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Definitions

A 'medical emergency' refers to any abnormal state of body functioning which may be life threatening. It may be medical or surgical and involve adults or paediatrics. 
Cardiopulmonary arrest is a state in which there is no clinical evidence of cardiac output and absence of spontaneous breathing.
Basic Life Support (BLS) involves initiating and maintaining cardiopulmonary resuscitation (CPR). This includes both cardiac compression and rescue breathing. BLS also includes the use of an automated External Defibrillator where one is available and staff are competent in its use. 
Advanced Cardiac Life Support (ACLS) involves more advanced measures including defibrillation, endotracheal intubation, IV cannulation and administration of medications for management of cardiac arrhythmias. 

Basic Life support

Basic Life Support is applied by utilising the Basic Life Support Flow Chart adapted from, Australian Resuscitation Council, Dec 2010. This flow chart concentrates on:
D: Danger, R: Response, S: Send for help, A: Airway open, B: Breathing check,
C: Compressions D: Defibrillate, AED
BLS and AED, new guideline.
This is a new guideline recognising the role of AEDs as part of BLS in both out of hospital and in hospital environments.

Clear recommendations that training in AED use should be part of BLS education.

BLS training guideline

Regardless of the recency of CPR training or re-training, any attempt at resuscitation is better than no attempt and should be encouraged 

Duration of CPR courses has not been determined. 

Prompt / feedback devices can be used in training as an overall strategy to improve quality of CPR. 

The optimal interval for retraining has not been established, but need for refresher training for individuals who are not performing resuscitation on a regular basis is recognised. 

Recommendation that individuals trained in CPR should refresh their CPR skills at least annually as opposed to undertake assessment annually. 

Circulation/Compressions

Begin single person CPR ratio of 30 chest compressions - 2 ventilation’s  
Positioned vertically above the chest with arms straight, the heel of the hand is placed on the chest by the compressor visualising the “centre of the chest” and compressing at this point. There is no longer the need to measure in order to find the correct compression point. Fingers of both hands are interlocked. Depress 1/3 of the diameter of the chest wall (approximately-5 cm adults and children and 4cm in infants) with continuous firm pressure at a rate of 100 times per minute.
The rate of compressions is 100 for Adults, children and infants.

Breathing

Extend neck and lift the jaw

Commence rescue breathing.

Deliver two (2)  breaths using air viva.

Attach oxygen if possible; run at maximal flow (15 lpm). A tidal volume 
of 400 – 500 ml is sufficient to give adequate ventilation in an adult, when oxygen is used. The tidal volume should be that which causes the chest to rise as in normal spontaneous breathing. After tracheal intubation larger tidal volumes may be given due to the decreased risk of gastric inflation.
Give each breath over 1 second, if the breath is to quick the stomach will be inflated resulting in regurgitation.
Insert Guedels Airway.  
Determining the correct size (size is calculated by aligning flange with front incisors to angle of jaw).

OR

Insert Nasopharyngeal Airway (size is calculated by aligning right nare to ear lobe).
The new universal compression to ventilation ratio has been selected to:

· Increase the number of compressions

· Minimise interruptions to compressions

· Prevent excessive ventilation

· Simplify teaching

· Maintain international consistency

Recovery checks- Evidence has demonstrated that interruption of chest compressions is associated with poorer return of spontaneous circulation and lower survival rates. And that health care professionals experience difficulty in determining presence or absence of pulse in collapsed victims. Therefore, rescuers should minimise interruptions of chest compressions and Cardiopulmonary Resuscitation should not be interrupted to check for signs of life. 

RESUSCITATION IN LATE PREGNANCY

In the obviously pregnant woman there are several considerations relating to the performance of cardiopulmonary resuscitation which require modification of the standard techniques. 

Anatomical and physiological changes may result in some difficulties with rescue breathing and external cardiac compression. 

Some of these factors include:

· increased risk of aspiration of stomach contents into the lungs. 

· The pregnant uterus causes pressure on the major abdominal veins when the pregnant woman lies flat on her back, reducing venous return to the heart. 


This may be corrected by using the left lateral tilt position.

LEFT LATERAL TILT POSITION

The pregnant woman is positioned on her back with her shoulders flat and sufficient padding under the right buttock to give an obvious pelvic tilt to the left.
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AIRWAY

If the need for airway clearance is identified

· Turn the pregnant woman fully on to her left side promptly.

· Clear the upper airway of any foreign matter

· Return the pregnant woman to the left lateral tilt position.

· Tilt the head and support the jaw.

· Check for breathing.

BREATHING

If breathing is absent:

· Rescue breathing must be started immediately. It may be difficult to observe the rise and fall of the chest in late pregnancy.

· Ventilation of the pregnant woman is more difficult because the enlarged uterus restricts chest expansion. 

· The pregnant woman must be maintained in a left lateral tilt position.

CIRCULATION

Cardiac compressions are commenced if patient is:

· Unresponsive; plus

· Not moving; plus

· Not breathing.

If the left lateral tilt position cannot be achieved, it may be necessary for the rescuer to move the uterus towards the victims left side
ALS
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ALS 2011 General Salient points VT VF

· The cornerstone of successful ACLS is good quality CPR. The amplitude and waveform of VF decreases with time as high energy phosphate stores in the myocardium decrease. Good quality CPR will slow or even reverse this allowing a more successful outcome with defibrillation.

· CPR is at a rate of 100 compressions per minute, ratio 30:2 for all except newborn (adult, child, infant.) Depth is 1/3 the diameter of the chest, hand placement at the lower half of the sternum. 

· There is a pause after 30 compressions to allow for each of 2 breaths over 1 second of inspiration each. During this time assess the rhythm then immediately recommence CPR. Do not delay recommencing CPR to assess the rhythm. It is more important to observe for responsiveness and return of breathing.

· ETT intubation is not indicated unless airway protection is required. If intubating do not delay for more than 20 seconds. ETT deemphasised, use of LMA encouraged.
· Fluid administration is not indicated unless hypovolaemic.

· Arterial blood gasses are unreliable and of no use during a cardiac arrest.

________________________________________________________________________         

ACLS for a shockable rhythm.

· Commence CPR   
30 compressions then 2 breaths:

When providing 30 compressions at approximately 100/min and giving 2 breaths each over 1 second per inspiration, this should result in the delivery of five cycles in approximately two minutes

· 2 minutes
Change of roles (eg compression) is recommended regardless of the level of fatigue. Quickly reassess at this time and initiate interventions due, but do not delay recommencing CPR

Defibrillation is performed once at this 2 minute mark during which time ECG leads and pads should have been applied if a defibrillator or AED is available. Then every 2 minutes, the defibrillator is to be charged while CPR is in progress just prior to its use to minimise interruptions to CPR.

AED’s must only be used for victims who are unresponsive and not breathing normally. CPR must be continued until the AED is turned on and pads attached. The rescuer should then follow the AED prompts. Compressions should be stopped while the analysis is in progress.
· 4 minutes

Defibrillate. If it is a failed defibrillation a vasopressor is considered (Adrenaline 1 mg) during the following CPR. This is repeated after every 2 cycles (4 minutes). 

· 6 minutes

Defibrillate. After the third failed attempt an antiarrhythmic is considered – Amiodorone 300 mg (5mg/kg). No other medication is indicated during ACLS unless it is previously known to be required. E.g.For  hypokalaemia, hypomagnesium, TDP, Digoxin toxicity consider Magnesium.

H. Cook.  Based on Australian resuscitation Council guidelines December 2010.

Automated External Defibrillation (AED)

Introduction 
Along with early initiation of cardiopulmonary resuscitation, early defibrillation is a key link to survival’ following cardiac arrest. Ventricular Fibrillation (VF) is the most frequent initial rhythm in sudden cardiac arrest with defibrillation being the most effective treatment. 

An Automated External Defibrillator (AED) is a portable automatic device that uses voice and visual prompts to guide the lay rescuer or heath care professional in safely attempting defibrillation in cardiac arrest. 

Sequence for using an AED 
Verify that the person has no signs of life (i.e. unconsciousness, no movement, no normal breathing or coughing) 

Initiate DRSABC, as soon as the AED arrives the staff member operating the machine should switch it on and follow the spoken or visual prompts provided; 

Whilst continuing CPR, expose the patients’ chest and attach the electrode pads in the following positions: 

Sternal Pad – Right Mid-clavicular line (top) over 2nd intercostal space 
Apex Pad – Left Mid-axillary line over 5th intercostal space  




Sequence for using an AED (cont) 
The staff member operating the AED should ensure all personnel stand away from the patient and bed while the AED analyses the rhythm. Incorrect or delayed diagnosis may occur if the patient is moved or handled during this process. 
If shock is indicated: 
The staff member operating the AED should advise all personnel to “Stand Clear” before any shock is delivered; 

This warning should be followed by a visual inspection of the area by the staff member operating the AED to ensure: 

no-one is in contact with the bed or the patient; 

there is no free flowing oxygen in the vicinity of the AED electrodes; 

there is no water in the vicinity of the patient. 

The staff member operating the AED should then push the ‘Shock’ button as directed; 

Upon delivery of shock, external cardiac compression and rescue breathing should be resumed immediately and all AED prompts should be followed until qualified help arrives; 

If shock not indicated, and there are no signs of life, immediately resume external cardiac compression and rescue breathing until qualified help arrives. 

There are many different AED designs, but all are created with simplicity in mind. Many models will audibly instruct the rescuer about exactly what to do during each step of the process (i.e. “stand back” and “check breathing and pulse”). Some will even deliver the shocks automatically. As long as you understand the general principles behind an AED, you may be able to save someone’s life.

 DRUGS
	
	ADRENALINE 

	DESCRIPTION 
	Naturally occurring catecholamine with alpha and beta effects Produces positive inotropic and chronotropic effects It is administered in a cardiac arrest to cause peripheral vasoconstriction via its alpha-adrenergic action that conserves the circulating volume to the myocardium and brain It may facilitate defibrillation by improving myocardial blood flow during CPR 

	INDICATIONS 
	Asystole, PEA, Pulseless VT/VF not responding to initial defibrillation 

	DOSE 
	ADULT 
	Paediatric

	
	1mg IV 

2 mg ETT
	10 mcg/kg IV or intraosseous

100 mcg/kg ETT

	ADMINISTRATION
	Repeat every 4 minutes


	 Repeat every 4 minutes

	ADVERSE EFFECTS 
	Tachycardia                     Tachyarrhythmias 

Severe hypertension        Hyperglycaemia  

Tissue necrosis with extravasation 

	NOTES 
	Higher doses of adrenaline have not been shown to improve long term outcome 

	
	AMIODARONE 

	DESCRIPTION 
	Class III Antiarrhythmic  

Blocks potassium channels prolonging entire action potential 

Decreases sinus automaticity - slows AV conduction 

Increases refractory period of His-Purkinje system 

Has effects on sodium, potassium and calcium channels as well as alpha and beta adrenergic blocking properties 

	INDICATIONS 
	Failure of defibrillation and adrenaline to revert VF/pulseless VT  Prophylaxis of recurrent VF/VT 

Conscious VT, AF, Atrial flutter, SVT 

	DOSE 
	ADULT 
	PAEDIATRIC

	
	Initial 300mg. 5mg/kg 

Consider additional 150mg
	5mg/kg 

	ADMINISTRATION 
	300mg in 20mL5%Glucose IV bolus over 2mins 

Conscious VT, AF, SVT: 5mg/kg in 100mL 5% Glucose over 20-30 minutes 
	IV bolus over 2 minutes 

	CONTRAINDICATIONS 
	Thyroid dysfunction Sinus bradycardia Sinoatrial heart block 

	ADVERSE EFFECTS 
	Transient hypotension Bradycardia  Heart block 

	NOTES 
	Do not mix in N/saline or with other drugs.

Interactions


Beta-blockers: Use with caution, causes bradycardia


Calcium antagonists: Undue bradycardia


Digoxin: Increases digoxin levels by 70%


Heparin/Warfarin: Increases anticoagulant effect

Atropine is the drug of choice given if bradycardia occurs.




REVERSIBLE CAUSES 


There are 8 reversible causes of cardiac arrest, known as the "4Hs and 4Ts". The following provides an overview of their diagnosis and management in ALS. 

HYPOXIA 
Description:
Lack of oxygen to the brain and vital organs. 

Diagnosis:
Cyanosis, SpO2 < 75%, PaO2 < 70-80mmHg 

Treatment:
Important to exclude mechanical cause such as obstruction. Administration of high flow, high concentration oxygen. 

HYPOVOLAEMIA 
Description:
Lack of circulating blood or plasma volume. 

Diagnosis:
Obvious blood loss, history of ↑HR with associated ↓BP. 

Treatment:
Administration of IV fluids / blood products and control of bleeding – direct pressure on external bleeding source and emergency surgery for internal bleeding. 

HYPER/HYPO – METABOLIC CONDITIONS 
Description:
Abnormally high or low level of electrolytes such as potassium and calcium. 

Diagnosis:
Confirmation on blood chemistry or arterial blood gas analysis. 

Treatment:
Administration of crystalloid IV fluids and electrolyte replacement (eg administration of 5mml K+ by RN) or correction (eg administration of dextrose and insulin by MO). 

HYPOTHERMIA 
Description:
Low core body temperature. 

Diagnosis:
 Core temperature <35oC 

Treatment:
Re-warm using administration of warmed IV fluids, heated ventilation circuit, irrigation/lavage of internal cavities (eg bladder via IDC, gastric via NGT). Provide only CPR until temperature reaches 30oC as defibrillation is ineffective below this hence the phrase “you’re not dead until you’re warm and dead”.

TENSION PNEUMOTHORAX 

Description:
Air trapped and accumulating in the pleural cavity compressing the lung, heart and large vessels. 

Diagnosis: 
Tracheal deviation away from the affected side, tympany on percussion of affected side, absent breath sounds on affected side, confirmation on CXR. 

Treatment: 
Insertion of large bore needle into 2nd intercostal space, midclavicular line 

on the affected side by RN or MO. Immediate preparation for insertion of 

intercostal catheter by MO and underwater sealed drain is required. 

TAMPONADE (CARDIAC) 
Description: 
Blood/fluid trapped and accumulating in the pericardium compressing the heart. 

Diagnosis: 
Becks triad: muffled heart sounds, elevated CVP with neck vein distension and hypotension. 

Treatment: 
Pericardiocentesis performed by skilled MO. 

TOXINS 
Description:
Substances ingested, injected or inhaled accidentally or as self-harm. May be caused through interactions of polypharmacy. 

Diagnosis:
History of ingestion / injection / inhalation. Confirmation via blood serology. 

Treatment: 
Antidote or reversal agent of identified toxin/medication. Supportive management until toxin and definitive treatment identified. 

THROMBOEMBOLISM 
Description: Blood clot in coronary / pulmonary vasculature (MI / PE). 

Diagnosis: 
History of deep vein thrombosis (DVT), cardiovascular disease and previous MI. 

Treatment:
MO to consider thrombolytic or surgical intervention if available.
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