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Life Support Manual

CAUSES OF CARDIAC ARREST
Cardiac arrest

Asphyxia

The term cardiac arrest means that the heart has

Asphyxia (suffocation) is a condition arising

stopped pumping blood around the body. The heart

when the body is deprived of oxygen.

may have stopped beating altogether (asystole)

Causes include:

or may be twitching in a completely irregular and

• The tongue blocking the airway of

ineffective way (ventricular fibrillation). In either
case, there is no circulation of blood.
Cardiac arrest may be due to a lack of oxygen
resulting from asphyxia. More commonly, it occurs
because of direct damage to the heart through injury,
coronary thrombosis (a heart attack), electric shock,
or some other medical condition. Within seconds

an unconscious casualty

• A foreign object stuck in the throat
• Strangulation
• The mouth and nose being accidentally
or deliberately covered (suffocation)

• Drowning

the casualty will lose consciousness and, if the heart
is not restarted, will die within a few minutes.
Urgent action is needed if the casualty is to survive.
Immediately following cardiac arrest blood flow
to the brain is reduced to virtually zero. A short
period of seizure-like movements can occur at the
start of a cardiac arrest. You should be suspicious of
cardiac arrest in any casualty presenting with seizures,
and you must assess the casualty for normal breathing
once the seizures have ended – if unresponsive and
with absent or abnormal breathing, start CPR.
Cardiopulmonary resuscitation (CPR) will buy time
until more advanced medical assistance arrives.

CAUSES OF CAR DI AC AR R E ST

1
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CHAIN OF SURVIVAL
The key stages in the life support sequence can be described as the Chain of Survival:

EARLY
RECOGNITION:

EARLY
CARDIOPULMONARY
RESUSCITATION
(CPR):

EARLY
DEFIBRILLATION:

POST
RESUSCITATION
CARE:

Call for help and alert

Those who are present

This is a technique of

This includes various

the emergency services

when a casualty has

applying a controlled

medical and paramedical

(particularly an

a cardiac arrest (heart

electric shock across

procedures such as

ambulance) as soon

stops beating) should

the chest to re-start the

injecting drugs into a

as possible in order to

start CPR as soon as

heart. Defibrillators are

vein or using specialised

get professional help

possible.

carried by all emergency

artificial ventilation

ambulances in the UK

equipment.

on its way.

and, increasingly, are
being provided in more
public areas.
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TURNING A CASUALTY ONTO THE BACK
It is important to know how to turn a casualty onto
their back as there may be situations when you will
need to turn a casualty, such as when you may need
to perform CPR.

• Kneel by the casualty’s side and turn their head
to face away from you

• Place the arm nearest to you above their head
• With one hand grasp the casualty’s far shoulder, and
with your other hand clamp their wrist to their hip

• With a steady pull, roll the casualty over against
your thighs

• Lower the casualty gently to the ground on their back,

It is important to turn the casualty over
carefully but as quickly as possible.

supporting their head and shoulders as you do so

• Place the casualty’s extended arm by their side
1

2

3

4

5

PRINCIPLES OF AIRWAY MANAGEMENT
The principles of airway management are shown simply in the diagrams below:

1. Casualty airway without head tilt and chin lift

2. By applying head tilt and chin lift this will lift
the tongue and open the airway

TURNING A CASUALT Y O NTO THE B ACK

3
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SEQUENCE OF CPR – ADULT

Make sure the casualty, any
bystanders, and you are safe.
Check the casualty and
see if they respond:

• Gently shake their shoulders and ask loudly,
“Are you all right?”

IF THE CASUALTY RESPONDS:

• Leave the casualty in the position in which you
find them provided there is no further danger

• Try to find out what is wrong with them and
get help if needed

• Reassess the casualty regularly

IF THE CASUALTY DOES NOT RESPOND:

• Turn the casualty on to their back, then open
the airway using head tilt and chin lift:

• Place your hand on the forehead and gently
tilt the head back

• With your fingertips under the point of the
casualty’s chin, lift the chin to open the airway

4
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Keeping the airway open, look,
listen and feel for normal breathing
for no more than 10 seconds:

• LOOK for chest movement
• LISTEN at the casualty’s mouth for breath sounds
• FEEL for air on your cheek
In the first few minutes after cardiac arrest a casualty
may be barely breathing or taking infrequent, slow,
noisy gasps (snoring sound). This is often termed
as agonal gasps and must not be confused with
normal breathing. Agonal gasps are an indication to
start CPR immediately.
If you have any doubt whether breathing is normal
start CPR immediately.

IF THE CASUALTY IS NOT
BREATHING NORMALLY:
Call an ambulance (999/112)

• Ask a helper to call the emergency services.
Otherwise call 999/112 yourself

• Stay with the casualty when making the call if possible
• Activate the speaker function on the phone to aid
communication with the ambulance service

• Send someone to get an AED if one is available,
do not leave the casualty to get one yourself
unless one is already available at the site of the
cardiac arrest.

• Start CPR
The initial assessment (danger, response, airway,
breathing, 999/112) should be carried out in rapid
succession to ensure that CPR is started and an
AED is available as soon as possible.

SEQUENCE O F CPR – ADULT

5
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SEQUENCE OF CPR – ADULT continued
START CHEST COMPRESSIONS:

• Kneel by the side of the casualty
• Place the heel of one hand in the centre
of the casualty’s chest (which is the lower
half of the sternum [breastbone] )

• Place the heel of your other hand on top
of the first hand

• Interlock the fingers of your hands and ensure that
pressure is not applied over the casualty’s ribs

• Keep your arms straight
• Do not apply any pressure over the upper abdomen
or the bottom end of the bony sternum (breastbone)

• Position your shoulders vertically above the
casualty’s chest and press down on the sternum
to a depth of 5-6cm

• After each compression, release all the pressure
on the chest without losing contact between
your hands and the sternum

• Repeat at a rate of 100-120 times a minute
(up to two compressions a second), with as few
interruptions as possible

• Compression and release should take an equal
amount of time

GIVE RESCUE BREATHS:
After 30 compressions open the airway again using
head tilt and chin lift and give 2 rescue breaths

• Pinch the soft part of the nose closed, using
the index finger and thumb of your hand
on the forehead

• Allow the mouth to open, but maintain chin lift
• Take a normal breath and place your lips around
their mouth, making sure that you have a good seal

• Blow steadily into the mouth while watching
for the chest to rise, taking about 1 second as in
normal breathing; this is an effective rescue breath

6
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• Maintaining head tilt and chin lift, take your
mouth away from the casualty and watch for
the chest to fall as air comes out

• Take another normal breath and blow into the
casualty’s mouth once more to achieve a total
of two effective rescue breaths. Do not interrupt
compressions by more than 10 seconds to deliver
two breaths

• If the initial breath of each sequence of two does
not make the chest rise as in normal breathing,
then before your next attempt:

• Check the casualty’s mouth and remove
any visible obstruction

• Recheck that there is adequate head tilt
and chin lift

• Do not attempt more than two breaths each
time before returning to chest compressions

• Then return your hands without delay to the
correct position on the sternum and give a
further 30 chest compressions
Continue with chest compressions and rescue
breaths in a ratio of 30:2.

IF AN AED ARRIVES
Switch the AED on. Listen to and follow the voice/visual
prompts (also see the guidance on page 18).

CONTINUE CPR:
Do not interrupt resuscitation until:

• A health professional tells you to stop
• You become exhausted
• The casualty is definitely waking up, moving,
opening their eyes and breathing normally
It is rare for CPR alone to restart the heart.
Unless you are certain the person has recovered
continue CPR.

IF YOU ARE SURE THE CASUALTY
IS BREATHING NORMALLY:

• Turn them into the recovery position
• Summon help from the ambulance service,
preferably by mobile phone. If this is not possible,
send a bystander. Only leave the casualty yourself
if there is no other way of obtaining help

• Continue to assess for normal breathing.
If in any doubt, start CPR

CHEST-COMPRESSION-ONLY CPR:
If you are untrained or unable to give rescue
breaths, perhaps as a result of severe facial injury
to the casualty, give chest compressions only.
If chest compressions only are given these should
be continuous at a rate of 100-120 per minute.

SEQUENCE O F CPR – ADULT

7
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MANAGING REGURGITATION OF STOMACH CONTENTS
Regurgitation of stomach contents commonly
occurs during or immediately following successful

• Turn the casualty away from you, keeping them

resuscitation. The danger is that this material

on their side and use your elbow and forearm

will enter the air passages and lungs, not only

to prevent them from toppling onto their front

interfering with breathing, but subsequently
causing a particularly severe form of pneumonia.

• Ensure the head is turned towards the floor
and the casualty’s mouth is open and at the

If a casualty is deemed to have drowned, water is

lowest point, thus allowing stomach contents

usually swallowed during drowning, a casualty

to drain away

frequently regurgitates fluid during the rescue

• Clear any residual debris from the mouth

process, particularly during attempts at resuscitation.

with your fingers and immediately turn them

Immediate action is essential.

onto their back, re-establish an airway, and
continue CPR

8
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RECOVERY POSITION
An unresponsive casualty, whose airway is clear and
who you are sure is breathing normally, should be
turned into the recovery position. This prevents the
tongue falling back to block the airway, and reduces
the risk of regurgitated stomach contents entering

• Remove the casualty’s glasses if worn
• Kneel beside the casualty and make sure that
both legs are straight, with feet together

• Place the arm nearest to you out at right

the airway. In certain situations, such as when the

angles to the body, elbow bent with the

casualty has suffered significant physical injury,

hand palm-up (Picture 1)

it may NOT be appropriate to move them into the

• Bring the far arm across the chest, and hold the

recovery position, unless their airway is in imminent

back of the hand against the casualty’s cheek

danger from regurgitation, or if you have to leave

nearest to you (Picture 1)

them, for example to attend multiple casualties or

• With your other hand, grasp the far leg just

to call 999/112. It is important to ensure breathing

above the knee and pull it up, keeping the foot

really is normal and not a return of agonal gasps.

on the ground (Picture 2)

• Keeping the hand pressed against the cheek,
pull on the far leg to roll the casualty towards
you onto their side

• Adjust the upper leg so that both the hip and
knee are bent at right angles

• Tilt the head back to make sure that the airway
remains open (Picture 3)

• If necessary, adjust the hand under the cheek to
keep the head tilted and facing downwards
to allow liquid material to drain from the mouth
If the casualty has to be kept in the recovery
position for more than 30 minutes, they should
be turned to the opposite side to avoid prolonged
pressure on the lower arm. You should only leave
the casualty unattended if absolutely necessary,
for example to attend to other casualties

Picture 1

Picture 2

• Check breathing regularly
It is important to check breathing regularly to
ensure the casualty’s breathing remains normal.
Be prepared to restart CPR immediately if the
casualty deteriorates and stops breathing normally.

Picture 3

RECOVE RY PO SI TI O N

9
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CHILD AND INFANT (BABY) CPR
An ‘infant' is defined, for the purpose of resuscitation
as in the first year of life. A ‘child’ is considered to
be from the first year of life to the age of 18 years.
If the rescuer believes the casualty to be a child, the
child guidelines should be followed.
When carrying out resuscitation of infants or children,
the techniques of rescue breathing and chest compressions
are similar to those for an adult, modified to allow
for the difference in size and maturity of the casualty.

You may well be faced with the need to carry
out CPR on an infant or child. The following
modifications to the adult sequence of CPR will
make it even more suitable for use in children,
who are more likely to suffer from a breathing
problem (including suffocation) than a heart attack:

• Having asked someone to call ambulance
and fetch an AED give 5 initial breathes
before starting chest compressions

• When giving rescue breaths to an infant,

It is rare for an infant’s or a child’s heart to stop

ensure a neutral position of the head. As an

unexpectedly (cardiac arrest). Problems with the

infant’s head is usually flexed when lying on

airway and breathing are far more common and, if not

their back, this may require some gentle

treated rapidly and correctly, may lead to cardiac arrest

extension and chin lift.

due to lack of oxygen in the blood. As heart attacks,
a major cause of cardiac arrest in adults, are so rare in
infants and children particular attention must be given
to obtain a clear airway in any infant or child whose
heart has stopped or who has stopped breathing.
This may include action to relieve choking.

• Compress the chest by one-third of its depth
– Use two fingers for an infant under one year
– Use one or two hands for a child over one
year as needed to achieve an adequate depth
of compression

• It is rare for chest compressions to injure
In infants and children breathing may become
obstructed or stop because of:

• Inhalation of stomach contents, regurgitation of

a child’s or infant’s chest

• If you are on your own, perform CPR for
approximately one minute before going for help

food, or a foreign body such as a small toy or peanut

• Submersion in water (drowning)
• Infection of the throat (croup) or lungs (pneumonia)
• Injuries to the head, neck or chest

10
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Many children do not receive resuscitation
because potential bystanders fear causing harm.
This fear is unfounded. The adult sequence may
be used for children and infants, but the chest
should be compressed by one third of its depth.
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MORE THAN ONE RESCUER CPR
You can work as a team if there is more than one
of you willing to give CPR. Chest compressions,
in particular, are very tiring and when more than
one person is available to help at a resuscitation
attempt you should perform CPR in turn, changing
over about every two minutes to prevent fatigue.

CPR USING A POCKET MASK

Ensure the minimum of delay during the changeovers.
This applies for all types of casualty, adult, child

The risk of transfer of infection from casualty to you

and infant.

(or you to casualty) is very low. However, it is highly
recommended that where possible a barrier device is used
when giving rescue breathes. The most effective barrier
device is the pocket mask with a one-way valve to prevent
the casualty’s exhaled air being inhaled by you.
Masks are reusable but must be thoroughly cleaned
after use. One-way valves must be discarded after
use on a casualty.

CPR FLOW CHART

FOR ADULT, CHILD AND INFANT CASUALTIES

LIFE SUPPORT AWARD

LIFE SUPPORT 3 AWARD

Unresponsive and not breathing normally

Unresponsive and not breathing normally

Call 999/112 and ask for an ambulance
Call 999/112 and ask for an ambulance
If drowning, child or infant
give 5 rescue breaths

30 Chest compressions

30 Chest compressions

2 Rescue breaths

2 Rescue breaths

Continue CPR 30:2

Continue CPR 30:2

As soon as AED arrives
switch it on and follow instructions

As soon as AED arrives
switch it on and follow instructions

MORE THAN ONE R E SCUE R CPR

11
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PROBLEMS WITH CPR
The following points highlight instances where

Broken Ribs

you might encounter problems with CPR:

During chest compressions one or more ribs may
be heard to break. In elderly people or those with

Tracheostomies

particularly rigid chests, this may be unavoidable.

Very rarely, a rescuer may be faced with having to

It is far more likely to occur if the hands are incorrectly

resuscitate a person who has undergone an operation

placed on the sternum with pressure no longer

for the removal of the voice box (laryngectomy).

being applied directly downwards. If a rib does break,

This will leave an opening to the windpipe (stoma) in

no action should or can be taken during resuscitation,

the front of the neck, this is called a tracheostomy.

which should continue uninterrupted. After recovery,

To carry out rescue breathing:

• Remove stoma cover – do not remove any tube
that is in place

• Wipe any mucus from the stoma or tube
• Close the casualty’s nose and mouth
• Place your mouth around the opening in the neck
• Blow in through the stoma, watching the chest
rise and fall as in the mouth-to-mouth technique

Regurgitation of Stomach Contents
Refer to page 8: MANAGING REGURGITATION

the casualty may be expected to be in some pain.

Chest Does Not Rise
As previously noted, if the initial breath of each
sequence of two does not make the chest rise as in
normal breathing, then, before your next attempt:

• Check the casualty’s mouth and remove any
visible obstruction

• Recheck that there is adequate head tilt and chin lift
• Do not attempt more than 2 breaths each time
before returning to chest compressions

OF STOMACH CONTENTS

Air in the Stomach

Fluid in the Airway
In some situations, massive amounts of foam caused

If head tilt and chin lift are not adequate to produce a

by admixing moving air with water are seen coming

clear airway, extra force will be needed during rescue

out of the mouth of the casualty. Do not try and

breathing to blow air past the obstruction. This may

attempt to remove the foam as it will keep coming.

drive air down into the stomach. As the stomach

Continue rescue breaths and compressions.

distends (a swelling appears in the abdomen below
the left lower ribs), it interferes with the downward
movement of the diaphragm and further interferes
with air entering the lungs. There is also an increased
risk that the casualty may regurgitate stomach contents.
If distension of the stomach is seen:

• Attempt to improve the casualty’s airway by
increasing head tilt and chin lift if possible

• Do not apply pressure over the stomach as this is
very likely to induce regurgitation of stomach contents

• Provided a clear airway is maintained, the air in
the stomach is likely to escape gradually

MOUTH-TO-NOSE VENTILATION
Mouth-to-nose ventilation is an effective alternative
to mouth-to-mouth ventilation. It may be considered
if the casualty’s mouth is seriously injured or cannot
be opened, when giving rescue breaths to a casualty
in the water, or where a mouth-to-mouth seal is
difficult to achieve.

12
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CHOKING
Choking occurs when a piece of food or other material
is swallowed but goes down the trachea (windpipe)
rather than the oesophagus (gullet). This results in
blockage of the airway. If this blockage is only partial,
the casualty will usually be able to dislodge it by
coughing. However, if there is complete obstruction
to the flow of air, coughing may not be possible.
Unless help is given urgently the casualty will suffocate,
become unconscious and may die.
Even a small piece of food may cause serious obstruction
because its presence can lead to muscle spasm in the
region of the larynx (voice box).

Symptoms and Signs of Choking

• The casualty may have been seen to be eating
• A child may have been seen putting an object
•
•
•

•

into its mouth
A casualty who is choking often grips their
throat with one or both hands
With mild airway obstruction the casualty
will be able to speak, cough and breathe but
will be distressed
If the airway is completely obstructed (severe
obstruction), the casualty will be unable to speak,
have a weakening cough, will be struggling or
unable to breathe, and their face may become
blue and congested with the veins standing out
in the neck
The casualty may become unconscious

Treatment for choking
TREATMENT OF ADULT,
CHILD AND INFANT CHOKING

Assess severity

Mild airway obstruction
(effective cough)

Severe airway obstruction
(ineffective cough)

Unconscious
Start CPR

Conscious
up to 5 back blows
up to 5 abdominal thrust*
*Abdominal thrusts are
dangerous for infants,
instead give 5 chest thrusts

Encourage coughing
Continue to check
for deterioration to
ineffective cough or until
obstruction relieved

CHO KI NG

13
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CHOKING continued
Treatment for an Adult
If the casualty is breathing, encourage coughing
but do nothing else. If the casualty shows signs
of becoming weak or stops breathing or coughing,
remove any obvious debris or loose false teeth
from the mouth and give up to 5 back blows:

• Stand to the side and slightly behind the casualty
• Support their chest with one hand and lean them
well forwards so that when the obstruction is
dislodged it comes out of the mouth rather than
going further down the airway

• Give up to 5 sharp blows between the shoulder
blades with the heel of your hand. The obstruction
should be dislodged and fly out of the mouth

• The aim is to relieve the obstruction with each
blow rather than necessarily to give all 5
If back blows fail, try giving up to 5 abdominal thrusts.
This forces air out of the windpipe by a sudden
inward and upward movement of the diaphragm.

• Stand behind the casualty and put both arms
round the upper part of their abdomen

• Make sure the casualty is bending well forwards
so that when the obstruction is dislodged it comes
out of the mouth rather than going further down
the airway

• Clench your fist and place it between the umbilicus
(navel/belly button) and the bottom end of the sternum
(breastbone). Grasp this hand with your other hand

• Pull sharply inwards and upwards. The obstruction
should be dislodged and fly out of the mouth
Check the casualty’s mouth: if the obstruction has not
cleared, ask a helper to call the emergency services.
Otherwise call 999/112 yourself and activate the
speaker function on the phone to aid communication
with the ambulance service.
Continue alternating 5 back blows with
5 abdominal thrusts.

14
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Abdominal thrusts can cause serious internal
injuries and all casualties receiving abdominal
thrusts should be examined for injury by a doctor.
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IF THE CASUALTY BECOMES
UNRESPONSIVE, START CPR
Loss of consciousness may result in relaxation of
the muscles around the throat and allow air to pass
down into the lungs. If at any time the choking
casualty becomes unresponsive follow the sequence
of CPR below. In summary:

• Support the casualty to the ground to prevent
any injury

• Ensure that an ambulance has been called
• Start CPR
Obese or Pregnant Casualties
Chest thrusts may be used instead of abdominal
thrusts for obese casualties if the bystander is unable to
encircle the casualty’s abdomen. For choking casualties
in the late stages of pregnancy, the bystander should
use chest thrusts instead of abdominal thrusts.

CHO KI NG

15
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CHOKING continued
Treatment for Infants and Children
The same principles of management of choking

The difference is that each thrust is sharper in nature

apply to infants and children. You may find that

and delivered at a slower rate and each aims to relieve

it is easier to support an infant on your knee

the obstruction rather than all 5 having to be given.

(or across your lap if seated) when giving back blows.
It is important that the head is lower than the chest
to make sure that the dislodged object comes out
of the mouth.
In the case of infants, it is dangerous to give
abdominal thrusts. Instead, if 5 back blows fail to
relieve the obstruction, give up to 5 chest thrusts.
These are similar to chest compressions and are applied
to the same place on the sternum (breastbone).

It is important that the infant is on their back on
a firm surface (which could be your thigh) and that
the head is lower than the chest.
Check the casualty’s mouth: if the obstruction has not
cleared, as a helper to call the emergency services.
Otherwise call 999/112 yourself and activate the
speaker function on the phone to aid communication
with the ambulance service.
If the obstruction is not expelled and the casualty
is still conscious, repeat the sequence of back blows
and chest or abdominal thrusts.
If the child or infant is or becomes unconscious,
start CPR.

CHILDREN

INFANTS

Back blow

Abdominal thrusts

Back blow

16
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Chest thrusts
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AUTOMATED EXTERNAL DEFIBRILLATORS (AEDs)
The majority of cardiac arrests are due, at least initially,
to an abnormal, fast, irregular beat of the heart known
as ventricular fibrillation (VF), and electrical defibrillation
is well established as the only effective treatment.
Automated external defibrillators (AEDs) are devices
that deliver the necessary controlled electric shocks
to terminate VF.
They analyse the victim’s heart rhythm and determine
if it is ‘shockable’ (ie. VF) or ‘non-shockable’ (ie. normal
rhythm or one that will not respond to defibrillation).
The delay from collapse to delivery of the first shock
is the single most important determinant of survival.

Having an AED close by, and people trained to respond,
helps to keep the time taken to treat a casualty to
a minimum. Due to the cost effectiveness of AEDs
(including their maintenance) many facilities now

If defibrillation is delivered promptly, survival rates

have AEDs on site. The location of an AED should be

as high as 70% have been reported. The chance of

indicated with clear signage.

successful defibrillation declines at a rate of between
3-5% with each minute of delay before a defibrillator
is used. CPR will help to maintain a shockable rhythm

All AEDs use voice prompts to guide users, and are
suitable for use by lay people or healthcare providers.
The majority are semi-automatic and prompt the

but is not a definitive treatment.

operator to deliver the shock by pressing a button.
A fully-automatic AED will deliver a shock with no
further intervention from the operator if it detects
that the heart rhythm is shockable.

Unresponsive and not breathing normally

Call 999/112 and ask for an ambulance

NO

Continue 30 chest
compressions followed by
2 rescue breaths

AED Available

YES

Turn on AED
Listen to and follow
the voice prompts

AUTOMATED EXTERNAL DE F I B R I L L ATO R S
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SEQUENCE OF AED USE

1

1. Open AED

3

3. Apply pads to casualty’s bare chest

5

5. Instruct all bystanders to stand clear
(You must not touch the casualty)

7

7. Start CPR

18
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2

2. Turn on AED

4

4. Plug pads connector in
(If not already connected)

6

6. If instructed press the shock button
(Ensure no one touched the casualty)
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