sinus tachyc

[ Sinus tachycardia J
It
If imneffectwe
Ivabradine Beta-blocker
(ia B) (la C)
If ineffective /Inﬁfﬁ;}cﬂve

Symptomatic
and recurrent sinus
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[ Focal AT J

If ineffective
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Acute therapy

{ Focal AT ]

If ineffective
oF not tolerated

Chronic therapy
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Acute therapy of stable atrial fluttermacrere-entrant atrialtachycérdia




[ Atrial flutter/MRAT ]

Chronicherapy of atrial flutter/macrere-entrant atrial tachycardia

BESC 2019



If Ineffecte
Ly. verapamil bata blockar
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[ AVNRT

Symptomatic and

recurrant

If ineffective

Diltiazem or verapamil
or beta-blocker

or diltiazem
(lla B)

©ESC 2019



CALCIUM CHANNEL BLOCKERS

Antiarrhythmic Agent, Class IV

' Verapamil 40 mgl ﬂ
Non dihydropyridine(nonDHBP el | tERsgmML i

C o s -!'——'ﬁ e
| Diltiazem “_i"";“*“i__— e i S
Tab60-120 mg %ﬁ‘
| Verapamil 4
Tab40-80mg
Tab ER40 mg

Intravenous solutich5 mg/mL



Adverse effects

x AV block

x Bradycardia

x HF exacerbation
x Hypotension

x Constipationdral verapamil)



Drug Interaction

Diltiazem
CYBA4 inhibitors may concentrations

InhibitsxCYBBA4: y cyclosporine and statin (some) concentrations



Drug Interaction

Verapamil

CYBA4 inhibitors may concentrations

Inhibits RYp: ¥ digoxinconcentrations

Inhibits CY3A4: y cyclosporine and statin (some) concentrations

y dofetilide concentrations by competition for renal tubular secretion



Diltlazem

Avoid In patients

x Taking a betablocker
x HFrEF
x Sinus node dysfunction

x Seconedor thirddegree atrioventriculablock unless a functioning pacemaker has been plac



Diltlazem

Indication

x Atrial fibrillation or atrial flutter, ratecontrol

x Nonsustainedentricular tachycardia or ventricular premature beats, symptomatic (alternati
agent) (oftlabel usé

x Supraventricular tachycard{alternative agent)




Diltlazem

Conversion from immediatdease to extendedelease formulations:

Patientsstabilized on a maintenance regimen betw&2@ and 360 mg of immediateelease
tablets may be switched to an extendexlease formulation at the same daily dose
administered id or 2 divided doses depending on formulation



Conduction abnormalities

Diltiazenmmay cause

x firstdegree atrioventriculaKAV)block
x Seconedegree atrioventriculablock
x Completeatrioventriculablock

x Sinus bradycardia

Riskncreases with addition of other agents known to slow cardiac conduction



Mechanism

Related to pharmacologic action and may occur at clidosss

Onset:

Varied, conduction abnormalities may occur at any time dthrargpy

Risk factors:

AConcomitant use of betdockers odigitalis

AOlder adults

AChronic kidnefailure

AUnderlying AV conduction abnormalities are at increased rigladycardia



Cutaneous hypersensitivity reactions

x Maculopapularashisthe mostcommorutaneouadversereactionreported

x Severecutaneousdverse reactions(SCARs)IncludingStevenslohnsorsyndrome
(SJS) toxic epidermal necrolysigTEN),drug rash with eosinophiliaand systemic
symptomsand acute generalized exanthematougustulosi$AGEP) have occurred
rarely

x Hyperpigmentationpften in a photodistributegattern, hasalso beenassociated
withdiltiazem



Mechanism

Nondoserelated, immunologic Delayed hypersensitivity reactions (including
SCARs): Type IV immumediated (cell mediated) hypersensitivity reactions

HyperpigmentatianThe pathogenesis diltiazeminduced hyperpigmentation is
unknown

Maculopapularashes: Usually occur within 10 days after initiadiigazem

SCARs: Onset usually occurs between 1 to 8 weeks of treatment with the implicated
drug althoughsome cases of SJS/TEN may have a more @apset

AGEP: Usually occurs 1 to 2 weeks after initiatiahltedizem
Ingeneral, improvement is observed 1 to 2 weeks after discontinuatitiazdem



Hyperpigmentation: Onset averag®s months after startindiltiazem ranging
from 1.5 months td 2.5 years (Ref). Gradual improvement is observed with
discontinuation dafiltiazem

Risk factorsAHyperpigmentation: Patients with dark skin, especially Black patients
or patients of Asian descent (R&Prior hypersensitivity reactiondiftiazem



ADR

=10%: Cardiovascular: Peripheral edema (5% to 15%; dose-related)
1%6 to 10%&:

Cardiovascular: Bradycardia (3% to 4%), bundle branch block (< 2%), cardiac arrhythmia (1%), cardiac failure (< 2%), complete atrioventricular
block (< 2%), ECG abnormality (< 2%), edema (2% to 3%), extrasystoles (2%), first-degree atrioventricular block (3% to 4%), hypotension
(3% to 4%), lower extremity edema (5% to 8%), palpitations (1% to 2%), second degree atrioventricular block (< 2%), syncope (< 2%),
vasodilation (2% to 3%)



Contraindications

sick sinus syndrome (except in patients with a functioning artificial pacemaker);
secondor thirddegree AV block (except in patients with a functioning artificial

pacemaker); hypotension (syste0 mmHgpacuteMI and pulmonary congestion
Canadian labeling:

Pregnancyuse in women of childbearing potential; concurrent use with IV
dantrolene concurrent use witrabradine severebradycardia



Onset of action: Oral: Immediate release tabhB&xto 60 minutes

Duration: IV: Bolukito 3 hours; Continuous infusion (after discontinu&isny:10
hours

Half-life elimination: Immediate release tabl&to 4.5 hours; Extended release
tablet: 6 to 9 hours

Time to peak, serum: Immediate release taBl&i:4 hours; Extended release
tablet: 11 to 18 hours; Extended release capsdl@to 14 hours



VERAPAMIL

Indication

x Atrial fibrillation or atrial flutter, rate control

x Nonsustainedentricular tachycardia or ventricular premature beats, symptomatic
(alternative agent) (offabel use)

x Supraventricular tachycardia (alternative agent)



Conversion between oral formulations:

Whenswitching from IR to ER formulations, the total daily dose remains the same
unless formulation strength does not allow for equal conversion. At higher doses, some
ER products are recommended to be given twice dalily.



Acute decompensated heéatlure

In patients with left ventricular systolic dysfunction, use of verapamil may result in

acute decompensation and deterioration with development of pulmonary edema
and/or hypotension

Acutecardiac failure associated with verapamil in patients with no prior history of
chronic heart failure have also been reported

Decompensatestate should return to baseline after discontinuation



Mechanism:

Doserelated, related to the pharmacologic action. Exhibits significant negative
Inotropic and vasodilator properties. Patients with left ventricular dysfunction may not
be able to compensate or tolerate these hemodynaffects

Onset:Rapid; typically withid to 5 days of therapyinitiation
Risk factors:

Severeleft ventriculadysfunction

Older patients

Cardiacamyloidosis



Bradyarrhythmias

Verapamil may cause firstsecong or thirddegree atrioventriculafAV) block or
sinus bradycardia

Althouglreversal is possible after discontinuation, some patients continue to have
symptoms

In patients whose symptoms resolve after discontinuation, permanent pacemaker
(PPM) therapy will likely not be necessary; however, cases with recurrent or
unresolved symptoms after discontinuation may warranpRedmment

Mechanism:

Doserelated, related to the pharmacologic action.



Onset: Varied; in one study, bradycardia occurbaninutes after administration with
a peak effect at30 to 60 minutes

Riskfactors
AConcurrent use with other AV neblaicking agentseg, beta-blockers)
ASick sinus syndrome

AUnderlying AV noddysfunction



Hepatic effects

Mild-to-moderateincreased serum transaminases, increased serum alkaline
phosphatase, and increased serum bilirubin have been reported, includimgiteelf
jaundice

Completerecovery is generally expected witlrio 6 weeks of discontinuation and
may resolve with continuation of therapy

Rechallengenay result in rapid recurrence of hepatocellidgury
MechanismmNorddoserelated; immunologic or idiosyncratic

Onset Varied; symptoms such as jaundice, fatigue, or weakness usualB/tocur
weeks after initiation of therapy, although the onset may tse6 months



ADR

= 10%: Nervous system: Headache (IV, oral: 1% to 12%)
1% to 1054

Cardiovascular: Acute myocardial infarction (=1%), angina pectoris (=1%), ankle edema (1%), atrioventricular block (IV, oral: =1%),
atrioventricular dissociation < 1%), bradycardia (IV, oral: =1%), cardiac failure (= 2%), cerebrovascular accident (= 1%), chest pain (= 1%),



BETA BLOCKERS |+

Bisoproldtoncoy
| Tab=2.5,5,10mg

Metoprololtartrate
| Tab=50-100

Metoprololsuccinate
| Tab=23.75,47.5,95mg

Propranolol
| Tab=10-20-40 mg

Carvedilol
| Tab=3.125,6.25,12.5mg
Esmolol
AVial: 10,100 mg
AAMP:250mg/mL (OmL)

o

RxConcor‘@ 5 mg

Bisoprolol fumarate @

Cardioselective beta-blocker

PRESCRIPTION DRUG
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BETA BLOCKERS

Drugs Loading Dose Maintenance Dose

(Ventricular Rate Control)

Esmolol 500 mcg/kg IV over 1 min 500300 mcg/ kg/min continuous IV infusion (administer repeat bglus
doses between each dose increase)

Propranolol: 1 mg IV over 1 min; may repeat 1 mg IV at 2 | (oral): 38160 mg/day in divided doses
min intervals, up to three doses

Metoprolol 2.5'5 mg IV over 2 min; may repeat 2% mg Metoprololtartrate (oral): 29100 mg twice dailyMetoprololsuccinate (oral):
IV every 10 min, up to three doses 508400 mg once daily




ﬁDR

Bradycardia
Increased airways resistance

Exacerbation of peripheral artery disease

Facilitation of hypoglycemia
Hyperkalemia

Sexual dysfunction

Depression

Fatigue

Alteration of serum TG and HDC




Drug Interaction

CYRDG6 inhibitors may concentrations

May y lidocaineconcentrations

Avoid abrupt cessation



DIGOXIN

Tab:0.25mg
Amp: 0.25mg/mL ( ImL) (2mL)
Elixir: 0.05mg/mL(6 6L)

‘ Bike g
e LanoXin m.:?f
st Sty
e o o — paediatric/ gy
T — Geriatric ety
Digoxin Elixir BP :‘W
0.05mg/mi ety

T RRLIOareT T

S DIGOXIN-

GRINDEKS 0,25 mg

L 3 tabletes | tabletid
S ETY Digoxinum

o
SHAFAMAG.COM
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Drug interactions:

Digoxinconcentrations are increased with concomitant:

x Clarithromycinerythromycin

x Amiodaron€greduce digoxin dose b$0%0d50% or reduce dosing frequency)
x Itraconazoleposaconazole

x Cyclosporindgacrolimus

x Verapamil



MONITORING

| Minimizesthe risk of adverse effects and ventricular arrhythmias assoeiitethcreased¢oncentrations.
| Risk of toxicity increases with age and renal impairment.

| Risk of toxicity increases in the presence of hypokaletnfpomagnesemijar hypercalcemia

| Signsof toxicity generally include nausea, vomiting, vision changes.

SCrshould be monitored because the drug is primarily claameally



Amiodarone

Tab200mg
Amp: 50mg/mi @Eml)

200 Mg T"\anvlet's

Armicdarone

PharmacologicCategory
Antiarrhythmic Agent, Class I T
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ADR

AV block

Bradycardia

Bluegray skindiscoloration
Cornealmicrodeposits
Hepatotoxicity
Hyperthyroidism
Hypotension ()V
Hypothyroidism
Peripheral neuropathy
Photosensitivity

Pulmonaryibrosis



Bradycardia/hypotension

Mechanism

x Doserelated; related to pharmacologic action

x Acutehypotension with rapid I&dministration haseen attributed in part tpolysorbate80
Onset:

x Acutehypotension during IV administration: Rapid; generally has an onsef@/mminutes
but may occur up tb2 hours after initiation

Otherhypotensive adverse reactions: Intermediate; generally reportedfinstti months of
therapy, while bradycardia maglevelop overmonths to years



Risk factors:

Acutehypotension:

x Age >65 years with history of myocardial infarction

x Pediatricpatients: Age 8 months; baseline blood pressure below the third percentile for age and height; rapid IV bolus
administration (20 minutes)

x Formulations containingolysorbate80



Hepatotoxicity

Mechanism:
Acute toxicity:ldiosyncratic, immunologic, and formulatigelated (e, polysorbate
80) mechanisms have been proposed

Chronic toxicity:ldiosyncratic; may be related to mitochondrial dysfunction and
free-radical induced injury




Onset:
Acute toxicity following IV administration: Rapid; may occur @4ttnours ofinitiation

Chronic toxicity: Delayed; most cases occur after at least a year of therapy



Risk factors:

Acute toxicity:

AHigh doses

AlV administration

AOlder adults

AFrailty

Chronic toxicity:

ACumulative dose (potential risk factor)



Proarrhythmic effects

Amiodarone may exacerbatearrhythmias also associatedwith newonset ventricular
tachycardiaand polymorphicventriculartachycardiaassociateavith prolongedQT interval
on ECG and torsadesde pointes (TdP). However, relative to other agentsin this class,
amiodaronas associateavith relativelylow ratesof proarrhythmigspecificallyalow rateof
TdP



Pulmonary toxicity

Onset: Acute toxicity: Intermediate; may occur as eadydays to2 weeks
Chronicoxicity: Delayed; pulmonary fibrosis is usually identified after months to yehesaby
Risk factors:

Acutetoxicity:

Cardiothoracic surgery

Exposuréo a high inspiratory fraction of inhaled oxygen (EiO
Pulmonarangiography (Ref

Chronic toxicity:

ADaily and cumulative doses

AChronic kidney disease

AOlder adults (particularly 60 years of age)

APreexisting lung disease/chronic obstructive pulmalisegse



CYRA4 inhibitors may concentrations

InhibitsCYRAA2, CYRC9, CYRD6, and CYBA4: § warfarin and statingome)
concentrations

InhibitsP-gp: ¥ digoxin concentrations



LFT® Baseline and ever§ mo

TFT$1 and thyroidstimulatingormone) Baseline and ever§ mo
Chestradiography o Baseline and annually

ECGO Baseline and at least evefiymo

Ophthalmologievaluationd At baseline if visual impairment or ®mptoms

PFT® Baseline and for unexplained dyspnea, especially if underlying lung disease
and if chest radiography abnormalities are suggested



Adenosine

Inj3mg/ml @ml)eml)dml)
Pharmacologic Category
Antiarrhythmic Agent, Miscellaneous; Diagnostic Agent

Dose

6-mg |V rapid bolus, injected into IV as proximal or as close to the heart as possible
over 192 s, followed by rapid salinélush

If no response ihd2 min,12-mg IV rapid bolus, followed by rapid saline flush
Canrepeat thel2-mg IV dose once



TransienAV block

Chest pain

Flushing

Dyspnea

Sinugpauses

Bronchospas(rare)

AFcan be provoked or can caudecompensatioim the presence gireexcitation

Adverseeffects are usually of very short duration because of ader®&hert halfife of ~10 s



| ADR

= 10%:

Cardiovascular; Cardiac arrhythmia (transient and new arrhythmia after cardioversion; eg, atrial premature contractions, atrial fibrillation,
premature ventricular contractions; 55%), chest pressure (and discomfort; 7% to 40%)

Central nervous system: Headache (2% to 18%), dizziness (= 12%)
Dermatologic: Facial flushing (18% to 44%)

Gastrointestinal: Gastrointestinal distress (13%)

Neuromuscular & skeletal: Neck discomfort (includes throat, jaw; < 1% to 15%)

Respiratory: Dyspnea (12% to 28%)



CONTRAINDICATIONS

x Seconedor thirddegree AV block
x Sick sinus syndrome

x Symptomatic bradycardia(except in patients with a functioning artificial pacemaker)



Drug Iinteraction

Dipyridamoleand carbamazepine accentuate response to adendemenosine
dose by50%



Magnesium sulfate

e g
NDC 0517.2650-25 !
'_M_GNESIUM SULFATE .
PUECTION, USP
50% 105 gfmt)

INJ:10%,20%,50% g, =

Torsadesle pointes (oflabel usé:

Polymorphic ventricular tachycardia (with pulse) associated with QT prolongation
(torsadedde pointe¥.

IV:1 to 2 g (diluted in50 to 100 mL BW) over 15 minutes (rangé: to 60 minutes).
If no response dorsadesde pointes recurs, may repeat dose up to a totad gf in
1 hour; may follow with a continuous IV infusidh5otfo 1 g/hour



' ADR

Cardiovascular: Flushing (IV; dose related), hypotension (IV; rate related), vasodilation (IV; rate related)

Endocrine & metabolic: Hypermagnesemia



lvabradine

Tab:5, 7.5mg

Forpatients with persistently symptomatic inappropriate sinus tachycardia, we
suggest usingabradine(5 mg to7.5 mg twice daily) with or without a beta
adrenergic receptoblocker

lvabradineis labeled by the FDA for use in patients with systolic heart fallure
(ejection fraction




Maximumdose:7.5mg twice daily
Contraindications:

x ADHF

x BP<90/50 mm Hg

% resting HR 60 beats/min

% sinoatrial block

x concomitanuse with strong CYBA4 inhibitors



Monitoring

x AssesHR and rhythm for bradycardi&¥ol 10%) and AF 6%l 8%) after2 weeks

of therapyinitiation or modification and periodically thereafter

x Phosphene@%): transient rings or spots of light in the visual field



LIDOCAINE

Inf 2% (Gml)

Indication:

Ventricular Tachycardia



ADR

Slurredspeech
Diminished consciousness
Seizures

Bradycardia



i -Blocker¢ lidocaineclearance by reduced hepatic blood flow

Rifampiny lidocaineclearance by induction of CYA2



Antiarrhythmic Medications






