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= Increase systolic contractility

(positive inotropic property)
= Decrease AV nodal conduction

(negative chronotropic property)
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® HHEEIS(Bufo melanosticus Schneider)

m hFE-KElE(Bufo gargarizans Cantor)
o AR L ECEERS Y 351 (Bufagins)

* & Digoxin Lanoxin®

® Pharmaceutical preparation
= Deslanoside, Digoxin, Digitoxin, Powdered Digitalis
= Typical doses (adult)
Digoxin: 0.5 mg po or 0.25 mg iv g6h to 1 mg total dose;
and then 0.125 to 0.25 mg daily for maintenance
B Unregulated topical aphrodisiacs
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Digoxin
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Pathophysiology

® Inhibits cardiac Na*/K* ATPase pump
= /intracellular sodium
= calcium excretion
= /N intracellular calcium concentration
» /] Contractility (Positive Inotrope)
® Increases vagal tone
Decreases baroreceptor sensitivity
= I myocardial and AVN conduction
= MAVN refractoriness
= heart rate (Negative Chronotrope)
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Digoxin Effects

Positive Inotropic
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Disease Interactions
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Renal failure decreases digitalis elimination.
Hepatic failure decreases digitoxin elimination.
Hypokalemia

Hypercalcemia

Hypomagnesemia

Hypoxia

COPD

Dehydration

Increased sympathetic nervous system activity
Hypothyroidism may exacerbate digitalis toxicity
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Druq Interactions

Druqg Interactions

Increased Concentration of Arrhythmogenic Drug (1)

Drug Interacting Drug Effect
Digoxin Some antibiotics Eliminating gut flora that metabolize
digoxin

Digoxin Amiodarone Increased digoxin bioavailability,
Quinidine reduced biliary and renal excretion
Verapamil due to P-glycoprotein inhibition
Cyclosporine Digoxin toxicity
Itraconazole
Erythromycin

Quinidine Ketoconazole Increased drug levels

Cisapride Itraconazole

Terfenadine, Erythromycin*

astemizole Clarithromycin

Some calcium channel blockers*
Some HIV protese inhibitors (especially
ritanovir)

21

Increased Concentration of Arrhythmogenic Drug (2)

Drug Interacting Drug Effect
Beta blockers Quinidine (even ultra-low dose) Increased beta blockade
propafenone Fluoxetine Increased beta blockade
Flecainide Some tricyclic antidepressants Increased adverse effects
Dofetilide Verapamil Increased plasma dofetilde
Cimetidine concentration
Trimethoprim
Ketoconazole
Megestrol
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Druqg Interactions

Decreased Concentration of Arrhythmogenic Drug

Drug Interacting Drug Effect
Digoxin Antacids Decreased digoxin effect due to
decreased absorbtion
Rifampin Increased P-glycoprotein activity
Quinidine, Rifampin, barbiturates Induced drug metabolism
mexiletine
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® Early signs are non-specific: malaise and nausea

B As toxicity increases, interference with cardiac
function predominates.

B Acute versus Chronic intoxication
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® Vital signs ® Neurological

® Bradycardia ® Headache

B Tachycardia = Weakness

B Hypotension ¥ Drowsiness
® HEENT ® Hallucinations

® Blurred vision B Confusion/delirium

E Amblyopia
B Colored visual halo
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® Fluids and electrolytes
® Hyperkalemia (acute overdose)
® Hypokalemia (chronic toxic or diuretics use)
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Hyperkalemia (in acute overdose): an indication
for digoxin-specific antibodies

Hypokalemia: predispose to cardiac toxicity

Hypercalcemia and hypomagnesemia:
predispose to dysrhythmia

® Renal insufficiency: impair digoxin clearance
B Hepatic dysfunction increases digoxin levels
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= Cardiovascular

Bradycardia

Atrioventricular block

Paroxysmal atrial tachycardia with block
Intraventricular conduction delay
Ventricular dysrhythmias

Congestive heart failure
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Toxic causes of nausea, hypotension, and
bradycardia:

B R-&cardiotoxic plants, B-receptor or calcium
blockers, and type 1 anti-dysrhythmic agents.

Nontoxic causes:

B AGE, small bowel obstruction, myocardial ischemia,
hyperkalemia or other electrolyte abnormalities
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B Serum digoxin levels
B Digoxin therapeutic range 0.5 to 2 ng/mL
B Digitoxin therapeutic range 18 to 22 ng/mL

® Hypokalemia can precipitate toxicity at therapeutic
range of digoxin or digitoxin
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IEHESHETEER
0~0.99 0.14
1.0~ 1.99 0.35
2.0~2.99 5.18
>3.0 7.55
>4.0 11.73
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= Redistributions: 6/]\i DL A 155 B Bh
= {fiFdigoxin immune Fab antibodies) &%
® Digoxin-like immunoreactive substance (DLIS)
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B ECG

® Nearly every possible dysrhythmia
® Exception: sinus tachycardia; atrial flutter; PSVT
B Prolonged PR ; shortened QTc;
sagging ST depression (scooped out)
B Characteristic
® Sinus bradycardia
® Atrial or junctional tachycardia with High grade AVB
B AV block (AF with fixed RR intervals or complete AVB)
® Bidirectional VT
® PAT with 2:1 block
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0Odd shaped ST-depression.
T-wave flat, negative or biphasic
Short QT interval

Increased U-wave amplitude
Prolonged PR-interval
Brady-arrhythmias:

= Sinus bradycardia

= AV block. Including complete AV block and Wenckebach.
®  Tachy-arrhythmias:

= Junctional tachycardia

= Atrial tachycardia

= Ventricular ectopia, bigeminy, monomorphic ventricular tachycardia,
bidirectional ventricular tachycardia

Digitalis Effect

AF with Fixed RR Intervals
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AT with 2:1 AV Block

Bidirectional VT

When to suspect Digoxin toxicity ?
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ity LA FE Y bradycardia

Nonspecific Gl or neurologic complaints
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= SRV HAEH

= ABC
= [R5

= Emesis: FA 0 R 5%

= Gastric lavage: not recommended

*or pre-treat with atropine

= Activated charcoal

B Antidote: Fab (Digoxin specific polyclonal
antibody fragments)

" STRAEREA
= EREARH RN B
B e RS Digoxin immune Fab
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¢ According to ACLS

* Atropine + TCP

* Phenytoin: A JJIZEAV node{#Z » digoxin iKY
ventricular dysrhythmiaffy & 75 |

* MgSo,

* Electrocardioversion: 535 Ve » s —Id
— 10~25)
— Vasopressor

¢ Contraindication: Class IA
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. Digitalis
— Burinex

— Glucose / Insulin
— Bicarbonate o e
. . . . Ca” binding Inotropy
— Potassium-binding resin
— Calcium chloride / Calcium gluconate

— HREFNE?

® B iz * Antidotes?

® Indications of Digoxin Immune Fab Antibodies

= CV instability: hemodynamic instability and life-
threatening arrhythmias ascribed to digitalis
toxicity

= Rapid progression of toxicity (CV or GI)

= Serum K* = 5.5 mEq/L in acute overdose

= Plasma digoxin > 10ng/mL

= Ingestion of > 10mg in adults or > 4mg in children

= Cardiac arrest of short duration

= Survival rate 50%
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Digoxin-specific Fab antibody fragment

® Digibind: GlaxoSmithKline
B DigiFab: Savage Laboratories

B Aa r®HE ;;ﬁ&;}%;m;;jpﬁ :
= ¥ /A % 510 vial
= {4 4 %) E Number of vials of Fab = serum
digoxin level (ng/mL) x patient's weight (kg) / 100

" Digibind: {4 F-$DigoxinfIgG 5y e 1Ak
" (] Fabfz il digoxinR i & iR B |
» fPigass&nydigoxin_E71-10~20£E (inactive)
= Free digoxin (active) T [FEZE
» FIHAG4S & 121 Digoxin H B fEERs: -
EEPNE R ENEE - AT RIEER
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® Discharge Criteria and Instructions
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