Advanced Life Support Package
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"Basic Life Support is the preservation of life by the initial establishment of and/or maintenance of Airway, Breathing, Circulation and related emergency care."

ARC Guideline11.1 February 2006

BASIC LIFE SUPPORT

1. Danger

2. Response

3. Airway

4. Breathing

5. Circulation

6. AED Apply Automatic external defibrillator if available

"Advanced Life Support (ALS) is Basic Life Support with the addition of invasive techniques e.g. defibrillation, advanced airway management, intravenous access and drug therapy."
ARC Guideline 11.1 February 2006

ADVANCED LIFE SUPPORT (ALS)

1. Lethal Arrhythmia interpretation

2. Defibrillation

3. Intubation

4. Pharmacological intervention

The eventual goal of implementing BLS and ALS is to

1. Improve/maintain oxygenation

2. Improve/maintain cardiac output
Together these will improve perfusion to the heart and brain providing the most optimal conditions for patient survival.

The following section provides an overview of ALS management.

INTRODUCTION

The Advanced Life Support (ALS) package for Adults and Paediatrics has been developed in accordance with the Australian Resuscitation Council (ARC) guidelines.  This package serves to compliment the Basic Life Support (BLS) package for Nurses, therefore RN's undertaking this package are required to have a sound knowledge of BLS.

This package provides the theoretical component of the ALS programme. Relevant personnel will also assess participants’ practical competency. Reassessment of proficiency in ALS must be attended annually to retain endorsement of ALS certification.

AIM

The aim of the Advanced Life Support package is to equip RNs working in specialist practice areas or RN's wanting to attain ALS competency, with the theory and practical skills necessary to perform/assist with ALS.

OBJECTIVES

The knowledge obtained from this package will enable the RN to:

1. Differentiate between BLS and ALS

2. Assist with Intubation/cricoid pressure

3. Identify potentially lethal arrhythmia's and the patient management in each situation

4. Discuss ALS drugs

5. Assist/perform defibrillation in a safe and competent manner

6. Discuss the management of respiratory and cardiac arrest for the adult/paediatric patient at an Advanced Life Support Level

ARRHYTHMIA INTERPRETATION
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What does NORMAL sinus rhythm look like?

· Regular

· P waves present/before QRS complex

· T wave present

· Rate 60-100 beats/minute

NB:
Rate
< 60adult  - bradycardia



> 100 adult  - tachycardia

Only 4 lethal arrhythmias occur in cardiac arrests

1. Ventricular Fibrillation (VF)

2. Pulseless Ventricular Tachycardia (VT)

3. Asystole

4. Electromechanical dissociation (EMD)

The majority of patients will have either VT/VF.  If treatment is delayed these rhythms will deteriorate to asystole/EMD

VENTRICULAR FIBRILLATION (VF)

Appears as an irregular chaotic wave trace.

There is no discernible rate and NO PULSE.
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PULSELESS VENTRICULAR TACHYCARDIA  (VT)
· Rhythm has a bizarre wide QRS complex

· No P waves present

· Rate usually greater than 150 beats/min

· May be regular/irregular

· NO PULSE
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ASYSTOLE

· Absence of electrical activity

· Appear as a flat non-discernible line

· Should be confirmed in two leads "TRUE ASYSTOLE"

· NO PULSE
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ELECTROMECHANICAL DISSOCIATION  (EMD)

· is the absence of detectable cardiac output in the presence of a coordinated electrical rhythm

· can appear as sinus rhythm however patient will be unconscious/NO PULSE.

· pacing has no value in EMD

· treatment is aimed at finding and treating reversible causes
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NB:
Causes of EMD:

· Hypoxaemia - Hypovolaemia - Severe acidosis -

Tension pneumothorax - pericardiac tamponade - hyperkalaemia - Hypocalcaemia - 

Calcium channel blocker overdose - Hypothermia - Massive thrombotic/gaseous embolism -

Extensive MI/poor myocardial contraction-Ruptured Ventricle

The following arrhythmias require mention.  Both are potentially lethal and the management may vary from algorithms provided by the ARC.

TORSADES de POINTES

· form of VT characterised by variations in amplitude/direction of electrical activity.

· may be regular/irregular

· no discernible p waves

· ventricular rate 100-300 beats/min
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NB:  Initial treatment/management of Torsades may follow the Pulseless VT Algorithm.  However, Magnesium Sulphate should be administered and Lignocaine withheld.
COMPLETE HEART BLOCK  (CHB)

· is where the atria and ventricles are contracting independently of each other (P waves are not related to QRS complexes)

· it will appear as a regular rhythm/patient may have a detectable pulse.
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NB:
Depending on the severity of the block the patient may appear asymptomatic/severely compromised.

In the latter scenario Basic Life Support measures may need to be instituted and arrangements for urgent pacing required.

NB:
An external Pacing Unit is available to the cardiac arrest team to utilize in this situation. 

DEFIBRILLATION  (Asynchronous depolarization)
Is the passage of a direct current through the chest to simultaneously depolarise the cells of the myocardium and to enable resumption of organised electrical activity.

To understand the pathophysiology of defibrillation, an understanding of the normal conduction pathway is essential.
CARDIAC CONDUCTION

An electrical impulse is initiated in the sino-atrial node (SA node)  - primary pacemaker (1)  the impulse travels via internodal tracts (2) to the right and left atria.  It slows briefly at the atrioventrical node (AV-node)  (3) thus allowing blood from atrial contraction to flow into and fill the ventricles.  The impulse then passes down the Bundle of His (4) to the right and left bundle branches (5) and to the Purkinje fibres (6) whereby a uniform ventricular contraction occurs.
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THE MODERN DEFIBRILLATOR

· designed to deliver an electrical impulse (direct current) via the paddles to the patients chest

· ability to accept a charge (either AC line power/battery), store it and deliver the energy in a short controlled burst to the patient.

· charging the defibrillator can take 10-15 seconds.

· discharging takes 5-30 milliseconds.

INDICATIONS FOR DEFIBRILLATION

1. Terminate ventricular tachycardia

2. Terminate ventricular fibrillation

CONTRAINDICATIONS

· Never defibrillate a conscious patient
· Never defibrillate "true asystole"  (confirmed in two leads,)
NB:  If there is any difficulty in the diagnosis of asystole, the VF protocol is followed.  (ARC Guideline 11.2 March 1993)
PROCEDURE FOR DEFIBRILLATION

Single shocks only, should be administered at maximum joules then recommence CPR immediately for 2 mins. (200j – biphasic, 360j – monophasic)

3 ‘stacked’ consecutive shocks should only be delivered in Witnessed/Monitored VT or VF arrests where a defibrillator is immediately available. Without removing the paddles from the chest if used, check the rhythm before recharging to deliver the next shock.

After this subsequent shocks are single shocks only.

1. Turn the defibrillator ON

2. Ensure synchronised mode is OFF

3. Verify the rhythm is VT/VF and the patient is unconscious/no pulse

4. Select appropriate paddle size, ( < 10kg 4.5m round  ( > 10kg/adult 8-10cm oblong

5. Apply gel pads to chest/gel to paddles

6. Select energy level required; Monophasic, Bi-phasic, Adult or Paediatric.

7. Position paddles onto chest

8. Charge the defibrillator

9. Ensure all personnel/including operator are clear of patient/bed, say distinctly STAND  CLEAR!
10. Apply firm pressure to paddle then depress paddle discharge buttons (deliver "SHOCK")

11. Observe rhythm

12. Place paddles back into machine when procedure complete

SAFETY ASPECTS OF DEFIBRILLATION

The operator MUST NOT:

1. Defibrillate in presence of water

2. Defibrillate over ECG electrodes/leads or GTN patches

3. Defibrillate over an implanted device (pacemaker)

4. Have any contact with the patient during defibrillation

5. Charge/discharge paddles into air

6. Defibrillate if the patient is in contact with any metal fixtures

7. Apply pastes other than defibrillator gel paste / pads to the patient's skin or defibrillator paddles

8. Allow oxygen flow from manual ventilators (ambubag) to flow onto chest during defibrillation

* The procedure/safety aspects of defibrillation should apply to all defibrillators regardless of model.

FACTORS AFFECTING SUCCESS

1. CHEST IMPEDANCE (CI)

· This is the resistance to current that is offered by the chest

· Dry unprepared skin leads to increased resistance and decreased current flow

Decreased CI can be achieved by:

· Applying electrode gel/paste/pads

· Firm pressure applied to the paddles when defibrillating

2. POSITION OF THE PADDLES
Correct paddle placement (as the following diagrams illustrate), ensures the electrical impulse passes through the bulk of myocardial tissue.

ANTEROLATERAL PADDLE POSITION

· standard paddle placement (see diagrams below)

· paddle is placed to left of patients left nipple at the mid-axillary line(6th intercostal space)

· other paddle placed to the right of the upper sternum just below the patients right clavicle (2nd intercostal space)
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ANTERIOR/POSTERIOR PADDLE POSITION

· paddle is placed anteriorly over the pericardium just to the left of the lower sternal border

· other paddle placed posteriorly (patient back) behind the heart

NB:
bone is not a good conductor of current.

· In females placement over breast tissue should be avoided.  Instead placement is at mid/anterior axillary level.

3. METABOLIC IMBALANCES
e.g. hypoxia, acidosis, hypokalaemia

4. HYPOVOLAEMIA
5. HYPOTHERMIA
6. INSUFFICIENT ENERGY LEVEL
7. MORBID OBESITY
An effective DC shock is one that provides enough energy to depolarise most of the myocardial cells to terminate VT/VF, but not one that will result in cardiac damage.

The ALS flowchart (ARC) provides a recommended guide to the management of:

VF/pulseless VT 

Asystole 

EMD 
It is to be utilised as a guide only.  Variations to treatment will ultimately be at the discretion of the designated team leader at the arrest.
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INTUBATION

INDICATIONS FOR INTUBATION:

1. To obtain/maintain a clear airway

2. To prevent aspiration of GIT contents

3. To facilitate delivery of high FiO2
4. To facilitate positive pressure ventilation

5. Alternate route for drug administration

6. To enable tracheal suctioning

EQUIPMENT:

1. Laryngoscope blades

2. Endotracheal tubes ETT/10ml syringe

3. Ambu-bag/mask/guedels

4. Suction tubing/yankeur sucker

5. Introducer (not always utilized)

6. Lubricant

7. Tape to secure ETT (tracheostomy tape)

8. Stethoscope

9. Haemodynamic monitoring (ECG, BP, SaO2)

10. *Drugs:  anaesthetic/sedation/muscle-relaxant

*In the arrest situation the patient is usually moribund and requires no sedation or muscle relaxant for intubation.

However, in the situation when the patient is severely compromised yet conscious and intubation is inevitable, the arrest team will either

1. Wait for the patient to lose consciousness and then intubate

2. Electively anaesthetise the patient to intubate

In the latter scenario, the RN's role will encompass the following;

PREPARATION FOR INTUBATION

1. Ensure procedure explained to the patient (brief!)

2. Equipment preparation

ETT

-check cuff on ETT

-lubricate the tube/introducer

Suction

-connect yankeur to high suction and ensure it is working

Ambubag

-connect to mask and attach to high flow oxygen (at least 15L/min)

3. Draw up and label all drugs.

-anaesthetic agents

-sedation

-muscle relaxant

4. Prepare and position the patient

-supine if condition allows

-connect to monitoring equipment  
-ECG

-Pulse Oximetry

-BP

5. Remove head of bed and pull out from wall

6. Place tape to secure ETT behind patient's head

7. Ensure patient has patent IV access with compatible IV fluid

PROCEDURE FOR INTUBATION

1. Patient is pre-oxygenated on 100% via the ambu-bag/mask.  

Conscious patient's are allowed to breath for themselves.

Unconscious patients are manually ventilated utilizing guedels.

2. Administration of drugs (if required) as indicated by the M.O.

NB:  CRICOID PRESSURE should be applied very gently whilst patient is awake, deepening the pressure as the patient loses consciousness. (see Diagram 1 & 2)

3. Laryngoscope is advanced until epiglottis is visualised.  The tongue is gently lifted with the blade until the vocal cords are visualised.  The ETT is introduced with the cuff deflated between the cords through the larynx and into the trachea until the cuff is beyond the larynx.

4. Once the ETT is positioned the introducer is removed, the cuff is inflated and the ETT is connected to the ambubag/O2.  The patient is then manually ventilated.

5. The patient's chest is auscultated for equal air entry on both sides of the chest, observe:

-chest movement

-patient colour

-oximetry

Once the M.O. confirms the ETT is positioned correctly, the M.O. indicates to release cricoid pressure and the ETT is tied in place with tracheostomy tape.

6. The ETT position will eventually be confirmed by CXR.  Ideally it should sit approximately 3cm above the carina.
7. Record:  size of ETT inserted, at what length ETT is inserted at lip

8. Suction the ETT if required

NB:  "attempts at intubation should not interrupt ventilation for longer than 20 seconds"

(Ref. ARC. Guideline, 11.2  February 2006).

If intubation is unsuccessful after 20 seconds, the procedure should be abandoned and the patient ventilated before another attempt at intubation occurs.

Prior to intubation CRICOID PRESSURE will be applied.  As the picture demonstrates this is pressure applied to the cricoid cartilage that results in decompression and closure of the oesophagus thus preventing passive aspiration of gastric contents whilst intubation is being performed.

NOTE:  CRICOID PRESSURE SHOULD ONLY BE APPLIED BY THOSE PERSONS COMPETENT IN THIS TECHNIQUE AND SHOULD ONLY BE RELEASED UPON VERBAL ORDERS BY THE DOCTOR PERFORMING INTUBATION.
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COMPLICATIONS OF INTUBATION
DURING INSERTION

1. Trauma

2. Aspiration

3. Laryngospasm

4. Bronchospasm

5. Oesophageal intubation

6. Arrhythmia's/cardiac arrest

7. Hypertension

8. Raised Intracranial Pressure (ICP)

POST INTUBATION (immediate)

1. ETT obstruction
2. ETT Dislodgment - main bronchus

3. Hypotension - (secondary to positive pressure ventilation with ambubag/ pharmacological agents).

Intubation may be uneventful, however the RN must be aware of these possible complications and subsequent sequelae in order to assist with treatment.  Haemodynamic monitoring and astute visual observation of the patient, are vital in the early detection of these complications.

DRUGS USED IN INTUBATION

SODIUM THIOPENTONE

Barbituate anaesthetic

Requires mixing with 20mls sterile water for injection

2.5% approx equals 25mg/ml


ONSET:

60 secs

DURATION:
5-10mins

PRECAUTIONS:
need patent IV access, irritant to tissues, extravasation will lead to tissue sloughing hypotension secondary to cardiac depressant effect

SUXAMETHONIUM

· Refrigerated drug

· Depolarizing muscle relaxant

· Drug is broken down by pseudocholinesterase


ONSET:

Rapid onset 30 secs characterised by fasciculation

DURATION:
short acting 3-5mins therefore ideal for intubation (allows cord relaxation)

PRECAUTIONS:
may cause bradycardia (reversed by atropine) caution in burns patient with severe muscle injury may cause hyperkalaemia (lead to cardiac arrest)

VECURONIUM/PANCURONIUM

· non-depolarizing muscle relaxant

· competes at receptor sites with acetylocholine

ONSET:

90secs-2.5 mins therefore ideal for intubation

DURATION:
Vecuronium:  15-25 mins

Pancuronium: 30-45 mins

PRECAUTIONS:
Not compatible with thiopentone

May be reversed by administering neostigmine/atropine

MIDAZOLAM

· benzodiazepine
· sedative/hypnotic/amnesic
· similar to valium though has shorter acting time

ONSET:

90secs

DURATION:
Variable dependant on renal function

PHARMACOLOGICAL INTERVENTION

"No medication has been shown to improve long term survival in humans after cardiac arrest.  Priorities are defibrillation, oxygenation and ventilation together with external cardiac compression"  (ARC guidelines guideline 11.6 February, 2006).

During the resuscitation process the IV fluid of choice is 5%.  Dextrose as it is compatible with all the 1st line resuscitation drugs.

ADMINISTRATION OF DRUGS

Can be achieved via the following routes

1. Peripheral cannula:  easily inserted into the cubital fossa, avoid lower limb veins due to impairment of blood flow below the diaphragm

2. External jugular may be cannulated by M.O. if no other veins.

3. If Central Venous Line (CVL) available utilize it (however, CPR should not be interrupted to insert one)

4. Intracardiac injection has very limited benefit.  Insertion of which could result in multiple serious complications (aortic perforation, tamponade)

5. ETT

The following drugs can be administered via ETT:

· Adrenaline

· Lignocaine

· Atropine

· Naloxone

· Salbutamol

NB:  Sodium bicarbonate, Calcium Chloride must not be administered via ETT as they cause mucosal/alveolar damage.

Method of administration via ETT (as recommended by ARC)

· Suction the airway

· Insert a clean catheter (eg suction catheter) beyond tip of the ETT and instil the medication via side port.

NB:  Adult dosage via ETT is Five (x5) times the intravenous dose diluted to 10mls in Water for Injection

· Administration should be followed by, 2 vigorous ventilations, to disperse the drug across the lung membranes.

DRUGS USED IN ALS

ADRENALINE

ACTION:
"A naturally occurring catecholamine with alpha and beta effects.  In cardiac arrest via its alpha adrenergic action it produces peripheral vasconstriction and directs available cardiac output to the myocardium and brain"  (ARC guideline11.6 Feb. 2006).

INDICATIONS:
VF /VT after initial countershocks have failed.


Asystole and EMD as initial treatment

COMPLICATIONS:
Tachyarrhythmias, severe hypertension after resuscitation, tissue necrosis if extravasation occurs, inactivated by Sodium bicarbonate.


LIGNOCAINE

ACTION:
Is a potent suppressor of abnormal cardiac rhythm
INDICATIONS:
Antiarrhythmic for VF/VT

COMPLICATIONS:
Drowsiness, twitching/fits, coma, hypotension, bradycardia, heartblock and asystole


AMIODARONE

ACTION:
Complex drug that has effects on Na+, K+ and Ca++ channels as well as alpha- and beta-adrenergic blocking properties

INDICATIONS:
Failure of Defib shocks & adrenaline to revert VF/pulseless VT 

COMPLICATIONS:
Hypotension, Bradycardia, heart block 


ATROPINE

ACTION:

Parasympathetic blocker antagonises action of the vagus nerve
INDICATIONS:

bradyarrhythmias to increase heart rate



Asystole resistant to standard treatment

COMPLICATIONS:
Tachycardia which may cause hypotension



POTASSIUM

ACTION:
Essential electrolyte for cell membrane stability.  Imbalance may precipitate life threatening ventricular arrhythmias.
INDICATIONS:
Persistent VF in patients who have taken diuretics without potassium replacement therapy.

COMPLICATIONS:
Tachycardia which may cause hypotension

SODIUM BICARBONATE (NaHCO3 8.4%)

ACTION:
Alkalising solution used to reverse the metabolic acidosis associated with tissue hypoxia in cardiac arrest.

NB:  Early efficient CPR and adequate ventilation negate the need for any NaHCO3.

INDICATIONS:
Treat metabolic acidosis


Hyperkalaemia


Prolonged cardiac arrest (greater than 15 mins)
COMPLICATIONS:
Alkalosis


Hypernatraemia


Hyperosmolarity

CALCIUM GLUCONATE  (1g/10mls  10w/v)

ACTION:
Essential electrolyte normal muscle and nerve activity.
INDICATIONS:
Used in treatment of arrythmias/hypotension associated with hyperkalaemia/hypocalaemia or overdose of calcium-channel blocking drugs.
COMPLICATIONS:
Increase myocardial and cerebral injury by mediating cell death


Extravasation causes tissue necrosis.

MAGNESIUM SULPHATE (MgSO4) 

ACTION:
Essential electrolyte.  Hypomagnesaemia causes myocardial herperexcitability
INDICATIONS:
Torsades de points

Arrhythmias associated with digoxin toxicity


Ventricular arrhythmias


Hypokalaemia

COMPLICATIONS:
Excessive use may lead to muscle weakness, paralysis and respiratory failure.

PAEDIATRIC ADVANCED LIFE SUPPORT

INTRODUCTION

"Cardiopulmonary arrest in infants and children is rarely a sudden event.  Instead it is often the end result of a progressive deterioration in respiratory and circulatory function….."

(Jama Oct 28 1992 - Vol 268 No 16).  
Respiratory dysfunction is the most frequent cause of arrest in paediatric patients.

“Respiratory arrest may occur alone, but if it is treated promptly it may not progress to cardiac arrest” ARC Guideline 12.1 p2. 2006 

Cardiopulmonary arrest results from hypoxia and leads to profound acidosis, decompensation with resultant poor prognosis.

"Definitions of "infant" and "child" are based on a combination of physiology, age and physical size


Many aspects of Paediatric Advanced Life Support are similar to Adult Advanced Life Support.  Both will incorporate: -

1. BLS

2. Lethal Arrhythmia interpretation

3. Defibrillation

4. Intubation

5. Pharmacological intervention

However the RN must be aware that in Paediatric Advanced Life Support there does exist some major differences.

· Aetiology (See Basic Life Support Package Paediatric Component)

· Equipment size and drug dosages vary with patient size/weight

· Arrhythmias that are specific to paediatric arrest situations

· Use of intraosseous route in ALS

· Generally there is a worse outcome

(T. O'Connor Paediatric Advanced Life Support Resuscitation Update 1995)

Table 2.2 Normal Vital Signs in Children

	Normal Heart and Respiratory Rate

	Age (approximate)
	Awake Heart Rate
	Sleeping Heart Rate
	Respiratory Rate

	Infant (6 months)
	120-160/min
	80-180/min
	30-60/min

	Toddler (2 years)
	90-140/min
	70-120/min
	24-40/min

	Preschool (4 years)
	80-110/min
	60-90/min
	18-30/min

	Adolescent (15 years)
	75-100/min
	50-90/min
	12-15/min


The above table represents "normal"  Heart rate/respiratory rates in children

(Adapted from:  and Morris St. Louis Essentials of Paediatric Intensive Care Levin, 1990)

INTUBATION:

INDICATION FOR INTUBATION

1. Obtain/maintain clear airway

2. Facilitate delivery of high FiO2
3. Facilitate positive pressure ventilation

4. Alternate route for drug administration

5. Enable tracheal suctioning
Children have specific anatomical differences when compared to adults that make a clear airway and intubation difficult.

ANATOMICAL DIFFERENCES

1. Large head relative to body size

2. Small oropharynx with relatively large tongue

3. Glottic opening higher in the neck (C3 infants, C5-6 adults)

4. Increased resistance to flow from smaller airways

5. Cricoid ring is narrowest part of child's airway (hence uncuffed tubes)

6. Infants less than 6 months are nose breathers

7. Large angle of jaw 140( in infants.  (120( adults).

NB:-  The procedure for intubation and associated complications are the same as the Adult patient, however equipment utilized in the intubation procedure may vary.

EQUIPMENT

1. LARYNGOSCOPE BLADES:
-
straight blade (infants)

·  curved blade (older child)

2. ETT:



-
uncuffed ETT used in children < 8 yrs

· have one size higher / lower available


 
3. Ambubag/mask/Guedels

4. Suction tubing/paediatric yankeur sucker

5. Introducer

6. Magils forceps

7. Tape/Sleek to secure ETT

8. Stethoscope

9. Haemodynamic monitoring (ECTG, Oximetry)

NB:  Ensure ECG tone on monitor is audible as vagal stimulus can cause reflex bradycardia

10. Drugs (sedation/muscle relaxant) if required.

NB: To avoid hypoxaemia, attempts at intubation should not be prolonged, bag /mask ventilation should be resumed. (ARC Guideline. 12.2 February 2006) 

Bag-Valve-Mask:  PAEDIATRICS

The diagram illustrates the paediatric Bag-Valve-Mask used in Advanced Lift Support.
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NB:-  "Resuscitation bags used for infants and children should have a minimum volume of 500ml and be connected to 15L/02.  During cardiopulmonary resuscitation pressure limiting devices on the Ambubag may need to be bypassed, since pressures required for adequate ventilation during CPR may exceed the devices limits (especially true of patient with poor lung compliance).

(Reference:  JAMA Oct 2


ACCESS TO CIRCULATION IN PAEDIATRICS

"Repeated unsuccessful attempts at cannulation wastes valuable time.  Alternate access is possible via the INTRAOSSEOUS ROUTE or less effectively via the ETT".

REFERENCE : ARC Guideline 12.6, February 2006.

INTRAOSSEOUS ACCESS (IOA)

· This is a rapid safe reliable route for administration of drugs, crystalloids, colloids and blood

· A rigid needle (intraosseous) is inserted into the anterior tibial bone marrow providing access to the non-collapsible marrow venous plexus

· IOA can be achieved in 30-60 secs

· Onset of action/drug levels following IOA administration is comparable to IV administration
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ENDOTRACHEAL ACCESS


Should be utilized if IV/IO access has not been achieved within 3-5 mins


ARRHYTHMIA

In paediatric advanced life support arrhythmias are classified under the following:

1. Asystole/severe bradycardia

2. Ventricular fibrillation/pulseless VT

3. Electromechanical dissociation

4. Supraventricular tachycardia

Paediatric arrhythmias are predominantly the result of:-

1. Hypoxaemia

2. Acidosis

3. Hypotension

SEVERE BRADYCARDIA
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May appear as regular/irregular rhythm.

Define as a persistent slow rate of 
< 60bpm in an infant and





< 40bpm in a small child

NB:  This is an ominous sign which left untreated will result in hypotension and cardiovascular collapse.

SUPRAVENTRICULAR TACHYCARDIA (SVT)
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Regular rhythm with rate exceeding 200-220/min in an infant and 160/min in child over 5 years.

NB:  "During infancy SVT is the most common arrhythmia, producing cardiovascular instability".

· Cardiopulmonary stability during episodes of SVT is affected by child's age, duration of SVT ventricular function and ventricular rate.

· Very rapid rates for long periods in young infants can lead to low output state and shock.  If myocardial function is poor SVT can produce signs of shock in a relatively short time".

Reference:  JAMA Oct 28, 1992 Vol 268 No 16.

Management of SVT

1. Synchronised DC shock (0.5-1.0J/kg) in a severely hypotensive patient

2. Adenosine initial bolus 0.1mg/kg to a max of 6mgs

 2nd dose 0.2mgs/kg to a max of 12mgs IV/I.O

3. SVT may respond to manoeuvres which increases vagal tone eg:

a) Carotid sinus massage

b) Valsalva/stimulation of pharynx

c) Pacing

d) Ice pack to the face (in infants only) i.e. elicit "diving reflex"

NB:  the "Diving reflex" is a primitive reflex through which Autonomic Nervous system stimulation produces increased vagal tone and reversion of SVT to sinus rhythm.




























1 Witnessed Monitored ONLY Monophasic/Biphasic: 2j/kg, 4j/kg, 4j/kg

*At first defibrillation attempt only. Subsequent Defibrillation SINGLE shocks only at 4j/kg


CONCLUSION

The registered nurse functioning in an Advanced Life Support role must not only have superior skills/knowledge relating to all facets of advanced life support but be prepared to act as a resource person to more junior members of staff participating in an arrest.

Ongoing education and regular practical assessment are vital for retention of these skills/knowledge by the RN.

NOTES

ADVANCED LIFE SUPPORT

QUESTIONS

1. Peter Young, a 20 year old male is admitted to the Emergency Department following a MVA.  CXR reveals multiple rib fractures.  His condition deteriorates post admission.  He is now unconscious/apnoeic and pulseless.  An ECG rhythm strip reveals the following.
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a) What is the above rhythm?

b) What are potential causes of this rhythm?

c) Outline the Advanced Life Support algorithm pertaining to the above rhythm.

2. Mr Brown is a 78 year old male who has collapsed in a medical ward.  Nursing staff have initiated basic life support.  Upon arrival of the arrest team the patient is unconscious/apnoeic/pulseless. ECG rhythm strip reveals the following.

[image: image17.jpg]



a) What is the above rhythm?

b) What are the first three steps in the management of this arrhythmia following basic life support?

Several minutes have elapsed.  Resuscitation effort's continue.  The patient's rhythm has altered and appears as the following.
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c) Prior to definitive diagnosis how do you ensure the above rhythm is "true asystole"

d) -
What drug and at what dosage, would be initially used in the management of this rhythm.

· How frequently can this be administered?
3. Why is cricoid pressure used in intubation?
4. What is the standard position of defibrillator paddles on a patient's chest?
5. What factors increase chest impedance and what measures can be taken to minimize chest impedance?
6. What drugs might be required for the intubation procedure?
7. What are five complications of intubation?
8. List signs and symptoms of each.
9. What safety aspects must be considered when defibrillating?
10. Locate the defibrillator in your department.  During an arrest how would you know if the synchronized button had been switched ON?
11. What two main routes of drug administration are used in paediatrics?
12. Define an
- 
infant
· small child
· older child
13. Why are uncuffed ETT used in children less than 8 years of age?
14. Attempts at intubation should be ceased when …..
15. Calculate the "initial" direct current shock required for a 10kg child in ventricular fibrillation?
16. Approximately what size ETT would be required for this child?
17. What is the definition of severe bradycardia?
18. In which of the following would defibrillation be the priority of treatment, following basic life support?
a) Asystole/severe bradycardia
b) VF/Pulseless VT
c) EMD
d) SVT

19. 
What are the indications for intubation in the paediatric patient?
20.
Jessica is a 9 week old baby brought into the Emergency Department by her parents.  She initially appears to have gasping respirations but rapidly deteriorates and becomes apnoeic.
The following rhythm is evident NB:  Heart rate  <80bpm
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What would be a normal heart rate for this child?

Identify the rhythm.

What factors can precipitate this arrhythmia?
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Precordial thump


For witnessed/ 


Monitored arrest





VF / VT


Shockable





Non-Shockable


PEA/Asystole





CORRECT REVERSIBLE CAUSES


Hypoxaemia


Hypovolaemia


Hypo/hyperthermia


Hypo/hyperkalaemia


& metabolic disorders


Tamponade


Tension Pneumothorax


Toxins / poisons / drugs
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coronary





Defibrillate 


1Shock
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Biphasic 200j





Witnessed Monitored 


only


3 stacked shocks at 1st attempt


Manual Monophasic:


360j/360j/360J


Manual Biphasic:


200j/200j/200j























DURING CPR


If not already done:


Check electrode/paddle position & contact


Attempt/verify/secure:	airway


			IV access


Give Adrenaline 1mg & repeat every 3 min


CONSIDER


Antiarrhythmics for VF/VT:


	Lignocaine	1-1.5mg/kg


	Amiodarone	300mgs


	Mg++		5mmol


Electrolytes:  K+	5mmol


Buffers: NaHCO3	1mmol/kg


Atropine 1-3mg + pacing 


for asystole  / severe  bradycardia





Immediate CPR


2 minutes


Correct reversible causes





Immediate CPR


2 minutes


Correct reversible causes








Australian Resuscitation Council, Guidelines, P.S. 11.2 p6. February 2006











DOSAGE:		3-5mg/kg


PAED DOSAGE:	3-5mg/kg





DOSAGE:		1mg/kg


PAED DOSAGE:	1mg/kg





DOSAGE:		0.1mg/kg


PAED DOSAGE:	0.1mg/kg





DOSAGE:		0.1mg/kg


PAED DOSAGE:	0.1mg/kg





ADULT DOSAGE:	1mg and this should be repeated every 3-5 mins during CPR


PAEDS DOSAGE:	(IV/Intraosseous) 10mcg/kg


					Paed ETT 100mcg/kg





ADULT DOSAGE:		Initial bolus 1mg/kg


PAEDS DOSAGE:	IV/Intraosseous) 1mg/kg  ETT 2mgs/kg





ADULT DOSAGE:		Initial bolus 300mgs (a further dose of 150mgs could be considered) Followed by an infusion 


PAEDS DOSAGE:	(IV/Intraosseous) 5mg/kg over 2 mins, which may be repeated





ADULT DOSAGE:		Initial bolus 1mg then repeated to a total of 3mg


PAEDS DOSAGE:		(IV/Intraosseous) 20mcg/kg   ETT 30mcg/kg





ADULT DOSAGE:		Bolus 5mmol slow IV


PAEDS DOSAGE:	(IV/intraosseous) 0.03 - 0.07 mmol/kg





ADULT DOSAGE:		Initial bolus 1mmol/kg then as guided by Arterial blood gases.


PAEDS DOSAGE:	(IV/intraosseous) 1mmol/kg





ADULT DOSAGE:		Bolus 15-30mls 


PAEDS DOSAGE:	(IV/intraosseous) 0.7mL/kg to a max of 20mls OF 10%w/v 





ADULT DOSAGE:		Bolus 5mmol.  May be repeated once and by an infusion of 20mmol over 4 hours





PAEDS DOSAGE: 0.1-0.2mmol/kg followed by an infusion of 0.3mmol/kg over 4hrs





Infant : < 1yr


Small/Young  child:  1 - 8 yrs


Large child : 9-14yrs- treat as per adult protocols.


(ARC  policy statement 12.1 March 1998).





NB:  Tube size (Children > 1yr)		Formula:  Age  + 4


See ARC table page 22.				        		 4





	1ml/< 1yr old


	2ml/infant 1-5yrs


	5ml/small child 5-8yrs


	10mls > 8yrs old





PAEDIATRIC CARDIORESPIRATORY ARREST





One DC shock  1


2j/kg


Monophasic/ Biphasic


























BLS Algorithm 30:2





Attach Defibrillator - monitor





Assess rhythm / pulse





Provide ventilation & oxygenation




















VF / VT





NON VF/VT


EMD/ Asystole





CORRECT REVERSIBLE CAUSES


Hypoxaemia


Hypovolaemia


Hypothermia


Hypo/hyperkalaemia


& Metabolic disorders


Tamponade


Tension Pneumothorax


Toxins / poisons / drugs


Thromboembolism /obstruction





DURING CPR


If not already done:


Check electrode/paddle position & contact





Attempt/verify/secure: IV / IO access


Give Adrenaline Via IV 10mcg/kg


& repeat every 3 min 


If via ETT 100mcgs/kg all the time


 


CONSIDER


Antiarrhythmics for VF/VT:


    Lignocaine	1 - 1.5mg/kg


    Amiodarone	5.0 mg/kg


    Mg++		0.05 - 0.1mmol/kg


Electrolytes:  K+	0.05 mmol/kg


Buffers:  NaHCO3	1mmol/kg


Atropine 20mcg/kg + pacing for asystole  / severe bradycardia





Continue 


CPR


Correct reversible


Causes





Immediate


CPR 2 mins


Correct reversible


Causes





Australian Resuscitation Council, Advanced Life Support Guideline, 12.3 February 2006 page 2.





Drug dosages are diluted with water for injection 





Immediate CPR


2mins


Correct reversible


Causes








One DC shock  


4j/kg


Monophasic/ Biphasic








Adrenaline 10mcgs/kg 


IV/ IO


Every 3 mins
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