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Cardiac Arrhythmias in the Intensive Care Units

Gi-Byoung Nam, MD

Heart Institute, Asan Medical Center, Department of Internal Medicine, University of Ulsan College of Medicine, Seoul, Korea

Background: Cardiac arrhythmias in critically ill patients often cause severe hemodynamic impairment or medical complications, pre-
cipitating rapid deterioration of patients’ conditions. This manuscript describes common or fatal cardiac arrhythmias occurring in patients

hospitalized at intensive care units.

Results: Differential diagnosis of wide QRS tachycardias includes ventricular tachycardias (VTs), supraventricular tachycardias with aber-
rant conduction and noise artifacts. Idiopathic VTs in patients with structurally normal hearts are responsive to antiarrhythmic agents
and are cured by catheter ablation. Ventricular tachycardias in structural heart diseases require amiodarone for acute suppression and
implantable defibrillator for longterm management. Polymorphic VTs or Torsades de Pointes are effectively suppressed by intravenous
infusion of magnesium. Discontinuation of offending agents and, in some refractory cases, installation of temporary pacing is neces-
sary. Atrial fibrillation (AF) is the most commonly observed tachyarrhythmias in intensive care settings. When combined with sepsis or
congestive heart failure, AF with rapid ventricular response induces hypotension and sympathetic stimulation, which again aggravates
rapid ventricular responses. This viscious cycle continues until adequate rate control measures are initiated. Intravenous amiodarone and
anticoagulation are important initial management. In rare cases, electrical noises mimic ventricular tachycardias. Noises are distinguished
from true VTs by identification of sharp QRS notches and stable hemodynamics during the events.

Conclusion: Proper interpretation of monitoring or standard ECG is crucial for differential diagnosis of cardiac arrhythmias occurring in
intensive care units. Management should be tailored based upon arrhythmia characteristics and individual medical conditions.
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Figure 1. Prevalence of cardiac arrhythmias in the intensive
care units. Cardiac arrhythmias observed in patients admitted at
intensive care units of Asan Medical Center are shown. Numbers
in the parentheses denote the number of arrhythmias that occurred
during the period between 2012.7.1 to 2012.9.30. Abbreviations are
as follows. AF: atrial fibrillation, AFL,; atrial flutter, PSVT: paroxysmal
supraventricular tachycardia, NSVT: nonsustained ventricular
tachycardia, mVT: monomorphic ventricular tachycardia, pVT:
polymorphic ventricular tachycardia, VF: ventricular fibrillation,
C-AVB: complete atrioventricular block, 2-AVB: second degree
atrioventricular block.
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Figure 2. Monomorphic ventricular tachycardia in a patient with structurally normal heart. A 12 year-old girl was
admitted at the cardiac intensive care unit for the evaluation of recurrent palpitation and syncope. A 12-lead ECG
taken during palpitation revealed a wide QRS tachycardia with right bundle branch block and left axis deviation. Small
indentations (arrows) in the limb lead Il suggest ventriculoatrial dissociation, a marker of ventricular tachycardia. The
absence of structural heart disease and ECG morphologic characteristics (right bundle branch block and left axis) of
VT confirmed the diagnosis of idiopathic fascicular tachycardia. Tachycardia was terminated by intravenous infusion

of verapamil.
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Figure 3. Polymorphic ventricular tachycardia with QT prolongation in a patient hospitalized for subarachnoid
hemorrhage. A 57 year-old female patient was referred for the management of subarachnoid hemorrhage. A marked
prolongation of QT interval and polymorphic ventricular tachycardia is noted. Tachycardia was initiated after a pause
following premature ventricular beat (star) in a short-long-short sequence of activation. A giant T wave precedes
ventricular tachycardia (arrow). Tachycardia was completely suppressed by intravenous infusion of magnesium
(2.0 gram). Quinolone antibiotics and quetiapine were discontinued because of the potential for prolongation of QT

intervals.
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Table 1. Loading and maintenance doses of the common antiarrhythmic drugs

Loading dose

Onset of action Maintenance dose

Diltiazem 0.25 mg/kg IV over 2 min

Verapamil 0.075-0.15 mg/kg IV over 2 min
Esmolol 0.5 mg/kg over 1 min

Propranolol 0.15 mg/kg IV

Digoxin 0.25mg IV each 2 h, up to 1.5 mg
Lidocaine” 1-2 mg/Kg over 2 min (half dose 30 min

later if not responsive)

5-7 mg/kg over 30-60 min, then 1.2-1.8
g per day continuous IV or in divided oral
doses until 10 g total, then 200-400 mg
per day maintenance

Amiodarone’

5 min 5-15 mg/hour

5 min no data

5 min 0.05-0.2 mg/kg/min

5 min no data

2 hour 0.125-0.25 mg daily
1-4 mg/min

hours

"Lidocaine is effective for the control of ventricular tachyarrhythmias in patients with ischemic heart diseases. It may cause decreased myocardial
contractility or hypotension. However, the hemodynamic deterioration is relatively rare unless the patient suffers from severe congestive heart

failure. Side effects include dizziness, sensory change, seizure, and coma.

"Oral amiodarone rarely causes hemodynamic changes, while intravenous amiodarone often induces peripheral vasodilation, hypotension, or
bradycardia. Recommended initial loading dose is 150 mg over 10 min followed by infusion of 0.5-1.0 mg/min. The speed of infusion of the
initial loading (150 mg) may be reduced (for example, 150 mg over 1-4 hours) in patients with hypotension or congestive heart failure.
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Figure 4. A narrow QRS tachycardia in a 78 year-old male patient with biliary sepsis. Tachycardia was irregularly
irregular with a heart rate of about 260 beats per minutes. Blood pressure decreased from 100 to 70mmHg due
to the rapid heart rate. After infusion of intravenous diltiazem, heart rate was decreased to 160 beats per minutes,
but blood pressure remained low at 70-80mmHg. Change to intravenous amiodarone (150mg over 2 hours, then
continuous infusion at a rate of 0.5mg/min) further decreased heart rate to 130 beats per minutes with blood

pressure increased to 90mmHg.
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Figure 5. Monomorphic ventricular tachycardia in a patient with structurally normal heart. A 12 year-old girl was admitted at the cardiac
intensive care unit for the evaluation of recurrent palpitation and syncope. A 12-lead ECG taken during palpitation revealed a wide QRS
tachycardia with right bundle branch block and left axis deviation. Small indentations (arrows) in the limb lead Ill suggest ventriculoatrial
dissociation, a marker of ventricular tachycardia. The absence of structural heart disease and ECG morphologic characteristics (right bundle
branch block and left axis) of VT confirmed the diagnosis of idiopathic fascicular tachycardia. Tachycardia was terminated by intravenous

infusion of verapamil.
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Figure 6. Differential diagnosis of atrioventricular dissociation. The rhythm strips show two different causes of atrioventricular (AV)

dissociation. In the upper tracing (A), the cause of AV dissociation is slowed sinus rate (stars) with escape junctional rhythm, while the
cause of dissociation in the bottom tracing (B) is complete AV block. Syncope or sudden cardiac deaths are rare in sinus bradycardia and
junctional rhythm, whereas the risk is high in patients with bradycardia due to complete AV block. Temporary and/or permanent pacemaker

is necessary in the latter condition.
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