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Sudden Cardiac 

Arrest and its 

Treatments

Sudden cardiac arrest (SCA) refers to the sudden 

and unexpected stopping of the heart, a problem 

that disables the supply of blood to the brain and 

other vital organs. Ventricular fibrillation (VF), in 

which the ventricles (heart’s lower chambers) lose 

their normal rhythm, is the most common way that 

SCA manifests itself.1 Ventricular tachycardia (VT), 

another form of SCA characterized by fast, irregular 

heartbeats is less common but is also highly time-

sensitive. SCA is brought about by many factors 

including ischemic heart disease, intense physical 

stress, lifestyle-related problems that may alter 

heart structure, and various hereditary disorders.2  

Without quick intervention, SCA typically leads to 

death within minutes. Fewer than 11% of people 

who experience SCA survive to hospital discharge3 

and it is one of the leading killers in the USA.
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Importance of 

Time-to-Defibrillation

Time-to-defibrillation refers to the length of time 

between the onset of an SCA in a patient and the 

first attempt at defibrillation. Time-to-defibrillation 

is essentially a measure of how quick and effective 

EMS and other first responders are in attending to 

SCA emergencies with the right equipment. Early 

defibrillation is a critical determinant of the success 

rate in revitalizing heart function, particularly in VF-

related SCA. It is identified as the most crucial link 

in the “chain of survival” which involves a series 

of four steps that are needed for successful SCA 

resuscitation.6 With defibrillation being the most 

effective treatment for VF cardiac arrest, the longer 

a patient has to wait for the procedure, the lower the 

chances of survival. Although cardiologists say that 

CPR can prolong the neurological viability of a patient 

in VF for as long as ten minutes using mechanical 

CPR alone, the procedure is incapable of fully restoring 

normal rhythm without defibrillation.7 
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Automated External Defibrillators 

Decrease Time-to-Defibrillation

Automated External Defibrillators (AED) are small, 

portable defibrillators designed mainly for out-of-

hospital settings. The device, which was developed 

in 1973, consists of computer circuitry, batteries, 

and capacitors that enable it to measure cardiac 

rhythm as well as its primary function of delivering 

shock therapy.8 AEDs are often placed in public 

places such as malls, swimming pools, police 

cruisers, airplanes and homes for use by both EMS 

personnel and medical laypersons.9 Different AEDs 

have varying levels of capability. These range from 

pure shock-inducing AEDs, semi-automatic varieties, 

to fully automated systems that diagnose the heart 

rhythm and deliver the shock automatically if 

needed. Commonly, the time-to-defibrillation is 

dependent on how quickly EMS personnel can 

get to the scene of the emergency and use their 

advanced equipment. With an AED at hand, 

first responders, such as firefighters and police 

officers, or even minimally trained bystanders 

and family members can administer therapy 

thus improving the prognosis of the patient.10 

Aside from their simplicity, AEDs are designed 

with safety in mind, so that even errors in an 

application do not result in harm to the patient 

or person administering the shock. 
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Time-to-Defibrillation and 

SCA Survival Rates
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“Relation of collapse to CPR and defibrillation to survival: simplified model. Graphical 

representation of simplified (includes collapse to CPR and collapse to defibrillation only) 

predictive model of survival after witnessed, out-of-hospital cardiac arrest due to VF. 

Each curve represents change in probability of survival as delay (minutes) to defibrillation 

increases for a given collapse-to-CPR interval (minutes).”

- Valenzuela TD, Et al.
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Out-of-Hospital SCA

A study involving 13,769 out-of-hospital cardiac arrests found that survival rates to hospital discharge were 

7% with no form of resuscitation attempt, 9% when only CPR was performed and 38% when AED shock 

therapy was given.17

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Evaluation of Time-to-Defibrillation and its Impact on Survivability from Sudden Cardiac Arrest 7

Setting Overall Defibrillation Early Defibrillation

Airport (public 
AED use)1 

56% overall rate of survival in 
all cases

67% rate of survival with 
defibrillation in < 5 minutes

Police Response 
(with AED) vs. 
Traditional EMS1 

EMS avg. response time of 
7.64 minutes led to a 9% rate 
of survival

Police with an avg. response time 
of 4.88 minutes led to 17.2% rate 
of survival

Casino (security 
officer AED use)1 

49% rate of survival with 
defibrillation in > 3 minutes 

74% rate of survival with 
defibrillation in < 3 minutes

Sporting Grounds1 No data available 71% hospital discharge <5 minutes

Italy: Bystander 
response vs. 
Traditional EMS1 

EMS avg. response time of 
6.2 minutes led to a 3.3% rate 
of survival

Bystander avg. response time of 
4.8 minutes led to a 10.5% rate of 
survival
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