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EPIDEMIOLOGY

Every year, approximately 6.8 to 8.5 million persons throughout the world sustain cardiac

arrest. About 70% of cardiac arrests occur out of hospital. The proportion of cardiac arrest

patients who are treated varies from 54.6% (United States) to 28.3% (Asia). Approximately

half of cardiac arrest victims are <65 years old.



Ventricular tachydysrhythmias are the initiating event in approximately 80% of patients with

out-of-hospital primary cardiac arrest. During ambulatory ECG monitoring of 157 witnessed

cardiac arrests, Bayés de Luna et al documented 70% with ventricular tachycardia (VT) and

VF, 13% with torsades de pointes, and 17% with bradydysrhythmias. Untreated VF deteriorates to

asystole in approximately 15 minutes. For patients with sudden cardiac arrest, the rate of

survival declines rapidly by 7% to 10% for each minute without defibrillation. If delay to

defibrillation exceeds 12 minutes,survival approaches 0% to 5%.













Improved survival can only occur if structured emergency care systems allow trained providers

to access the patient rapidly and deliver the appropriate treatment in a timely fashion. Delays

in initiating the various links weaken the chain and adversely affect the next link, resulting in a

decreased chance of a good outcome for the patient.

Based on the Chain of Survival, cardiac arrest can be divided into three separate time-

sensitive phases: the electrical, circulatory, and metabolic phases. These phases affect

treatment efficacy. The electrical phase is present in the first 5 minutes of arrest, where the

cardiac system is most amenable to defibrillation if a shockable rhythm is present.



The circulatory system consists of the next 15 minutes after arrest, when high-quality chest

compressions and epinephrine provide the greatest benefit. The metabolic phase is >20

minutes after arrest and is marked by electrolyte and acid-base disorders; epinephrine

delivered >20 minutes after arrest is associated with decreased cerebral blood flow, worse

neurologic outcome, and increased cardiac ischemia.















PATIENT SELECTION

The indications for defibrillation include ventricular fibrillation and pulseless ventricular tachycardia

Defibrillation is not “jumpstarting the heart” and is thus not indicated for asystole or pulseless electrical

activity. It is contraindicated for sinus rhythm, conscious patients with a pulse, or when there is danger to the

operator or others (e.g., from a wet patient or wet surroundings). Electrical cardioversion is indicated for

patients with ventricular tachycardia, supraventricular tachycardia, atrial flutter, or atrial fibrillation, who are

hemodynamically unstable as a consequence of the rhythm. It may also be considered after unsuccessful

pharmacologic therapy for the previously mentioned arrhythmias, even if the patient remains

hemodynamically stable. Electrical cardioversion should be synchronized, which means the electric impulse

will be timed with the patient’s intrinsic QRS complexes, to minimize the risk of inducing ventricular fibrillation.



DEFIBRILLATION

Early defibrillation is the most effective modality for return of spontaneous circulation (ROSC).

Defibrillation

is the therapeutic use of electricity in cardiac arrest to depolarize the entire myocardium to eliminate ventricular 

fibrillation or nonperfusing ventricular tachycardia so that coordinated contractions can resume. It should be 

performed in close coordination with CPR of the cardiac arrest patient.

Electrical cardioversion

is the application of a synchronized electrical impulse to convert a still-perfusing tachydysrhythmia back to a

normal sinus rhythm. Cardioversion may also be performed pharmacologically or nonpharmacologically for the 

stable patient.









Ventricular flutter and ventricular fibrillation (VF) are arrhythmias that represent severe

derangements of the heartbeat that can terminate fatally or produce significant brain

damage within 3 to 5 minutes unless corrective measures are undertaken promptly CPR

and defibrillation are the only therapies associated with improved survival in patients

with VF/pVT.



Asystole

Asystole represents complete cessation of myocardial electrical activity. Although asystole

may occur early in cardiac arrest as consequence of progressive bradycardia, asystole

generally represents the end-stage rhythm after prolonged cardiac arrest caused by VF or

PEA. Because the potential exists for an organized rhythm or VF to appear as asystole in a

single lead—if the rhythm vector is completely perpendicular to the lead vector-asystole

should be confirmed in at least two limb leads.



Asystole &pea



Although asystole may be difficult to distinguish from extremely fine VF, routine

countershock of asystole has not been shown to improve survival. Treatment of asystole

requires general resuscitation measures, including CPR, intubation with assisted ventilation,

IV access, and repeated administration of vasopressors.



. A, Fine ventricular fibrillation. B, Idioventricular rhythm with wide and slow ventricular 

response. The absence of pulse confirms PEA. C, Markedly slower 
idioventricular… Continue Reading















CHEST COMPRESSIONS

•• The recommended chest compression rate is 100 to 120 per minute, updated from 100 

per minute.

•• Chest compression depth should be 5 to 6 cm, not >6 cm. Chest compression ratio 

should be >60 and as close to 90 as possible.

•• There does not appear to be an advantage to asynchronous or interpolated breaths 
as long as the highest possible compression ratio is maintained.

•• The compression-to-breath ratio is 30:2. If an adjunctive or definitive airway is in place, 
provide 10 breaths per minute.



BMV without an advanced airway device may not allow adequate ventilation in all patients 

during resuscitation from cardiac arrest and does not protect against pulmonary aspiration 

of orogastric secretions.

Either BMV or an advanced airway strategy may be considered during CPR for adult 

cardiac arrest in any setting









•Shock-refractory VF/pVT refers to VF or pVT that persists or recurs after ≥1 shocks.

•An antiarrhythmic drug alone is unlikely to pharmacologically convert VF/pVT to an 

organized perfusing rhythm

Amiodarone or lidocaine may be considered for VF/pVT that is unresponsive to 

defibrillation.



OXYGENATION AND 
CAPNOGRAPHY

•• Provide 100% fraction of inspired oxygen (Fio2) during cardiac arrest, with oxygen 

saturation titrated to >94% after ROSC.

•• End-tidal carbon dioxide (CO2) can be used to monitor for ROSC. Low end-tidal 

CO2 (<10 mm Hg) after 20 minutes is associated with low likelihood of survival.



•Give amiodarone 300 mg intravenously; a further dose of 150 mg may 

be given after five defibrillation attempts.

•Lidocaine 100 mg intravenously; An additional bolus of lidocaine 50 
mg may also be given after five defibrillation attempts

There is insufficient evidence to support or refute the routine use of a 

β-blocker early (within the first hour) after ROSC.

There is insufficient evidence to support or refute the routine use of 
lidocaine early (within the first hour) after ROSC.





•• Amiodarone or lidocaine (lignocaine) may not provide added benefit to

defibrillation.

•• Vasopressin has been removed from the Advanced Cardiac Life Support

algorithm.

•• Routine use of β-blockers after cardiac arrest is not recommended, with benefits

for ROSC only demonstrated through animal studies and case reports.

•• Steroids may provide some benefit when bundled with vasopressin and

epinephrine in in-hospital cardiac arrest, although routine use is not recommended.
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