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RECOMMENDATIONS FOR THE MANAGEMENT

OF ATRIAL FIBRILLATION IN THE

EMERGENCY DEPARTMENT

Class I

1) In stable patients with a duration of atrial fibrillation
(AF) greater than 48 h or of uncertain duration in
whom a decision has been made to attempt
cardioversion, optimize rate control and anticoagulate
to an international normalized ratio (INR) of 2.0 to
3.0 for three weeks before cardioversion (level of
evidence C).

2) In patients with a duration of AF greater than 48 h or of
uncertain duration who are highly symptomatic after
efforts to achieve adequate rate control, transesophageal
echocardiography (TEE) to exclude atrial thrombus can
be considered before cardioversion (level of evidence B).

3)Select a strategy of rate control or rhythm control based
on symptoms and clinical variables (see text; level of
evidence B).

4)When a decision is made to cardiovert patients with an
AF duration of less than 48 h, synchronized electrical
cardioversion or pharmacological cardioversion may be
used. See Talajic and Roy, pages 19B-25B (level of
evidence C).

5)When electrical cardioversion is chosen, use biphasic
waveform when available to increase success and reduce
cardioversion energy (level of evidence B).

6)After acute conversion of an episode of AF or atrial
flutter, long-term antithrombotic therapy should be
prescribed based on thromboembolic risk and bleeding
risk from antithrombotic therapy. See Connolly and
Gillis, pages 71B-73B (level of evidence A).
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Atrial fibrillation (AF) is the most common arrhythmia managed by

emergency physicians and there is increasing evidence that selected

patients with acute AF can be safely managed in the emergency depart-

ment without the need for hospital admission. The principles of man-

agement are identification and treatment of precipitating or underlying

causes, hemodynamic stabilization/rate control, reduction of throm-

boembolism risk and the conversion/maintenance of sinus rhythm.

A strategy of rate or rhythm control should be chosen based on the

patient’s clinical status, the duration of AF, the experience of the

treating physician and the status of anticoagulation.

Before either electric or pharmacological cardioversion, anticoagula-

tion should be considered. Most patients should be given heparin or

low molecular weight heparin while preparing for cardioversion. All

patients should be considered for long-term anticoagulation based on

their thromboembolic risk and bleeding risk from antithrombotic

therapy. Following restoration of sinus rhythm, a decision regarding

the use of antiarrhyhmic drugs should be made based on the estimated

frequency of recurrence and degree of symptoms.

In the setting of acute myocardial infarction, beta-blockers should be

administered whenever possible. If beta-blockers are contraindicated,

the rate can be slowed with digoxin or amiodarone. Cardioversion

should be performed if the patient is hemodynamically unstable. Class IC

antiarrhythmic drugs should not be administered in this setting.
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Le traitement de la fibrillation auriculaire au
service d’urgence et après un infarctus aigu du
myocarde

La fibrillation auriculaire (FA) est le trouble du rythme le plus fréquent,

traité par les urgentologues, et, selon des données de plus en plus

nombreuses, il est possible de traiter en toute sécurité des épisodes aigus de

FA au service d’urgence, sans recourir à l’hospitalisation, chez certains

patients. Le traitement repose sur quatre grands principes : la recherche et le

traitement des causes déclenchantes ou des causes sous-jacentes, la

stabilisation hémodynamique et la maîtrise de la fréquence cardiaque, la

diminution du risque de thrombo-embolie, ainsi que le rétablissement et le

maintien du rythme sinusal. 

Il faudrait choisir une stratégie de traitement entre la maîtrise de la

fréquence cardiaque et la maîtrise du rythme cardiaque selon l’état clinique

du patient, la durée de la FA, l’expérience du médecin traitant et le degré

d’anticoagulation. 

Il faudrait envisager un traitement anticoagulant avant de procéder à la

cardioversion électrique ou médicamenteuse. On devrait administrer à la

plupart des patients soit de l’héparine ordinaire, soit de l’héparine de faible

masse moléculaire pendant la préparation à la cardioversion.

L’anticoagulothérapie devrait être envisagée à long terme chez tous les

patients, compte tenu du risque de thrombo-embolie et du risque de

saignement associé au traitement antithrombotique. Une fois que le rythme

sinusal a été rétabli, il faudrait prendre une décision quant à l’emploi

d’antiarythmiques, selon la fréquence prévue des récidives et l’intensité des

symptômes. 

Dans les cas d’infarctus aigu du myocarde, il faudrait administrer des bêta-

bloquants chaque fois que c’est possible. Si les bêta-bloquants sont contre-

indiqués, on peut ralentir la fréquence cardiaque par la digoxine ou

l’amiodarone. La cardioversion est souhaitable chez les patients se trouvant

dans un état instable sur le plan hémodynamique. Enfin, les antiarythmiques

de classe IC ne devraient pas être prescrits dans le présent contexte.
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7) In patients with AF and pre-excitation, perform urgent
cardioversion if the patient is hemodynamically unstable.
If stable, consider using class I (eg, procainamide) or
class III (eg, ibutilide) antiarrhythmic agents (level of
evidence C).

8)Hospital admission can be limited to highly
symptomatic patients, those with structural heart
disease, those who have had an embolic event or those
at high risk for thromboembolism, and those with
failure of rate control in the emergency department
(ED) (level of evidence C).

Class IIa

1) Anticoagulation therapy with either unfractionated
heparin (UFH) or low-molecular-weight heparin
(LMWH) should be considered for most patients
presenting to the ED with AF. Exceptions include those
already on warfarin with an INR greater than 2.0, or
those in whom the short-term risk of bleeding on
anticoagulation therapy is thought to exceed the risk of
thromboembolism (level of evidence C).

2)After conversion to sinus rhythm has been achieved,
decide whether antiarrhythmic drug therapy is
indicated based on the estimated probability of
recurrence and the symptoms during AF (level of
evidence C).

Class III

1)Do not administer digoxin, calcium channel blocking
agents or beta-blocking agents alone to patients with
pre-excitation during AF (level of evidence B).

2)Do not administer adenosine to attempt rate control or
cardioversion during AF (level of evidence B).

RECOMMENDATIONS FOR THE MANAGEMENT

OF PATIENTS WITH AF AND ACUTE

MYOCARDIAL INFARCTION

Class I

1)Use electrical cardioversion for patients requiring
urgent restoration of sinus rhythm for hemodynamic
reasons (level of evidence C).

2)Administer beta-blockers to slow a rapid ventricular
response in patients without contraindication to beta-
blockers. Diltiazem may be used as an alternative.
These agents may be given orally or intravenously,
depending on the urgency (level of evidence C).

3)Administer intravenous digitalis or amiodarone to
slow a rapid ventricular response in patients with
impaired left ventricular (LV) function (level of
evidence C).

4)Administer heparin for patients with AF and acute
myocardial infarction (MI), unless contraindicated
(level of evidence C).

Class III

1)Do not administer class IC antiarrhythmic drugs in
patients with AF in the setting of acute MI (level of
evidence C).

INTRODUCTION
AF accounts for approximately one-third of hospital admis-
sions for cardiac arrhythmias, and is the most common
arrhythmia managed by emergency physicians (1). The inci-
dence of AF is steadily increasing, likely owing mainly to the
increasing age of the population (2). There is increasing evi-
dence that selected patients with acute AF can be safely man-
aged in the ED without the need for hospital admission (3,4).

There exists a wide range of management practices regarding
patients with AF, which highlights the need for evidence-based
consensus guidelines for the management of these patients (5).

CLASSIFICATION OF AF
There is no universal consensus on the classification of AF, but
a clinically useful and widely used classification exists in the
American College of Cardiology/American Heart Association/
European Society of Cardiology practice guidelines for the
management of AF (6). In this classification, paroxysmal AF is
self-terminating, and persistent AF requires treatment for ter-
mination. In permanent AF, sinus rhythm cannot be main-
tained after cardioversion of AF or a decision has been made to
leave the patient in AF.

The term ‘lone AF’ refers to AF in the absence of demon-
strable underlying cardiovascular disease (eg, coronary artery
disease, valvular disease, heart failure and cardiomyopathy) or
a history of hypertension. Physicians frequently overlook
hypertension as a cause of AF, and patients should not be
labelled as having ‘lone AF’ in the presence of a history of
hypertension. ‘Lone AF’ occurs in 3% to 35% of AF cases,
depending on the population studied (7).

AF occurring in the setting of Wolff-Parkinson-White
(WPW) syndrome deserves special mention because rapid atrio-
ventricular conduction through the accessory pathway may pre-
cipitate ventricular fibrillation (VF). In these patients, drugs
that block atrioventricular conduction (digoxin, beta-blockers
and nondihydropyridine calcium channel blockers) are relatively
contraindicated because they do not slow conduction through
the accessory pathway and, therefore, may precipitate VF.

MANAGEMENT PRINCIPLES IN PATIENTS WHO

PRESENT TO THE ED WITH AF
The principles of management are identification and treat-
ment of precipitating or underlying causes, hemodynamic sta-
bilization/rate control, reduction of thromboembolism risk,
and conversion/maintenance of sinus rhythm.

In all patients presenting to the ED with acute AF, consid-
eration should be given to the establishment of an intravenous
line, continuous electrocardiographic monitoring and supple-
mental oxygen if needed. Most patients should have their
hemoglobin, electrolytes and creatinine checked, with addi-
tional tests as indicated by special circumstances.

Identification and treatment of precipitating or underlying
causes
AF may be related to acute temporary causes such as alcohol
use (‘holiday heart syndrome’), surgery, electrocution, MI,
myocarditis, pericarditis, pulmonary embolism or other pul-
monary diseases, and hyperthyroidism and other metabolic dis-
orders (1). Successful treatment of these underlying conditions
may result in the resolution of the AF.

Other supraventricular tachycardias or WPW syndrome
may be associated with AF, and treatment of these dysrhythmias
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may reduce the frequency of AF recurrence. AF is a common
postoperative complication of both cardiac and noncardiac
surgery.

The initial evaluation of AF should include characteriza-
tion of the arrhythmia as paroxysmal or persistent if possible,
determining the cause and defining associated cardiac and
extracardiac factors.

Hemodynamic stabilization/rate control
The heart rate is generally considered controlled when it is
between 60 beats/min and 80 beats/min at rest (6), but rates of
up to 100 beats/min are usually well tolerated. Overly aggres-
sive rate control can risk causing symptomatic bradycardia.
Adenosine is only briefly effective for rate control in AF, owing
to its very short duration of action of only a few seconds. It
does not cardiovert the patient and is associated with a signifi-
cant risk of causing serious ventricular arrhythmias in WPW
syndrome patients with AF.

Drugs used for rate control include beta-blockers (eg, meto-
prolol, esmolol), calcium channel blockers (eg, diltiazem, ver-
apamil), digoxin and amiodarone. The selection of a
beta-blocker or calcium channel blocker should be based on
the patient’s clinical condition and the physician’s experience.
Beta-blockers are preferable for acute MI, ischemic heart dis-
ease and ‘holiday heart syndrome’, but contraindicated for
asthma. Beta-blockers and calcium channel blockers are both
relatively contraindicated for WPW syndrome and decompen-
sated heart failure. Beta-blockers may be very effective for rate
control in compensated heart failure, although clinical trials
verifying this have not been performed.

Digoxin is often inappropriately used as a first-line agent for
rate control despite the fact that it has some important limita-
tions (8). These limitations include the fact that it has little or
no effect in terminating AF, and that it may promote AF by
shortening the atrial refractory period (9). Peak systemic levels
are not achieved for up to 6 h, and there is a delay of the effect
on heart rate reduction of at least 1 h in most patients (10-14).
Because the effect of digoxin is predominantly mediated by
enhanced vagal tone, it is less effective for rate control in
patients with high sympathetic tone. However, digoxin may be
a useful adjunctive agent when used in conjunction with beta-
blockers or nondihydropyridine calcium channel blockers,
allowing lower doses of these drugs to be used (eg, in patients
with LV systolic dysfunction).

Reduction of thromboembolism risk
Most patients presenting to the ED with AF should be consid-
ered for anticoagulation therapy with either UFH or LMWH.
Exceptions include those patients already on warfarin with a
therapeutic INR greater than 2.0, or those in whom the short-
term bleeding risk from anticoagulation is believed to exceed
the risk of thromboembolism. Anticoagulation therapy should
be used regardless of the method (chemical or electrical) used
to restore sinus rhythm (6).

An AF duration of 48 h is considered the point beyond
which the thromboembolic risk of acute conversion is con-
sidered significant. These patients require a minimum of
three weeks of anticoagulation therapy with warfarin to an
INR of greater than 2.0 before attempted cardioversion; for
three weeks before anticoagulation therapy, antiarrhythmic
drugs (eg, amiodarone, sotalol and propafenone) should be
avoided. An alternative strategy is the use of TEE to guide

cardioversion (15-20). The absence of atrial thrombus at
the time of TEE does not remove the need for subsequent
anticoagulation.

Following cardioversion, most patients should be consid-
ered for warfarin anticoagulation therapy (to a goal INR of 2.0 to
3.0) for a minimum of one month, and possibly indefinitely.
The decision regarding the duration of anticoagulation should
take into account patient preference, the risk of AF recur-
rence, the risk of thromboembolism and the risk of bleeding
from anticoagulation therapy.

Following acute cardioversion, the decision to anti-
coagulate with UFH or LMWH before attainment of a thera-
peutic INR with warfarin is controversial. Warfarin, when used
alone, may theoretically increase the risk of thromboembolism
in the first few days following initiation because it antagonizes
protein C. In most patients, however, the risks and inconven-
ience of UFH or LMWH therapy for an average of two to seven
days (the general time needed to attain a therapeutic INR)
outweigh their benefits, except in patients with a very high risk
of thromboembolism.

Conversion/maintenance of sinus rhythm
In hemodynamically unstable patients (eg, acute coronary syn-
dromes, hypotension or pulmonary edema), consideration
should be given to acute electrical cardioversion; however, AF
seldom causes significant hemodynamic compromise in the
absence of significant underlying cardiac disease, and electrical
cardioversion in these patients will usually only be of modest
benefit unless the ventricular rate is particularly fast (greater
than 140 beats/min) (6). Additionally, cardioversion may be
unsuccessful (or only briefly successful) unless the underlying
cardiovascular problem is successfully treated. Patients with
severe underlying cardiovascular disease often have permanent
AF, with rapid rates during acute decompensation.

Although the results of two recent large clinical trials
(21,22) suggest that many patients with persistent AF are best
treated with a strategy of rate control rather than rhythm con-
trol, the optimal initial strategy for patients presenting to the
ED with acute-onset or recent-onset AF is controversial and
has not been subjected to rigorous clinical trials.

Spontaneous conversion of AF to sinus rhythm within 24 h
is common, occurring in up to two-thirds of patients (23-25).
The decision regarding the timing and method (chemical or
electrical) of cardioversion depends on a number of factors,
including patient and physician preference, expertise and
available facilities.

Chemical cardioversion is simpler but less efficacious than
electrical cardioversion, being successful in approximately
50% to 80% of patients presenting to the ED with recent-onset
AF. Electrical cardioversion is effective in approximately 80%
to 90% of similar patients (26-28), but requires intravenous
sedation. Patients in whom chemical cardioversion is unsuc-
cessful can be considered for electrical cardioversion.

Options for oral chemical cardioversion include propafenone,
flecainide and amiodarone. Oral amiodarone is less effective
for early cardioversion, but may result in cardioversion at a
later time. Sotalol has not been shown to be more effective
than placebo in effecting cardioversion, but has been shown to
maintain sinus rhythm (2). Intravenous options include pro-
cainamide, ibutilide and amiodarone.

All patients undergoing electrical or chemical cardio-
version require continuous electrocardiographic monitoring
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and temporary pacing capability. Standard drugs used for car-
diac resuscitation need to be readily available.

The decision to initiate maintenance antiarrhythmic
therapy following conversion to sinus rhythm should involve
consideration of the likelihood of recurrence of AF and the
risks of antiarrhythmic drug therapy. Outpatient (rather than
inpatient) initiation of antiarrhythmic drug therapy is con-
troversial but may be considered for patients who are asymp-
tomatic, have a normal QT interval and have no significant
underlying structural or ischemic cardiovascular diseases
(3,4,29-31). Amiodarone, however, appears to be safer than
other antiarrhythmic agents and may be considered for out-
patient initiation in patients with structural heart disease,
including LV dysfunction (see Talajic and Roy, pages 19B-25B,
Drugs for Termination and Maintenance of Sinus Rhythm).
Hemodynamically stable patients with WPW syndrome and
AF of a duration less than 48 h are best managed with class I
(eg, procainamide) or class III (eg, ibutilide) agents.

ELECTRICAL CARDIOVERSION
The efficacy of cardioversion depends on the nature of the
underlying heart disease and the current density delivered to
the atria. Large paddles result in lower impedance than
smaller ones, but when the paddles are too large, the current
density through the cardiac tissue is insufficient to cause cardio-
version, whereas smaller paddles may produce too much cur-
rent density and cause injury. A paddle or gel-electrode
diameter of 8 cm to 12 cm is generally recommended (6). If
paddles are used, then firm-chest-wall pressure will maximize
the delivered current and minimize the potential for a cuta-
neous electrical burn.

Synchronization of the electrical discharge with the intrinsic
cardiac rhythm is necessary to ensure that the vulnerable phase
of the cardiac cycle (80 ms before to 30 ms after the apex of the
T wave) is avoided, thus reducing the risk of precipitating ven-
tricular tachycardia or VF. Because all currently available
external cardioverter/defibrillators revert to the unsynchro-
nized mode after each shock, they need to be changed back to
synchronized mode before delivery of the next shock.

The optimum electrode positioning is controversial, but the
evidence suggests that the anterior-posterior position is more
effective for cardioversion, despite the fact that the impedance
is greater with this approach because of the greater distance
between the electrodes (6,32-34).

When the resting heart rate is relatively slow (less than
60 beats/min), atropine can be given before cardioversion to
reduce the risk of postprocedural bradycardia; however, there
are no published data to support this practice.

In patients scheduled for elective outpatient electrical cardio-
version, frequent INR monitoring to ensure that the INR is
consistently in the therapeutic range (2.0 to 3.0) will reduce
the risk of thromboembolism.

Biphasic cardioverters/defibrillators have been shown to be
more efficacious than monophasic devices (35-37). Because
biphasic devices require delivery of a much lower energy for
cardioversion, the potential for cutaneous and cardiac injury is
reduced with these devices. As a general rule, biphasic devices
require delivery of approximately one-half the energy of
monophasic devices to effect cardioversion.

There is a general tendency for physicians to underdose the
delivered energy when attempting to cardiovert patients. This
can result in higher cumulative doses (if multiple attempts are

required), longer sedation times and more ‘unsuccessful’
cardioversions. The literature suggests that the most appropriate
initial dose is 100 joules biphasic (or 200 joules monophasic).
Higher initial doses should be considered if a higher dose was
required on a previous successful attempt. Lower initial doses
should be considered for frail, low body weight, elderly and
postoperative patients.

CRITERIA FOR HOSPITAL ADMISSION
Hospital admission can be limited to highly symptomatic
patients, those with structural heart disease, those who have
had an embolic event or are at high risk for thromboembolism,
and those with failure of rate control in the ED (3,4,30,31).

Inpatient electrocardiographic monitoring may also be
required for high-risk patients (eg, advanced age and renal
failure) who, following cardioversion, are started on oral
antiarrhythmic therapy with high proarrhythmia potential
(eg, sotalol).

Patients with noncardiac causes of AF (eg, pneumonia)
may require admission for investigation and treatment of the
underlying condition.

PATIENTS WITH AF AND ACUTE MI
The incidence of AF with acute MI in the modern era has
been reported to be between 10.4% and 22% (38-40). Older
age, higher Killip class, ventricular dysfunction and extent of
ischemic burden are generally acknowledged as the major risk
factors for AF (39,41-46). AF is associated with increased mor-
tality (39) and a higher stroke rate (40).

Measures directed at reducing infarct size, ischemia and pre-
serving LV function according to current standards would be
expected to reduce the incidence of AF, as was demonstrated
by angiotensin-converting enzyme inhibition (38). With a
paucity of controlled trials evaluating therapy for AF in the
setting of acute MI, current therapy is largely guided by con-
sensus and therapeutic strategies recommended for AF in the
general context (41).

There is no proven benefit of a rhythm-control strategy
over a rate-control strategy; such decisions must be individual-
ized. Rate control with beta-blockers is preferable when feasible
because of the general benefits of beta-blockers in ischemic
syndromes, but calcium channel blockers and digitalis are also
acceptable. Intravenous and oral amiodarone are useful for rate
control, especially when other rate control agents are relatively
or absolutely contraindicated, such as with bronchospasm or
heart failure. Intravenous and oral amiodarone are also useful
for rhythm control (46,47).

Electrical cardioversion is the treatment of choice when
acute restoration of sinus rhythm is desirable for hemo-
dynamic improvement. Ibutilide has shown efficacy in acute
restoration of sinus rhythm with atrial flutter and, to a lesser
extent, with AF (48-50). Its use in acute MI has not been
specifically and extensively evaluated but it is safe and effec-
tive in AF of relatively recent onset in critical care settings and
after cardiac surgery. Serious adverse effects have been reported
in patients with congestive heart failure (51). In the future, it
is possible that ibutilide will have a greater role in the conver-
sion of AF in the setting of acute MI.

The use of class I antiarrhythmics and sotalol were associ-
ated with lower unadjusted one year mortality in patients
with AF in the global use of strategies to open occluded
coronary arteries (GUSTO)-III trial (46). Class IC drugs are
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