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WELCOME

Welcome to the Ramsay Health Care Adult Advanced Life Support program.

The Australian Heart Foundation cites cardiovascular disease as accounting for 43,477 deaths
in Australia in 2017, including almost 20,000 deaths from ischaemic heart disease (ABS cat. no.
3303.0), more than any other single cause of death for both men and women. It also states that
of Australians aged 55-64 years of age, 8.8% are reported living with heart, stroke or vascular
disease, and that prevalence increases with age to 39% for those Australians aged 85 years and
over.

The aim of this program is to provide the knowledge and skills required to recognise and manage
the patient with a life threatening event, in line with current guidelines from the Australian
Resuscitation Council. The ANZCOR guidelines are available for free access at www.resus.org.au

About this course

This is not an ARC recognised/endorsed course. Ramsay hospitals accept the level

of training provided according to the standards of the face to face and assessment
components provided by each hospital. The Adult ALS program has been made possible with
the support and critical contribution of ALS educators from around the country.

Prerequisites

Prior to enroliment in this course you must be deemed competent in Basic Life Support within the
past 12 months

Structure
This program is divided into two undertakings:
1. The online module or equivalent document (this document)

2. Face-to-face training and practical assessment (according to site preferences e.g. case study
or simulation)

Assessment requirements

Completion of the online module and quiz (in print or interactive format) is not equivalent to an ALS
qualification.

It is a requirement of this program that you complete the online learning and achieve 100% in the
accompanying assessment before you can be enrolled in the face-to-face session.

At successful completion of the module and assessment, you will be instructed how to proceed
with enrolment in the face to face session.
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Duration

It is recommended that you spend a minimum of 4 hours on the learning contained within this
document. In order to register your completion of this document, you are required to log in to
your eLearning and complete the online assessment. This assessment is accessible on Ramsay
machines, personal computers, and iPads and tablets.

Additional resources
You will need your Athens login to access the recommended basic Anatomy and Physiology text:

« Essentials of Anatomy and Physiology — 6th Ed. (2011), Chapter 12: The Heart.

Note: You need to log in to Athens via the Ramsay Library website in order to access this
resource. If you do not already have an Athens login (this is NOT your eLearning password) you
should register at ramsaylibrary.com.au

Document Version Control

Version Date Rationale

2.1 20 April 2017 Added Athens login link to Rhythm Recognition
chapter introduction

3 20 November 2018 Updates based on changes in ARC Guidelines
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OBJECTIVES

At the end of this learning, you should be able to:

version 3.0 2018

Describe the concept of the Chain of Survival

Discuss the importance of early recognition of potential cardiac arrests
Describe the ethical and legal requirements of CPR

Follow the Advanced Life Support algorithm

Identify cardiac rhythms requiring defibrillation

Describe the principles and application of defibrillation

Discuss the choice and application of airway adjuncts

Describe your role in assisting with advanced airway management
Describe how to assist with a tracheal intubation

Identify medication and doses used in resuscitation

Describe the principles and application of synchronised cardioversion
Describe the principles and application of non-invasive cardiac pacing
Discuss the requirements of post resuscitation care




Adult Advanced Life Support
Introduction

In this section, we’ll look at the aims of Advanced Life Support and the role of the nurse, as well as the
what, why, how and when of cardiac arrest and resuscitation

THE AIMS OF ADULT ADVANCED LIFE SUPPORT

When a patient suffers a cardiac arrest in a hospital their chances of survival should be optimal.
Advanced Life Support (ALS) aims to increase these chances through uniform procedure and early
recognition practices.

Advanced Life Support is defined by the Australian Resuscitation Council as:

“Basic Life Support with the addition of invasive techniques e.qg. defibrillation, advanced airway
management, intravenous access and drug therapy.”

The role of the nurse in ALS

The role of the nurse has expanded to require the individual nurse to have a sound knowledge of
and be able to demonstrate skills in both the care of and management of the patient during a life
threatening emergency.

There is increased emphasis for the nurse regarding non clinical skills such as leadership,
teamwork and communication to improve CPR performance and patient outcomes. Your role will
not only be to undertake the clinical aspects of resuscitation but to act as role model and mentor to
junior staff during the arrest situation.

Nurses with ALS training, following the algorithm and working with the team may show improved
outcomes. However, “available research suggests that ALS knowledge and skills decay by 6
months to 1 year after training, and that skills decay faster than knowledge” (C.W.Yang et al,
2012). Regular education and assessment programs (3 — 4 times a year) based on scenarios allow
the nurse to reflect and update their practical skills in a non-threatening environment, providing an
opportunity to have hands on practice with the equipment.

The nurse involved in Advanced Life Support should be aware of and act within their scope of
nursing practice.

CARDIOPULMONARY ARREST

Cardiopulmonary arrest, also known as Cardiac arrest, is defined by the abrupt cessation of the
heart’s ability to contract effectively, resulting in loss of cardiac output and eventual death. In many
hospitalised patients, cardiopulmonary arrest is neither a sudden nor an unpredictable event.

Cardiopulmonary arrest is generally triggered by failure in either the respiratory system or the
cardiovascular system.
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The respiratory system

Arrest due to airway problems may be caused by (but is not limited to):

*  CNS depression
+  Bodily fluids

* Inflammation

+ Foreign body

* Infection

« Laryngo or bronchospasm

Any condition that prevents the respiratory tract’s ability to function normally will have a profound
negative impact on the patient’s respirations and oxygen delivery to the tissues. Arrest due to
breathing problems may be caused by (but not limited to):

*  CNS depression

*  Muscle weakness

+  Exhaustion

* Acute episodes of respiratory conditions
* Lung disorders e.g. pneumothorax

The Cardiovascular System

Circulation problems may be a primary cardiac condition caused by:

* ischaemia or infarction Secondary cardiac problems may be as a result
« arrhythmia or cardiac failure due to of.
hypertrophy - respiratory obstruction

+ tamponade myocarditis/cardiac tamponade - asphyxia
* tension pneumothorax
* severe blood loss
* hypoxaemia
* hypothermia
* septic shock

Signs

The cardiac arrests with the worst outcomes are usually neither sudden nor unpredictable. In hospital,
cardiopulmonary arrest usually presents as a final step in a sequence of progressive deterioration of
the presenting iliness, involving hypoxia and hypotension.

Regular and complete sets of core physiological observations are vital to aid the detection of
the deteriorating patient. Often patients will not display noticeable physical signs that they are
deteriorating, particularly if they are relatively young and fit with efficient compensatory mechanisms.

version 3.0 2018
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Young patients are able to compensate for disordered physiology efficiently and when their
compensation mechanisms fail (e.g. they become hypotensive), it is an ominous sign and an
indication of significant deterioration.
Signs of deterioration will include one or more of the following elements:

* Respiratory Rate

+ Heart Rate

* Blood Pressure

*  Temperature

« Glascow Coma Score - level of consciousness

 Pain

The Chain of Survival

In 1990, the American Heart Association developed the Chain of Survival. In Australia, a variation
of this has been developed by Professor Middleton of Take Heart Australia which describes 6
links. Like any chain, its only as strong as its weakest link. When each link in the chain works
successfully, the chances of surviving a sudden cardiac arrest suddenly decreases.

Early CPR Should be commenced and maintained
until a medical emergency team can arrive to lead the
event. Effective and quality compressions with minimum  ALS A response by a trained medical emergency team
interruptions are the cornerstone of BLS/ALS to enable  if available to provide Advanced Life Support measures
improved outcomes for the patient. ~ for the patient by continuing ongoing CPR, defibrillation,

medication and reversal of the possible cause of the
Early Recognition of the deteriorating deterioration and/or arrest.

patient is vital

. £ i J

Early Access Calling for help using the process in place
within your work area to ensure that patient and staff Definitive care aims
have the adequate support through assistance of the to provide ongoing
medical emergency team or defibrillator arrives early. support of the patient
that may require
Early defibrillation Is a key factor in providing the patient with the best invasive ventilation,
chance of return of spontaneous circulation when the life threatening inotropic support
event has been caused by the shockable rhythm VF (Ventricular and active cooling to
Fibrillation) or Pulseless VT (Ventricular Tachycardia). The chance of protect vital organs.

successful defibrillation decreases with time. The majority or cardiac
arrest survivors come from the Pulseless VT shockable group.

version 3.0 2018



http://www.takeheartaustralia.org/

Adult Advanced Life Support

THE DETERIORATING PATIENT

As you have already learned, recognising a deteriorating patient early on is the first critical step in
the Chain of Survival. Your hospital or work area will already have systems in place to ensure that
you are educated in the recognition of a deteriorating patient and have clear guidance on when to
call for help.

The approach to all critically ill patients is the same. Let’s now look at the underlying principles.

DRSABCD
SABC Basic Life Support
Use the DRSABCD approach to assessing and treating
. ) Dangers?
the patient. For a reminder on the correct procedure B —

for assessing and treating a patient, please refer to the .

ANZCOR BLS Algorithm, or refer to the mandatory Respensiot
elLearning module Basic Life Support, which you can find on
your eLearning Home page. See also the flowcharts page at

www.resus.org.au for the DRSABCD/BLS protocol.

Send for help

Open Airway
Assess and reassess

- inq?
Do a complete initial assessment and reassess regularly. Normal Breathing?

Start CPR

30 compressions : 2 breaths

Prioritise problems

Treat life-threatening problems before moving to the next

part of the assessment Attach Defibrillator (AED)

as soon as available, follow prompts

A
B
D

Continue CPR until responsiveness or
Check back normal breathing return

Assess the effects of the treatment given.

Call for help early

Recognise when you will need extra help and call for it before you need it or as soon as you know
you will need it.

Use your resources

Use all members of the team. This enables interventions like assessment, attaching monitors and
intravenous access to be undertaken simultaneously.

Communicate

Ensure communication is clear and effective.
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Keep it simple

The aim of initial treatment is to keep the patient alive, and achieve some clinical improvement.
This will buy time for further treatment.

Effective Basic Life support is an essential component of Advanced Life
Support
Chest compressions

All rescuers should perform chest compressions for all those who are unresponsive and not
breathing normally. ANZCOR suggests that those who are trained and willing to give breaths do
so for all persons in cardiac arrest. If rescuers do continuous chest compressions they should
be at a rate of approximately 100 — 120/min (ANZCOR 2016 Guideline 8 - Cardiopulmonary
Resuscitation)

Minimise interruptions to chest compressions

CPR should not be interrupted to check for response or breathing. ANZCOR places a high priority
on minimising interruptions for chest compressions. We seek to achieve this overall objective

by balancing it with the practicalities of delivering 2 effective breaths between cycles of 30

chest compressions to the patient without an advanced airway. (ANZCOR 2016 Guideline 8 -
Cardiopulmonary Resuscitation)

Medical Emergency Teams

Medical Emergency Teams (MET) are an example of a rapid response system and have been
introduced in many hospitals to identify, review and treat patients at risk during the early phase of
their deterioration. The MET not only responds to patients in cardiopulmonary arrest, but also to
those with acute signs of deterioration.

Calling the team is reliant upon standardised criteria where staff are prompted to summon the
team, as in the escalation processes outlined in Track and Trigger charts. Once arrived, the
MET team will assess and treat the patient as required with the explicit aim of preventing further
deterioration. A guide to standard criteria may include some or all of the following determinants:

* Threatened airway

* All respiratory arrests

* Respiratory rate <4/min or >35/min (Code Blue criteria <8/min)
+  Systolic BP <90 mmHg

*  Pulse rate >140/min or <40/min (Code Blue criteria >140/min)
« Fallin GCS of >2 points or unresponsive on AVPU

*  Seizures

* Fall in urine output <0.5mls/kg/hr

*  Oxygen Saturation <90% (Code Blue criteria )

« All cardiac arrests (no pulse/cardiac output)

* Any patient you are seriously concerned about that does not fit into the above criteria

version 3.0 2018
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Safety considerations

As a member of the ALS team, environmental awareness and safety should be paramount. It is
important to don Personal Protective Equipment (PPE) and ensure the surrounds are safe for all
team members prior to initiating any intervention.

Considerations may include:

«  Environment free from potential hazards and risks — initial assessment and actioned
appropriately

« All interventions are practiced according to National Health and Safety guidelines
+  Existing Multi-resistant Organisms (MRO) — PPE requirements

+ Cytotoxic precautions - Cytotoxic PPE requirements

* Medical Radiology Imaging and exposure — Lead garments and PPE

+ Cardiac Catheter Labs and radiation exposure — Lead garments and PPE

Please refer to your facility guidelines for specific PPE requirements.

Ethical considerations

Law requires a collaborative approach between the health professional and patient and/or
substitutive decision-maker about providing, withholding or withdrawing any life-sustaining medical
measures. Please be aware that according to your Duty of Care, you are required to render
whatever assistance that lies within your scope of practice (ANZCOR 2015 Guideline 10.5 - Legal
and Ethical Issues related to Resuscitation).

Consent

Competent adults have the right to refuse treatment when it is life-saving, even if it is not in
their best interest. This right may be undermined if the person does not fully comprehend and
understand their options regarding the situation.

Where active treatment is no longer appropriate, this should be explained to patients and/their
substitutive decision maker.

In an emergency situation, reasonable efforts should be made to obtain consent, however there
may be need for an immediate decision to be made about maintaining the life and health of a
patient without proper consent.

When not to resuscitate

For out-of-hospital cardiac arrests little may be known about the previous medical condition of the
patient and the basic rule is to start CPR except when there are reliable criteria or certain death.

For cardiac arrests that occur in hospital, a patient’s medical condition may have been defined as
inappropriate to receive resuscitation if the patient is found to be pulseless.

Withholding CPR may then be appropriate if the prognosis is very poor, if the patient’s condition
would render the attempt futile, or if the patient has made an informed judgement that he or she
did not wish CPR to be attempted.

version 3.0 2018
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NFR orders

An NFR (Not For Resuscitation) order means that in the event of a sudden deterioration in the
patient’s condition, or if that patient is found to be in a state of cardio/respiratory arrest, the
emergency response team within the hospital will not be activated. This order comes from the
patient or the patient’s family and must be clearly documented for each individual. NFR does not
mean not for escalation. It may still be appropriate to escalate to a MET (medical emergency) just
not for CPR / defibrillation.

It is important to understand that a decision ‘not to resuscitate’ does not mean that the standard
of general medical and nursing care is reduced in any way. It also does not mean that active
or supportive treatment will be withdrawn, such as chemotherapy, rehydration, antibiotics and most
importantly pain relief.

Advanced Health Directive

The Advanced Health Directive is a statement which can be made by any competent adult over
the age of 18 years of age. This form makes provision for directives concerning what medical
treatment the patient wants or does not want. It can also provide further instructions on life
sustaining measures, what the person is willing to accept and what they do not want done.

The life sustaining measures include CPR or any measures to keep the heart working, including
direction in mechanical ventilation, artificial feeding, use of blood products and/or hydration.

This form can be revised at any time or even revoked provided the adult is mentally competent.

The Advanced Health Directive does not constitute a NFR order. National Clinical Governance
policies are available on the National Clinical Governance Unit intranet site under Polices >
General. Please refer to your hospital’'s Not for Resuscitation policy.

Legal requirements

Legally, healthcare staff are required to commence CPR promptly, to administer it effectively, and to
also know when such measures are contraindicated and when they should cease.

Failure to start

The consequences of failing to respond to a cardiac arrest may be significant and life threatening.
The reasons for such failure may be complex but are generally as a result of the following:

« Failure to recognise that a cardiac arrest has occurred
* Feelings of inadequacy by the rescuers

* Anxieties in connection with real or imagined risks as a result of undertaking resuscitation.

Failure to recognise that a patient is in need of CPR is a failure of training. Certainly this may be
excusable in the case of the lay public but for nursing and medical staff who owe a duty of care to
the patient, it could be regarded as negligent.

version 3.0 2018
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When to stop

In hospital, it is the responsibility of the leader of the resuscitation team to make the decision to
stop CPR. The legal obligation rests with the most senior medically qualified doctor present.

Time should not be the major factor in the decision whether or not to continue. The size of the
pupils or their lack of response to light are not reliable guides to the activity of the central nervous
system or the likelihood of recovery. Factors influencing the decision to terminate resuscitation
efforts include clinical history and prognosis; the arrest rhythm that the patient is in; and
cardiovascular unresponsiveness to defibrillation, inotropic and stimulant drugs in the presence of
effective oxygenation and basic life support.

When it is appropriate, the decision to discontinue advanced cardiac life support should be made
by the doctor in charge, but all others involved in the attempt should be consulted, including the
patient’s consultant.

Documentation

A ‘real time’ record, such as a form called the ‘Cardiopulmonary Resuscitation Record’, should be
completed during the resuscitation and filed in the patient’s notes (a summary of the ‘code’ may be
printable from your defibrillator, and this may be useful for real time record keeping and accurate
documentation).

In addition to the real time record the team leader is to document events and outcomes in the
patients records or nominate a medical team member to undertake this role.

Any medications ordered and administered during the resuscitation should be documented and
signed for according to your local policy. The staff member responsible for the patient before the
emergency should document the events leading up to making the emergency call and use the
ISOBAR handover tool (or equivalent) if the patient requires transfer to a higher level of care.

Accurate and detailed descriptions of the resuscitation attempt may be invaluable if litigation is
ever sought. Documentation should not be left for a junior staff member as the accurate recording
of events is important to the legal processes.

Standard of care

A nurse or doctor who accepts a ‘duty of care’ for a patient in need of CPR is expected to provide a
reasonable standard of treatment.

A claim of inexperience or lack of training will not be successful as defence in an allegation
of negligence if a practitioner has been called upon only to work within the limits of their own
expected competence. It is important that practitioners should work within their Scope of Practice.
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Quiz

Let’s take a moment now to check what you’ve learned. This is not the final quiz, just practice to help you test your
knowledge so far. You'll find the answers in Appendix 3.

1. What is the primary aim of the Chain of Survival?
a. To give you a simple means to remember the order of response when someone goes
into cardiac arrest

b. To highlight the relationship between early detection and defibrillation and the rates of
survival of cardiac arrests

To remind you to use the DRSABCD approach

d. To help you recognise a cardiac arrest

2. Every minute, the chances of survival after an arrest decreases by:

3-5%
5-7%
7-10%
10-15%

a0 T

3. What are the ethical considerations that need to be adhered to as the ALS trained nurse in an
emergency?

NFR, DNR, current medical situation, Advanced Health Directive

a
b. Consultants orders, available equipment, family wishes, time of code, NFR
c. Advanced Health Directive, NFR, Medical situation, Consultants orders

d

Consent, NFR, Medical condition, Advanced Health Directive

4. The legal requirements which have to be considered in a cardiac arrest situation are:

a. Effective cardiac compressions, documentation, cessation of CPR, Standard of care
b. Medical prognosis, documentation, cessation of CPR, Standard of care
c. Failure to start, documentation, cessation of CPR, Standard of care
d. Standard of care, documentation, justice, empathy
CONCLUSION

In this chapter, we've looked at the aims of Advance Life Support, what a cardiac arrest is and how
the Chain of Survival can increase the chances of recovery. We've also looked at the role of the
nurse as well as the ethical and legal implications involved in resuscitation attempts.
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ALS

In this section, we’ll have a look at the ALS algorithm and the role of responders to an arrest event.

THE ALS FLOWCHART

The ALS flowchart has been developed as the recommended sequence of actions to be
undertaken once equipment and drugs are available. Several tasks in this flowchart may be
undertaken at the same time, enabling each member of the team to predict and prepare for the
next intervention or consideration. The ALS poster or flowchart (below) is a visual representation
of the algorithm.

The flowchart is based on the following considerations:

1. The importance of good CPR and early defibrillation in achieving successful outcomes.
Ventricular Fibrillation (VF) is in many situations the primary rhythm in sudden cardiac arrest.
The vast majority of survivors come from this group. The chance of successful defibrillation
decreases with time, therefore the performance of good CPR and decreasing the time to
defibrillation are the highest priorities in resuscitation from sudden cardiac arrest.

The amplitude and waveform of VF deteriorate as high energy phosphate stores in the
myocardium decrease. This rate of decrease can be slowed, or even reversed by effective
BLS.

2. Automated External Defibrillators (AEDs) can accurately diagnose cardiac rhythms and
separate them into two groups:

a. “Shockable” = those responsive to defibrillation

b. “Non-shockable” = those unresponsive to defibrillation

3. There are interventions that are indicated in all causes of cardiac arrest.

4. There is a group of :

iti i During CPR
Condltlons that’ If Start CPR /C\)inNayadjuncts (LMA/ETT)
i 30 ions : 2 breath: yaen
U n re COg n |Sed O r |eft ﬁmﬁﬁ:‘:&immi;g & ﬂa/vlgorm capnography
access
1 i Plan actions before interrupting compressions
u ntreated d u rl ng Ca rd IaC Aﬁiach (e.g. charge manual defibrillator)
. B Drugs
arrest, may prevent (__ oenbritator Monitor  Shockable
. . * Adrenaline 1 mg after 2nd shock
(then every 2nd loop)
successful resuscitation. S e
Assess Rhythm Non Shockable
* Adrenaline 1 mg immediately
(then every 2nd loop)
Shockabl Non Consider and Correct
ockable Hypoxia
Shockable Hypovolaemia
v Hyper / hypokalaemia / metabolic disorders
Return of Hypothermia / hyperthermia
Spontaneous Tension pneumothorax
Circulation? Tamponade
L 2 Toxins
Thrombosis (pulmonary / coronary)
for(z:n':!:ies Post Resuscitation Care
Re-evaluate ABCDE
12 lead ECG
v Treat precipitating causes
Aim for: SpO2 94-98%, normocapnia and
( Post Resuscitation Care ] romoglycsenia
Targeted temperature management

=2 [m] =

WEW ZEALAND
F’) Resuscitation Council
st Lo
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SEQUENCE WHEN RESPONDING TO AN ARREST

Please note that some of the details contained in the following process descriptions may be
different depending on your site.

1. The first responder
When an arrest occurs the first responder should follow the BLS Algorithm:

« D: Check for dangers

* R:Assess the patient’s responsiveness
- S: Send for help i.e. Call a code

* A: Open the airway

* B: Check for normal breathing

« C: Commence CPR

« Attached the defibrillator or AED if immediately available. All clinical staff should be BLS
trained and able to use an SAED (Semi-Automatic External Defibrillator) in automatic mode.

Medical emergency call processes

Please refer to your own hospital policy and processes for how medical
emergency calls are managed/triggered/escalated and how you, as an ALS
trained staff member, will respond to that call. Be aware that it is possible you
may not be the first ALS trained staff member on the scene and that it is the
responsibility of ALS trained staff to ensure the ANZCOR flowchart is followed
until such time as an ALS team/MET can arrive.

2. Responding as an ALS-trained staff member

Ensure the BLS algorithm is being followed, or if you arrive at any point during that algorithm, your
role is then to:

1. Ensure effective CPR is in progress

2. Attach the defibrillator if this has not yet been done, by:

»  Exposing the patient’s chest quickly. If the patient has a lot of hair it may be advisable
to quickly clip hair for improved pad/skin contact as long as you have the necessary
equipment on hand. In addition, if the patient is diaphoretic, wipe their skin with a sheet
or towel quickly so that the defibrillator pads adhere.
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»  Attaching the pads. We’'ll look at where the pads should go a little later.

»  Turning the defibrillator on ensuring it is in manual mode (depending on the type of
defibrillator you have at your site some may default to automatic mode). We’'ll learn
more about this operation in a later chapter. Check the default function