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ardiopulmonary arrest is usually the result of a
cardiac dysrhythmia. The majority of adults
(80% to 90%) with sudden, nontraumatic cardiac arrest are found to be in ventricular tachycardia (VT) when an initial electrocardiographic
rhythm strip is obtained. When ventricular fibrillation
(VF) occurs outside the hospital, it most commonly results from chronic myocardial ischemia with electrical
instability, rather than acute myocardial infarction.1
Conversely, in-hospital cardiac arrest most often follows an acute myocardial infarction or is the result of
severe multisystem disease; asystole, bradydysrhythmias,
and pulseless electrical activity are the usual rhythms
encountered in hospitalized patients.2 – 6
The American Heart Association (AHA), through
its Emergency Cardiac Care Committee, routinely evaluates current knowledge in resuscitation techniques
and education.7,8 The year 2000 saw the publication of
new and revised guidelines for advanced cardiac life
support (ACLS) by the AHA.8 The premise behind
these guidelines is that survival of patients with cardiac
arrest depends on prompt action and that, as in other
time-critical endeavors, a preconstructed plan of
action can speed appropriate interventions and thus
increase the probability of success. The action plans
commonly promulgated by the AHA are known as the
ACLS algorithms (Figures 1–10) and provide general
guidelines for management of victims of cardiac arrest
and other acute cardiovascular problems.7 – 9
It has been noted previously that these algorithms
can be regarded a “cookbook for a thinking cook.”
They represent a consensus about a reasonable
approach to take with victims of acute cardiorespiratory emergencies.8 The updated 2000 algorithms
have been influenced by new data concerning what
works in resuscitation.
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MODIFICATIONS IN THE 2000 ACLS ALGORITHMS
As in previous versions, the emphasis of the current
ACLS algorithms is on rapid application of basic life
support and speedy defibrillation of patients who need
it. Most adults who can be revived after cardiac arrest
are in VF or pulseless VT. Electrical defibrillation provides the single most useful therapy for treatment of
these patients.10,11 Electrical defibrillation is the only
effective method of terminating VF; the probability of
survival diminishes as the interval between collapse
and countershock lengthens. Precordial chest compressions should be regarded as a secondary priority
and should begin immediately after attempts at electrical defibrillation have failed. For this reason, the AHA
and the International Liaison Committee on Resuscitation endorse the concept that, in many settings, nonmedical persons should be allowed and even encouraged to use defibrillators.8,12,13 Advances in automated
external defibrillation devices have made it easier for
nonmedical persons to provide this therapy and has
led to placement of such defibrillators in many public
venues (eg, airports, casinos, pools).
Following basic cardiac life support and defibrillation,
the 2000 ACLS algorithms continue with a secondary
survey, in which establishing an advanced airway and
intravenous access is recommended. Although endotracheal intubation has long been advocated for resuscitation, the 2000 algorithms acknowledge that many
rescuers have insufficient experience to perform laryngoscopy and orotracheal intubation reliably. Consequently, 2 new airway devices are recommended as potential
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alternatives: the laryngeal mask airway, a device with a
rich history in anesthesia practice; and the Combitube, a
dual-lumen device inserted blindly.8
Another key modification to the algorithms involves
the choice of vasopressors. Augmentation of coronary
perfusion pressure through use of epinephrine has been
a mainstay of therapy for decades. The 2000 algorithms
reflect an understanding that high doses of epinephrine
not only may be deleterious to neurologic outcome but
also have not resulted in improvement in survival to hospital discharge. Although administration of epinephrine
at a dose of 1 mg every 3 to 5 minutes remains in the
algorithm, despite lack of evidence that this agent is
actually useful in patients with cardiac arrest,13 vasopressin, an alternative vasoconstrictor, is also included in
the algorithm to treat VF and pulseless VT (see Figure 3).
Vasopressin has been used for victims of cardiac arrest
with encouraging results.13,14 The drug is a potent vasoconstrictor that commonly is used in patients with esophageal varices as an adjunct for the control of bleeding.13–15 In a randomized study of patients with cardiac
arrest, Lindner and coworkers found that administration
of vasopressin was associated with a higher rate of return
of spontaneous circulation and a significantly higher hospital survival rate than was epinephrine.14 The current
algorithm for VF/VT recommends a single dose of vasopressin 40 U as an alternative to epinephrine.
The 2000 ACLS algorithm for the treatment of
VF/VT also supports use of amiodarone, based on data
from recent trials.15,16 Some additional recommendations not present in the algorithms include the presence of family members during resuscitative efforts,
formal death notification procedures, and postresuscitative debriefing of caregivers.
CONCLUSIONS
The ACLS algorithms provide useful guidance to
health care providers caring for victims of cardiac arrest
and other cardiopulmonary emergencies. The 2000 algorithms are constantly being revised and are subject to
change. The reader is encouraged to consult other
sources of resuscitation algorithms, such as the European Resuscitation Council guidelines and the revisions
of the International Liaison Committee on Resuscitation. In the meantime, these algorithms represent the
consensus of many experts in the field and are a useful
tool for clinicians.
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Cardiac Arrest

BLS algorithm if appropriate

Precordial thump* if appropriate

Attach defibrillator/monitor

Assess rhythm

VF/VT

Defibrillate × 3
as necessary

CPR 1 minute

± Check pulse

Non-VF/VT

During CPR
If not already:
• Check electrode/paddle positions and contact
• Attempt/verify: ETT placement, IV access
• Give epinephrine every 3 minutes
• Correct reversible causes
• Consider: buffers, antiarrhythmic agents,
atropine/pacing

CPR up to
3 minutes

Potentially reversible causes:
• Hypoxia
• Hypovolemia
• Hyper-/hypokalemia and metabolic disorders
• Hypothermia

• Tension pneumothorax
• Tamponade
• Toxic/therapeutic disturbances
• Thromboembolic/mechanical obstruction

Figure 1. The universal advanced life support algorithm, according to the International Liaison Committee on Resuscitation.
(Reprinted with permission of the American Heart Association. Copyright © 2002 American Heart Association. Available at
http://216.185.112.5/presenter.jhtml?identifier=1506. Accessed 25 Sept 2002.) BLS = basic life support; CPR = cardiopulmonary
resuscitation; ETT = endotracheal tube; IV = intravenous; VF = ventricular fibrillation; VT = ventricular tachycardia. *The
American Heart Association considers the precordial thump an optional technique in a monitored arrest and a class IIb recommendation when the patient is pulseless and a defibrillator is not immediately available. For an unwitnessed arrest and in children, the thump is a class IIb recommendation.
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• Person collapses
• Possible cardiac arrest
• Assess responsiveness
Unresponsive
• Activate emergency response
system
• Call for defibrillator
Begin Primary ABCD Survey
• A Asses breathing (open
airway, look, listen, and feel)
Not Breathing

•B
•C
•C
•D

Give 2 slow breaths
Assess pulse, if no pulse →
Start chest compressions
Attach monitor/defibrillator
when available

No Pulse
• CPR continues
• Assess rhythm
VF/VT

Non-VF/VT

Attempt defibrillation
(up to 3 shocks if VF/VT persists)

Non-VF/VT
(asystole or PEA)

Secondary ABCD Survey

• Airway: attempt to place airway device
• Breathing: confirm and secure airway device, ventilation, oxygenation
• Circulation: gain intravenous access; give adrenergic agent;
CPR for
1 minute

consider→ antiarrhythmic agents, buffer agents, pacing
Non-VF/VT patients:
– Epinephrine 1 mg IV, repeat every 3 to 5 minutes
VF/VT patients:
– Vasopressin 40 U IV, single dose, 1 time only
or
– Epinephrine 1 mg IV, repeat every 3 to 5 minutes (if no response
after single dose of vasopressin, may resume epinephrine 1-mg
IV push; repeat every 3 to 5 minutes)
• Differential Diagnosis: search for and treat reversible causes

CPR
up to
3 minutes

Figure 2. Comprehensive algorithm review, including the ABCDs. (Reprinted with permission from Cummins RO, editor. ACLS
provider manual. Dallas: American Heart Association; 2001:10. Copyright © 2001 American Heart Association.) CPR = cardiopulmonary resuscitation; IV = intravenous(ly); PEA = pulseless electrical activity; VF = ventricular fibrillation; VT = ventricular
tachycardia.
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Primary ABCD Survey

A
B
C
D

Focus: Basic CPR and defibrillation
• Check responsiveness
• Activate emergency response system
• Call for defibrillator
Airway: open the airway
Breathing: provide positive-pressure ventilations
Circulation: give chest compressions
Defibrillation: assess for and shock VF/pulseless VT, up to 3 times
(200 J, 200 to 300 J, 360 J, or equivalent biphasic*) if necessary

Rhythm after first 3 shocks?

Persistent or recurrent VF/VT

Secondary ABCD Survey
Focus: more advanced assessments and treatments
A Airway: place airway device as soon
as possible
B Breathing: confirm airway device
placement by examination plus confirmation device
B Breathing: secure airway device;
purpose-made tube holders preferred
B Breathing: confirm effective oxygenation and ventilation
C Circulation: establish IV access
C Circulation: identify rhythm → monitor
C Circulation: administer drugs appropriate for rhythm and condition
D Differential Diagnosis: search for
and treat identified reversible causes

• Epinephrine 1-mg IV push, repeat every 3 to 5 minutes
or

• Vasopressin 40 U IV single dose, 1 time only

Resume attempts to defibrillate
1 × 360 J (or equivalent biphasic) within 30 to 60 seconds

Consider antiarrhythmic agents:
• Amiodarone (IIb for persistent or recurrent
VF/pulseless VT)
• Lidocaine (Indeterminate for persistent or recurrent
VF/pulseless VT)
• Magnesium (IIb† if known hypomagnesemic state)
• Procainamide (Indeterminate for persistent
VF/pulseless VT; IIb for recurrent VF/pulseless VT)
• Consider buffers (sodium bicarbonate)

Resume attempts to defibrillate

Figure 3. Algorithm for treating persons with ventricular fibrillation and pulseless ventricular tachycardia. (Reprinted with permission from Cummins RO, editor. ACLS provider manual. Dallas: American Heart Association; 2001:77. Copyright © 2001
American Heart Association.) CPR = cardiopulmonary resuscitation; IV = intravenous(ly); VF = ventricular fibrillation; VT = ventricular tachycardia. *Biphasic waveform-based automatic external defibrillator. †Class IIb recommendation.
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Pulseless Electrical Activity
(PEA = rhythm on monitor, without detectable pulse)

Primary ABCD Survey
Focus: basic CPR and defibrillation

A
B
C
D

• Check responsiveness
• Activate emergency response system
• Call for defibrillator
Airway: open the airway
Breathing: provide positive-pressure ventilations
Circulation: give chest compressions
Defibrillation: assess for and shock VF/pulseless VT

Secondary ABCD Survey
Focus: more advanced assessments and treatments
A Airway: place airway device as soon as possible
B Breathing: confirm airway device placement by examination plus confirmation
device
B Breathing: secure airway device; purpose-made tube holders preferred
B Breathing: confirm effective oxygenation and ventilation
C Circulation: establish IV access
C Circulation: identify rhythm → monitor
C Circulation: administer drugs appropriate for rhythm and condition
C Circulation: assess for occult blood flow (“pseudo-EMD”)
D Differential Diagnosis: search for and treat identified reversible causes

Review for most frequent causes
•
•
•
•
•

Hypovolemia
Hypoxia
Hydrogen ion—acidosis
Hyper-/hypokalemia, other metabolic disorders
Hypothermia

Epinephrine 1-mg IV push,
repeat every 3 to 5 minutes

•
•
•
•
•

“Tablets” (drug overdose, accidents)
Tamponade, cardiac
Tension pneumothorax
Thrombosis, coronary (ACS)
Thrombosis, pulmonary (embolism)

Atropine 1 mg IV (if PEA rate is slow), repeat every 3 to
5 minutes as needed, to a total dose of 0.04 mg/kg

Figure 4. Algorithm for treating persons with pulseless electrical activity. (Reprinted with permission from Cummins RO, editor. ACLS provider manual. Dallas: American Heart Association; 2001:100. Copyright © 2001 American Heart Association.)
ACS = acute coronary syndrome; CPR = cardiopulmonary resuscitation; EMD = electromechanical dissociation; IV = intravenous(ly); PEA = pulseless electrical activity; VF = ventricular fibrillation; VT = ventricular tachycardia.
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Asystole

Primary ABCD Survey
Focus: basic CPR and defibrillation
• Check responsiveness
• Activate emergency response system
• Call for defibrillator
A Airway: open the airway
B Breathing: provide positive-pressure ventilations
C Circulation: give chest compressions
C Confirm: true asystole
D Defibrillation: assess for VF/pulseness VT; shock if indicated
Rapid scene survey: is there any evidence that personnel should not
attempt resuscitation (eg, DNAR order, signs of death)?

Secondary ABCD Survey
Focus: more advanced assessments and treatments
A
B
B
B
C
C
C
C
D

Airway: place airway device as soon as possible
Breathing: confirm airway device placement by examination plus confirmation device
Breathing: secure airway device; purpose-made tube holders preferred
Breathing: confirm effective oxygenation and ventilation
Circulation: confirm true asystole
Circulation: establish IV access
Circulation: identify rhythm → monitor
Circulation: give medications appropriate for rhythm and condition
Differential Diagnosis: search for and treat identified reversible causes

Transcutaneous pacing:
If considered, perform immediately

Epinephrine 1-mg IV push,
repeat every 3 to 5 minutes

Atropine 1 mg IV, repeat every 3 to
5 minutes up to a total of 0.04 mg/kg

Asystole persists
Withhold or cease resuscitative efforts?
• Consider quality of resuscitation?
• Atypical clinical features present?
• Support for cease-efforts protocols in place?

Figure 5. Algorithm for treating persons with asystole. (Reprinted with permission from Cummins RO, editor. ACLS provider manual. Dallas: American Heart Association; 2001:112. Copyright © 2001 American Heart Association.) CPR = cardiopulmonary
resuscitation; DNAR = do not attempt resuscitation; IV = intravenous(ly); VF = ventricular fibrillation; VT = ventricular tachycardia.
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Bradycardias
• Slow (absolute bradycardia = rate < 60 bpm)
or
• Relatively slow (rate less than expected relative
to underlying condition or cause)

Primary ABCD Survey
• Assesses ABCs
• Secure airway noninvasively
• Ensure monitor/defibrillator is available
Secondary ABCD Survey
• Assess secondary ABCs (invasive airway
management needed?)
• Oxygen–IV access–monitor–fluids
• Vital signs, pulse oximeter, monitor BP
• Obtain and review 12-lead ECG
• Obtain and review portable chest radiograph
• Problem-focused history
• Problem-focused physical examination
• Consider causes (differential diagnoses)

Serious signs or symptoms?
Due to the bradycardia?
No

Type II second-degree AV block
or
Third-degree AV block?

No

Observe

Yes

Intervention sequence
• Atropine 0.5 to 1.0 mg
• Transcutaneous pacing if available
• Dopamine 5 to 20 µg/kg per minute
• Epinephrine 2 to 10 µg per minute
• Isoproterenol 2 to 10 µg per minute
Yes

• Prepare for transvenous pacer
• If symptoms develop, use transcutaneous
pacemaker until transvenous pacer is placed

Figure 6. Algorithm for treating persons with bradycardia. (Reprinted with permission from Cummins RO, editor. ACLS provider
manual. Dallas: American Heart Association; 2001:147. Copyright © 2001 American Heart Association.) AV = atrioventricular;
BP = blood pressure; ECG = electrocardiogram; IV = intravenous.
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Narrow-Complex Supraventricular
Tachycardia, Stable

Attempt therapeutic diagnostic maneuver
• Vagal stimulation
• Adenosine

Preserved heart function
Junctional tachycardia
EF < 40%, CHF

• Amiodarone
NO DC cardioversion!

Preserved heart function

Paroxysmal supraventricular
tachycardia

Preserved heart function

EF < 40%, CHF

Priority order:
• AV nodal blockade
– β-Blocker
– Ca2+ channel blocker
– Digoxin
• DC cardioversion
• Antiarrhythmic agents:
consider procainamide,
amiodarone, sotalol
Priority order:
• DC cardioversion
• Digoxin
• Amiodarone
• Diltiazem

EF < 40%, CHF

Ectopic multifactorial
atrial tachycardia

• β-Blocker
• Ca2+ channel blocker
• Amiodarone
NO DC cardioversion!

• β-Blocker
• Ca2+ channel blocker
• Amiodarone
NO DC cardioversion!

• Amiodarone
• Diltiazem
NO DC cardioversion!

Figure 7. Algorithm for treating persons with a narrow complex tachycardia. (Reprinted with permission from Cummins RO,
editor. ACLS provider manual. Dallas: American Heart Association; 2001:insert. Copyright © 2001 American Heart Association.)
Ca2+ = calcium; CHF = congestive heart failure; DC = direct current; EF = ejection fraction.
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Stable Ventricular Tachycardia,
Monomorphic or Polymorphic?

Monomorphic VT
• Is cardiac function impaired?

Preserved heart function

NOTE: May go directly
to cardioversion

Poor ejection fraction

Normal baseline
QT interval

Medications: any one
• Procainamide
• Sotalol

Normal baseline QT interval
• Treat ischemia
• Correct electrolytes

Others acceptable
• Amiodarone
• Lidocaine

Medications: any one
• β-Blockers or
• Lidocaine or
• Amiodarone or
• Procainamide or
• Sotalol

Polymorphic VT
• Is QT baseline interval prolonged?

Prolonged baseline
QT interval
(suggests torsades)

Long baseline QT interval
• Correct abnormal electrolytes
Therapies: any one
• Magnesium
• Overdrive pacing
• Isoproterenol
• Phenytoin
• Lidocaine

Cardiac function
impaired
Amiodarone
• 150 mg IV over 10 minutes
or
Lidocaine
• 0.5- to 0.75-mg/kg IV push
Then use
• Synchronized cardioversion

Figure 8. Algorithm for treating persons with stable ventricular tachycardia. (Reprinted with permission from Cummins RO, editor.
ACLS provider manual. Dallas: American Heart Association; 2001:insert. Copyright © 2001 American Heart Association.)
IV = intravenous; VT = ventricular tachycardia.
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Tachycardia
With serious signs and symptoms
related to the tachycardia

If ventricular rate is > 150 bpm, prepare for
immediate cardioversion. May give brief
trial or medications based on specific arrhythmias. Immediate cardioversion is generally not
needed if heart rate is ≤ 150 bpm.

Have available at bedside
• Oxygen saturation monitor
• Suction device
• IV line
• Intubation equipment

Premedicate whenever possible

Synchronized cardioversion
• Ventricular tachycardia
• Paroxysmal supraventricular
tachycardia
• Atrial fibrillation
• Atrial flutter

100 J, 200 J
300 J, 360 J
monophasic energy
dose (or clinically
equivalent biphasic
energy dose)

Figure 9. Algorithm for treating persons with unstable ventricular tachycardia. (Reprinted with permission from
Cummins RO, editor. ACLS provider manual. Dallas: American
Heart Association; 2001:160. Copyright © 2001 American
Heart Association.) IV = intravenous.
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Evaluate patient
• Is patient stable or unstable?
• Are there serious signs and symptoms?
• Are signs and symptoms due to tachycardia?
Stable

Unstable

Stable patient: no serious signs or symptoms
• Initial assessment identifies 1 of 4 types of
tachycardia

1. Atrial fibrillation
Atrial flutter

2. Narrow-complex
tachycardias

Evaluation focus:
4 clinical features
1. Patient clinically unstable?
2. Cardiac function impaired?
3. WPW present?
4. Duration < 48 or > 48 hours?

Treatment focus: clinical evaluation
1. Treat unstable patients urgently
2. Control the rate
3. Convert the rhythm
4. Provide anticoagulation

Treatment of
atrial fibrillation/
atrial flutter

Treatment of SVT
(See narrow-complex
tachycardia algorithm)

Unstable patient: serious signs or symptoms
• Establish rapid heart rate as cause of signs and
symptoms
• Rate-related signs and symptoms occur at many rates,
seldom < 150 bpm
• Prepare for immediate cardioversion

3. Stable wide-complex
tachycardia: unknown type

Attempt to establish a
specific diagnosis
• 12-lead ECG
• Clinical information
• Vagal maneuvers
• Adenosine

4. Stable monomorphic VT
and/or polymorphic VT

Attempt to establish a
specific diagnosis
• 12-lead ECG
• Esophageal lead
• Clinical information

Diagnostic effort yield
• Ectopic atrial tachycardia
• Multifocal atrial tachycardia
• Paroxysmal supraventicular
tachycardia

Confirmed
SVT

Wide-complex
tachycardia of
unknown type

Preserved cardiac function

DC cardioversion
or
Procainamide
or
Amiodarone

Confirmed
stable VT

Ejection fraction < 40%
Clinical CHF

Treatment
of stable
monomorphic
and
polymorphic VT
(See stable VT
algorithm)

DC
cardioversion
or
Amiodarone

Figure 10. Overview of algorithms for treating persons with tachycardia. (Reprinted with permission from Cummins RO, editor.
ACLS provider manual. Dallas: American Heart Association; 2001:173. Copyright © 2001 American Heart Association.)
CHF = congestive heart failure; DC = direct current; ECG = electrocardiogram; IV = intravenous; SVT = supraventricular tachycardia; VT = ventricular tachycardia; WPW = Wolff-Parkinson-White syndrome.
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