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Advanced Life Support - ALS

• ALS - is Basic Life Support with the 

addition of invasive techniques such as

– Advanced airway management

– IV/ IO access

– Drug therapy

– Defibrillation
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Background

• BLS - temporary measure

– 20-30% of pre arrest cardiac output

– 15-18% FiO2 of pre arrest state

• Helps maintain cerebral and 

myocardial oxygenation until ALS 
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Factors affecting survival

• The victims collapse is witnessed

• Time to commencement of CPR

• Initial rhythm found to be VF / VT

• Time to defibrillation (within 3 minutes)

Early defibrillation provides the 

best chance of survival in victims 

with VF or pulseless VT
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Defibrillation 

• Produces simultaneous 

mass depolarisation of 

myocardial cells and may 

enable resumption of 

organised electrical activity.
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Indications

• VF and pulseless VT

• fine VF  - may look like asystole 

• Tachyarrhythmia's with signs of clinical 
compromise such as:

– Hypotension

– Decreased conscious state

– Ischaemic ECG changes

– Chest pain
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Biphasic Defibrillation

• Current flows from one direction in the 

first phase of shock, then reverses in 

the second phase, and passes 

through a second time to compensate 

for thoracic impedance
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Automated External 

Defibrillators - AED’s
• AED’s - accurately diagnose cardiac 

rhythms and separate them into 2 groups

– those responsive to defibrillation (and will 

then advise to charge and defibrillate)

– those unresponsive to defibrillation (and 

will advise to check A, B, C, and 

commence CPR)

• Self adhesive pads
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Defibrillation – Pads
• Pad position

– L) 6th intercostal mid axilla (apex)

– R) 2nd intercostal parasternal (sternal)

• Defib Pads

– decrease impedance by increasing 

conduction

– don't have pads touching

– don’t place over ECG dots or leads, 

medication patches, jewellery, wet areas, 

implantable devices or invasive lines

– Do not use expired pads
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Pad Application

• Pads should be “rolled” on to chest wall

• Avoid shaving excess hair

• Clipping only where adequate contact 

cannot be achieved

• Ensure no creases or air bubbles 

• Regularly check skin integrity under pads 
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AED - method

• Assess danger

• Establish victim unresponsive

• Turn on AED

• Apply pads

• Sternum to sternum  and Apex to apex

– follow diagram on pads

• Voice prompts advise if shock indicated

– charges and advises you to push button

– STAND CLEAR

• If no shock indicated follow voice prompts

– check A, B, C
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Manual Defibrillation

• Charging the defibrillator

– at machine

• If witnessed (monitored) arrest (and defibrillator 

immediately available)

– 1 shock only

– Philips, Lifepak and Zoll – 200j

• If unwitnessed (unmonitored) arrest –

– 1 shock only

– Philips, Lifepak and Zoll – 200j



COACHED

• Continue Chest Compressions

• Oxygen Away

• All Else Clear

• Charging

• Hands Off

• Evaluate the Rhythm – Shockable vs. 

Non- Shockable

• Defibrillate or Disarm
13
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Synchronised Defibrillation
• In patients who are conscious, but have a tachyarrhythmia 

that is,

– Refractory to drug treatment, or

– Have rate related ischaemia, pain, hypotension, altered 

conscious state 

• Such tachyarrhythmia's may include

– Conscious VT

– Rapid atrial fibrillation / atrial flutter

– SVT

• Patients require SEDATION (eg Midazolam) prior to 

defibrillation

• The SYNCH button must be activated!!

– Failing to do so can precipitate ventricular arrhythmias
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Synchronisation

– Times the delivery of the current to 

synchronise with the ‘R’ wave

– recognised by spike, triangle or dot above the 

R wave
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Synchronised Defibrillation

• When you have attempted the first 

cardioversion and it has failed

• The Sync button remains on. If not 

required please ensure you turn it off

• Do not turn Sync on in the case of VF as 

the defib may not recognise a wave form 

and will not shock
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SAFETY  - AED & Manual Defibrillation

• Don't position pads 

over:

– ECG electrodes, 

leads, jewellery

– medication patches

– implanted device -

pacemakers

– central line 

insertion site

– wet surface

• Don't touch patient

• Ensure patient not 

touching metal

• O2 should be 

removed

• Call out STAND 

CLEAR &  perform 

VISUAL SWEEP prior 

to shock
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Failure to Discharge Joules - Causes

• Synch. inappropriate (e.g. activated when 

in VF - therefore can’t find an R wave)

• Joules not charged up / dialed up

• Charge dumped (after 1 minute)

• Power off

• Battery flat

• Fractured lead / cable

• Disconnection

• Inadequate skin to pad contact
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Do not delay defibrillation - every minute 

counts!

Larson  MP, Eisenberg MS, Cummins RO, Hallstrom AP, Predicting Survival from Out - of 
– hospital Cardiac Arrrest:  A Graphic Model. Ann Emerg Med, 1993, 22, 1652-8
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Take Home Message

• Safety - for you, other staff and the patient
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Indications for Transcutaneous 

Pacing

• Haemodynamically unstable Bradycardias 

evidenced by 

- decreased level of consciousness

- decreased cardiac output

- hypotension

- congestive heart failure

- shortness of breath

• Bradycardic or Asystolic arrests

• Considered in the presence of PEA
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Transcutaneous Cardiac 

Pacing
• Aims to induce mechanical contraction of 

myocardial muscle at a set rate

• Requires less energy than when 

defibrillating i.e. 100Ma of current over an 

average chest for 20 msec will deliver 

0.1joules

• Patients require sedation and pain relief if 

responsive

• It is safe to touch the patient whilst pacing
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Prepare the Patient

• Brief explanation if time permits

– Possible discomfort or tingling

• Use of sedation and analgesia (e.g. 

Fentanyl and Midazolam)

• Clean skin (with soap and water) if 

time allows - alcohol can interfere with 

conduction

• Clip hair - DO NOT shave as 

microscopic lacerations can cause 

blistering
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Prepare Equipment

• Monitoring leads from the pacemaker unit 

– Must be attached as pacing pads cannot 

deliver energy and read patient rhythm at 

same time

– Select lead that best shows the R wave

• Apply pads - Anterior-Anterior or Anterior-

Posterior

– Some patients may experience hiccups if 

diaphragm is paced, keep pads above 

diaphragm
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Prepare Equipment

• Access pacing function

– Check mode, rate, and current

– Press start if required

– Adjust parameters as clinically required

– Observe for electrical and mechanical capture

– Document all parameters
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Synchronous Pacing Mode

• Synchronous (demand) mode delivers a 

stimulus whenever the patient’s heart rate 

falls below the preset pacing rate

• Demand mode senses the patient’s intrinsic 

heart rate by highlighting the R wave 

• Used in bradycardic patients
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Asynchronous Pacing Mode

• Asynchronous (fixed, non-demand) mode 

delivers a timed stimulus at a set rate, 

regardless of the patient’s intrinsic heart rate

• Sometimes used in asystolic patients, but 

tends to be unsuccessful

• Caution must be used with fixed mode to avoid 

inducing myocardial stimulation during the 

absolute refractory period.
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Rate and Output

• Select rate of pacing

– The defib is set to start at 70pp. This is 

acceptable.

• Press Start pacing

• Select output (in Ma)

– If bradycardic or asystolic, start low and work 

up until ‘capture’ obtained (threshold), then 

increase output by a further 10% or 10 to 

20ma above threshold
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Capture - Electrical

• Evidenced by 

– pacing spike followed 

by a broad QRS 

complex

– Broad T wave in the 

opposite polarity
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Capture - Mechanical

• Occurs when the myocardium is 

stimulated to contract

• Evidenced by

– Palpable pulses and blood pressure

– Increased level of consciousness

– Skin colour

• Beware - you can have electrical capture 

BUT NO CONTRACTION (no 

mechanical capture)

– In other words – PEA
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Failure to Capture

• May be due to increased 

transthoracic impedance

– Increase the Output (Ma)

– Check adhesiveness of pads, consider changing 

pads

– Change position of pads – consider AP positioning

– Turn patient onto left side so myocardial/chest wall 

distance is reduced thus decreasing impedance

• May be due to increased myocardial hypoxia/acidosis

– Optimise oxygenation


