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Preface

This supplement of Resuscitation contains the Euro-
pean Resuscitation Council (ERC) Guidelines for
Resuscitation 2005. It is derived from the 2005
International Consensus Conference on Cardiopul-
monary Resuscitation and Emergency Cardiovascu-
lar Care Science with Treatment Recommendations
produced by the International Liaison Committee
on Resuscitation (ILCOR) published simultaneously
in an issue of Resuscitation.

The European representatives at that Confer-
ence, held in Dallas in January 2005, more than
pulled their weight in the process of producing the
Consensus on Science conclusions arising as a result
of presentations and debate. Their names are listed
at the end of this Foreword, and the resuscitation
community in Europe and beyond is most grateful
to them for their talent, dedication and selfless
hard work. In addition, they, and many others from
Europe, also produced worksheets addressing the
evidence for and against every conceivable detail
of resuscitation theory and practice.

The ERC Guidelines contain recommendations
that, by consensus of the European representatives,
are suitable for European practice in the light of
today’s conclusions agreed in the Consensus on Sci-
ence. As with the Consensus on Science document,
they represent an enormous amount of work by
many people who have worked against the clock
to produce the Guidelines for Europe. Each section
of the Guidelines has been masterminded and coor-
dinated by the leaders of the ERC working groups
and areas of special interest.

Such ventures do not happen without leader-
ship, and we are grateful to Vinay Nadkarni, Bill
Montgomery, Peter Morley, Mary Fran Hazinski, Arno
Zaritsky, and Jerry Nolan for guiding the Consensus
on Science process through to completion. It would
not be invidious to single out Jerry Nolan, the ILCOR
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co-chairman, for thanks and praise. He is univer-
sally respected and popular, and has proved to be
a wonderful ambassador for Europe. His scientific
credibility and understanding are beyond doubt and
his integrity, dedication, sheer hard work, patience
and meticulous attention to detail and sensitivities
have won the admiration of all. He has led the Con-
sensus on Science process on our behalf, and has
been the lead co-ordinator in producing the Euro-
pean Guidelines.

Finally we thank our publishers, Elsevier, through
the Publishing Editor for Resuscitation, Anne Lloyd
and her colleagues, for their professionalism, tol-
erance and patience in these endeavours.

Representatives from Europe at the
International Consensus Conference
held in Dallas, USA, in January 2005

Hans-Richard Arntz (Germany), Dennis Azzopardi
(UK), Jan Bahr (Germany), Gad Bar-Joseph (Israel),
Peter Baskett (UK), Michael Baubin (Austria),
Dominique Biarent (Belgium), Bob Bingham (UK),
Bernd Bottiger (Germany), Leo Bossaert (Belgium),
Steven Byrne (UK), Pierre Carli (France), Pascal
Cassan (France), Sian Davies (UK), Charles Deakin
(UK), Burkhard Dirks (Germany), Volker Doerges
(Germany), Hans Domanovits (Austria), Christoph
Eich (Germany), Lars Ekstrom (Sweden), Peter
Fenici (Italy), F. Javier Garcia-Vega (Spain), Hen-
rik Gervais (Germany) Anthony Handley (UK), Johan
Herlitz (Sweden), Fulvio Kette (ltaly), Rudolph
Koster (Netherlands), Kristian Lexow (Norway),
Perttu Lindsberg (Finland), Freddy Lippert (Den-
mark), Vit Marecek (Czech Republic), Koenraad
Monsieurs (Belgium), Jerry Nolan (UK), Narcisco
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Perales (Spain), Gavin Perkins (UK), Sam Rich-
mond (UK), Antonio Rodriquez Nunez (Spain), Sten
Rubertsson (Sweden), Sebastian Russo (Germany),
Jas Soar (UK), Eldar Soreide (Norway), Petter Steen
(Norway), Benjamin Stenson (UK), Kjetil Sunde
(Norway), Caroline Telion (France), Andreas Thier-

bach (Germany), Christian Torp Pederson (Den-

mark), Volker Wenzel (Austria), Lars Wik (Norway),

Benno Wolke (Germany), Jonathan Wyllie (UK),
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Resuscitation 2005
Section 1. Introduction

Jerry Nolan

It is five years since publication of the Guide-
lines 2000 for Cardiopulmonary Resuscitation (CPR)
and Emergency Cardiovascular Care (ECC)." The
European Resuscitation Council (ERC) based its
own resuscitation guidelines on this document,
and these were published as a series of papers
in 2001.2~7 Resuscitation science continues to
advance, and clinical guidelines must be updated
regularly to reflect these developments and advise
healthcare providers on best practice. In between
major guideline updates (about every five years),
interim advisory statements can inform the health-
care provider about new therapies that might influ-
ence outcome significantly;® we anticipate that
further advisory statements will be published in
response to important research findings.

The guidelines that follow do not define the
only way that resuscitation should be achieved;
they merely represent a widely accepted view of
how resuscitation can be undertaken both safely
and effectively. The publication of new and revised
treatment recommendations does not imply that
current clinical care is either unsafe or ineffective.

Consensus on science

The International Liaison Committee on Resuscita-
tion (ILCOR) was formed in 1993.% Its mission is
to identify and review international science and
knowledge relevant to CPR, and to offer consen-

sus on treatment recommendations. The process
for the latest resuscitation guideline update began
in 2003, when ILCOR representatives established
six task forces: basic life support; advanced car-
diac life support; acute coronary syndromes; pae-
diatric life support; neonatal life support; and an
interdisciplinary task force to address overlapping
topics, such as educational issues. Each task force
identified topics requiring evidence evaluation, and
appointed international experts to review them.
To ensure a consistent and thorough approach, a
worksheet template was created containing step-
by-step directions to help the experts document
their literature review, evaluate studies, determine
levels of evidence and develop recommendations. 10
A total of 281 experts completed 403 worksheets on
276 topics; 380 people from 18 countries attended
the 2005 International Consensus Conference on
ECC and CPR Science with Treatment Recommen-
dations (C2005), which took place in Dallas in
January 2005."" Worksheet authors presented the
results of their evidence evaluations and pro-
posed summary scientific statements. After discus-
sion among all participants, these statements were
refined and, whenever possible, supported by treat-
ment recommendations. These summary science
statements and treatment recommendations have
been published in the 2005 International Consensus
on Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care Science with Treatment Rec-
ommendations (CoSTR). 2
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From science to guidelines

The resuscitation organisations forming ILCOR will
publish individual resuscitation guidelines that are
consistent with the science in the consensus docu-
ment, but will also consider geographic, economic
and system differences in practice, and the avail-
ability of medical devices and drugs. These 2005
ERC Resuscitation Guidelines are derived from the
CoSTR document but represent consensus among
members of the ERC Executive Committee. The
ERC Executive Committee considers these new rec-
ommendations to be the most effective and eas-
ily learned interventions that can be supported
by current knowledge, research and experience.
Inevitably, even within Europe, differences in the
availability of drugs, equipment, and personnel will
necessitate local, regional and national adaptation
of these guidelines.

Demographics

Ischaemic heart disease is the leading cause of
death in the world."3~"7 Sudden cardiac arrest is
responsible for more than 60% of adult deaths
from coronary heart disease.'® Based on data from
Scotland and from five cities in other parts of
Europe, the annual incidence of resuscitation for
out-of-hospital cardiopulmonary arrest of cardiac
aetiology is 49.5—66 per 100,000 population.'?:20
The Scottish study includes data on 21,175 out-
of-hospital cardiac arrests, and provides valuable
information on aetiology (Table 1.1). The incidence
of in-hospital cardiac arrest is difficult to assess
because it is influenced heavily by factors such as
the criteria for hospital admission and implementa-
tion of a do-not-attempt-resuscitation (DNAR) pol-
icy. In a general hospital in the UK, the incidence
of primary cardiac arrest (excluding those with
DNAR and those arresting in the emergency depart-
ment) was 3.3/1000 admissions; 2! using the same
exclusion criteria, the incidence of cardiac arrest
in a Norwegian University hospital was 1.5/1000
admissions. 22

The Chain of Survival

The actions linking the victim of sudden cardiac
arrest with survival are called the Chain of Sur-
vival. They include early recognition of the emer-
gency and activation of the emergency services,
early CPR, early defibrillation and early advanced
life support. The infant-and-child Chain of Survival

Table 1.1 Out-of-hospital cardiopulmonary arrests
(21,175) by aetiology.'®

Aetiology Number (%)
Presumed cardiac disease 17451 (82.4)
Non-cardiac internal aetiologies 1814 (8.6)
Lung disease 901 (4.3)
Cerebrovascular disease 457 (2.2)
Cancer 190 (0.9)
Gastrointestinal haemorrhage 71 (0.3)
Obstetric/paediatric 50 (0.2)
Pulmonary embolism 38 (0.2)
Epilepsy 36 (0.2)
Diabetes mellitus 30 (0.1)
Renal disease 3(0.1)
Non-cardiac external aetiologies 1910 (9.0)
Trauma 657 (3.1)
Asphyxia 465 (2.2)
Drug overdose 411 (1.9)
Drowning 105 (0.5)
Other suicide 194 (0.9)
Other external 50 (0.2)
Electric shock/lightning 28 (0.1)

includes prevention of conditions leading to the
cardiopulmonary arrest, early CPR, early activa-
tion of the emergency services and early advanced
life support. In hospital, the importance of early
recognition of the critically ill patient and activa-
tion of a medical emergency team (MET) is now well
accepted.2? Previous resuscitation guidelines have
provided relatively little information on treatment
of the patient during the post-resuscitation care
phase. There is substantial variability in the way
comatose survivors of cardiac arrest are treated
in the initial hours and first few days after return
of spontaneous circulation (ROSC). Differences in
treatment at this stage may account for some of
the interhospital variability in outcome after car-
diac arrest.24 The importance of recognising crit-
ical illness and/or angina and preventing cardiac
arrest (in- or out-of-hospital), and post resuscita-
tion care has been highlighted by the inclusion of
these elements in a new four-ring Chain of Sur-
vival. The first link indicates the importance of
recognising those at risk of cardiac arrest and call-
ing for help in the hope that early treatment can
prevent arrest. The central links in this new chain
depict the integration of CPR and defibrillation as
the fundamental components of early resuscitation
in an attempt to restore life. The final link, effec-
tive post resuscitation care, is targeted at preserv-
ing function, particularly of the brain and heart
(Figure 1.1).23,26
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Chain of survival

Figure 1.1

The universal algorithm

The adult basic, adult advanced and paediatric
resuscitation algorithms have been updated to
reflect changes in the ERC Guidelines. Every effort
has been made to keep these algorithms simple
yet applicable to cardiac arrest victims in most
circumstances. Rescuers begin CPR if the victim
is unconscious or unresponsive, and not breath-
ing normally (ignoring occasional gasps). A single
compression—ventilation (CV) ratio of 30:2 is used
for the single rescuer of an adult or child (exclud-
ing neonates) out of hospital, and for all adult CPR.
This single ratio is designed to simplify teaching,
promote skill retention, increase the number of
compressions given and decrease interruption to
compressions. Once a defibrillator is attached, if
a shockable rhythm is confirmed, a single shock
is delivered. Irrespective of the resultant rhythm,
chest compressions and ventilations (2 min with a
CV ratio of 30:2) are resumed immediately after the
shock to minimise the ‘no-flow’ time. Advanced life
support interventions are outlined in a box at the
centre of the ALS algorithm (see Section 4). Once
the airway is secured with a tracheal tube, laryn-
geal mask airway (LMA) or Combitube, the lungs
are ventilated at a rate of 10 min—" without pausing
during chest compressions.

Quality of CPR

Interruptions to chest compressions must be min-
imised. On stopping chest compressions, the coro-
nary flow decreases substantially; on resuming
chest compressions, several compressions are nec-
essary before the coronary flow recovers to its
previous level.?” Recent evidence indicates that
unnecessary interruptions to chest compressions

ERC Chain of Survival.

occur frequently both in and out of hospital.28-31
Resuscitation instructors must emphasise the
importance of minimising interruptions to chest
compressions.

Summary

It is intended that these new guidelines will
improve the practice of resuscitation and, ulti-
mately, the outcome from cardiac arrest. The
universal ratio of 30 compressions to two ventila-
tions should decrease the number of interruptions
in compression, reduce the likelihood of hyper-
ventilation, simplify instruction for teaching and
improve skill retention. The single-shock strat-
egy should minimise ‘no-flow’ time. Resuscitation
course materials are being updated to reflect these
new guidelines.
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Section 2. Adult basic life support and use of
automated external defibrillators

Anthony J. Handley, Rudolph Koster, Koen Monsieurs, Gavin D. Perkins,

Sian Davies, Leo Bossaert

Basic life support (BLS) refers to maintaining airway
patency and supporting breathing and the circula-
tion, without the use of equipment other than a
protective device.! This section contains the guide-
lines for adult BLS by lay rescuers and for the use
of an automated external defibrillator (AED). It
also includes recognition of sudden cardiac arrest,
the recovery position and management of choking
(foreign-body airway obstruction). Guidelines for
in-hospital BLS and the use of manual defibrillators
may be found in Sections 3 and 4b.

Introduction

Sudden cardiac arrest (SCA) is a leading cause of
death in Europe, affecting about 700,000 individ-
uals a year.Z At the time of the first heart rhythm
analysis, about 40% of SCA victims have ventricular
fibrillation (VF).37¢ It is likely that many more vic-
tims have VF or rapid ventricular tachycardia (VT)
at the time of collapse but, by the time the first
ECG is recorded, their rhythm has deteriorated to
asystole.”8 VF is characterized by chaotic, rapid
depolarisation and repolarisation. The heart loses
its coordinated function and stops pumping blood

effectively.” Many victims of SCA can survive if
bystanders act immediately while VF is still present,
but successful resuscitation is unlikely once the
rhythm has deteriorated to asystole.'® The opti-
mum treatment for VF cardiac arrest is immediate
bystander CPR (combined chest compression and
rescue breathing) plus electrical defibrillation. The
predominant mechanism of cardiac arrest in victims
of trauma, drug overdose, drowning, and in many
children is asphyxia; rescue breaths are critical for
resuscitation of these victims.

The following concept of the Chain of Survival
summarises the vital steps needed for success-
ful resuscitation (Figure 1.1). Most of these links
are relevant for victims of both VF and asphyxial
arrest. "

1. Early recognition of the emergency and call-
ing for help: activate the emergency medical
services (EMS) or local emergency response sys-
tem, e.g. ‘‘phone 112’*.12.13 An early, effective
response may prevent cardiac arrest.

2. Early bystander CPR: immediate CPR can double
or triple survival from VF SCA.10,14-17

3. Early defibrillation: CPR plus defibrillation
within 3—5 min of collapse can produce survival
rates as high as 49—75%.'825 Each minute of

0300-9572/$ — see front matter © 2005 European Resuscitation Council. All Rights Reserved. Published by Elsevier Ireland Ltd.
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delay in defibrillation reduces the probability of
survival to discharge by 10—15%.1417

4, Early advanced life support and post-
resuscitation care: the quality of treatment
during the post-resuscitation phase affects
outcome.26

In most communities, the time from EMS call to
EMS arrival (response interval) is 8 min or longer.2”
During this time the victim’s survival is dependent
on early initiation by bystanders of the first three
of the links of the Chain of Survival.

Victims of cardiac arrest need immediate CPR.
This provides a small but critical blood flow to the
heart and brain. It also increases the likelihood
that a defibrillatory shock will terminate VF and
enable the heart to resume an effective rhythm and
effective systemic perfusion. Chest compression is
especially important if a shock cannot be delivered
sooner than 4 or 5min after collapse.28:2% Defibril-
lation interrupts the uncoordinated depolarisation-
repolarisation process that occurs during VF. If
the heart is still viable, its normal pacemakers
then resume their function and produce an effec-
tive rhythm and resumption of circulation. In the
first few minutes after successful defibrillation, the
rhythm may be slow and ineffective; chest com-
pressions may be needed until adequate cardiac
function returns.3?

Lay rescuers can be trained to use an automated
external defibrillator (AED) to analyse the victim’s
cardiac rhythm and deliver a shock if VF is present.
An AED uses voice prompts to guide the rescuer. It
analyses the ECG rhythm and informs the rescuer
if a shock is needed. AEDs are extremely accurate
and will deliver a shock only when VF (or its precur-
sor, rapid ventricular tachycardia) is present.3' AED
function and operation are discussed in Section 3.

Several studies have shown the benefit on sur-
vival of immediate CPR, and the detrimental effect
of delay before defibrillation. For every minute
without CPR, survival from witnessed VF decreases
by 7—10%.' When bystander CPR is provided, the
decline in survival is more gradual and averages
3—4%min~1.10.1417 Qverall, bystander CPR dou-
bles or triples survival from witnessed cardiac
arrest.10,14,32

Adult BLS sequence

BLS consists of the following sequence of actions
(Figure 2.1).

1 Make sure you, the victim and any bystanders
are safe.
2 Check the victim for a response (Figure 2.2).

Adult basic life support

{ UNRESPONSIVE? ]

[NOT BREATHING NORMALLY? J

30 chest

compressions

2 rescue breaths
30 compressions

*or national emergency number

Figure 2.1 Adult basic life support algorithm.

e gently shake his shoulders and ask loudly:

“*Are you all right?”’
3a If he responds

e leave him in the position in which you find him
provided there is no further danger

e try to find out what is wrong with him and get
help if needed

e reassess him regularly

Figure 2.2 Check the victim for a response. © 2005
European Resuscitation Council.
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Figure 2.3 Shout for help. © 2005 European Resuscita-
tion Council.

Figure 2.5 Head tilt and chin lift in detail. © 2005 Euro-

3b If he does not respond L .
pean Resuscitation Council.

e shout for help (Figure 2.3)

e turn the victim onto his back and then
open the airway using head tilt and chin lift
(Figure 2.4)

o place your hand on his forehead and gently
tilt his head back keeping your thumb and

index finger free to close his nose if rescue
breathing is required (Figure 2.5)

o with your fingertips under the point of the
victim’s chin, lift the chin to open the air-
way

4 Keeping the airway open, look, listen and feel
for normal breathing (Figure 2.6).
e Look for chest movement.
e Listen at the victim’s mouth for breath
sounds.
e Feel for air on your cheek.

In the first few minutes after cardiac arrest, a
victim may be barely breathing, or taking infre-
quent, noisy gasps. Do not confuse this with
normal breathing. Look, listen, and feel for no

Figure 2.4 Head tilt and chin lift. © 2005 European Figure 2.6 Look listen and feel for normal breathing.
Resuscitation Council. © 2005 European Resuscitation Council.
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5a

5b

Figure 2.7 The recovery position. © 2005 European Resuscitation Council.

more than 10s to determine whether the vic-

tim is breathing normally. If you have any doubt

whether breathing is normal, act as if it is not

normal.

If he is breathing normally

e turn him into the recovery position (see
below) (Figure 2.7)

e send or go for help/call for an ambulance

e check for continued breathing

If he is not breathing normally

o send someone for help or, if you are on your
own, leave the victim and alert the ambu-
lance service; return and start chest compres-
sion as follows:

o kneel by the side of the victim

o place the heel of one hand in the centre of
the victim’s chest (Figure 2.8)

o place the heel of your other hand on top of
the first hand (Figure 2.9)

o interlock the fingers of your hands and
ensure that pressure is not applied over the
victim’s ribs (Figure 2.10). Do not apply any
pressure over the upper abdomen or the
bottom end of the bony sternum (breast-
bone)

o position yourself vertically above the vic-
tim’s chest and, with your arms straight,

Figure 2.8 Place the heel of one hand in the centre of

the
cil.

victim’s chest. © 2005 European Resuscitation Coun-

6a

press down on the sternum 4-5cm
(Figure 2.11)

o after each compression, release all the
pressure on the chest without losing con-
tact between your hands and the sternum;
repeat at a rate of about 100 min—" (a little
less than 2 compressionss—"')

o compression and release should take equal
amounts of time

Combine chest compression with

breaths.

o After 30 compressions open the airway again
using head tilt and chin lift (Figure 2.12).

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

e Allow the mouth to open, but maintain chin
lift.

e Take a normal breath and place your lips
around his the mouth, making sure that you
have a good seal.

o Blow steadily into the mouth while watch-
ing for the chest to rise (Figure 2.13), taking
about 1s as in normal breathing; this is an
effective rescue breath.

e Maintaining head tilt and chin lift, take your
mouth away from the victim and watch for the
chest to fall as air passes out (Figure 2.14).

rescue

Figure 2.9 Place the heel of your other hand on top of
the first hand. © 2005 European Resuscitation Council.
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Figure 2.10 Interlock the fingers of your hands. © 2005 Figure 2.11 Press down on the sternum 4-5cm. © 2005
European Resuscitation Council. European Resuscitation Council.

e Take another normal breath and blow into the
victim’s mouth once more, to achieve a total
of two effective rescue breaths. Then return
your hands without delay to the correct posi-
tion on the sternum and give a further 30
chest compressions.

e Continue with chest compressions and rescue
breaths in a ratio of 30:2.

e Stop to recheck the victim only if he starts
breathing normally; otherwise do not inter-
rupt resuscitation.

If your initial rescue breath does not make the
chest rise as in normal breathing, then before
your next attempt:

e check the victim’s mouth and remove any
obstruction

° re(_:hef:k that there is adequate head tilt and Figure 2.12 After 30 compressions open the airway
chin lift again using head tilt and chin lift. © 2005 European Resus-

e do not attempt more than two breaths each  citation Council.
time before returning to chest compressions
If there is more than one rescuer present, 6b Chest-compression-only CPR may be used as fol-

another should take over CPR every 1—2 min to lows.

prevent fatigue. Ensure the minimum of delay e If you are not able or are unwilling to give

during the changeover of rescuers. rescue breaths, give chest compressions only.
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Figure 2.13 Blow steadily into his mouth whilst watch-
ing for his chest to rise. © 2005 European Resuscitation
Council.

e If chest compressions only are given, these
should be continuous, at a rate of 100 min—".

e Stop to recheck the victim only if he starts
breathing normally; otherwise do not inter-
rupt resuscitation.

7 Continue resuscitation until

e qualified help arrives and takes over

o the victim starts breathing normally

e you become exhausted

Risk to the rescuer

The safety of both rescuer and victim are
paramount during a resuscitation attempt. There
have been few incidents of rescuers suffering

Figure 2.14 Take your mouth away from the victim and
watch for his chest to fall as air comes out. © 2005 Euro-
pean Resuscitation Council.

adverse effects from undertaking CPR, with only
isolated reports of infections such as tuberculosis
(TB)33 and severe acute respiratory distress syn-
drome (SARS).3* Transmission of HIV during CPR
has never been reported. There have been no
human studies to address the effectiveness of bar-
rier devices during CPR; however, laboratory stud-
ies have shown that certain filters, or barrier
devices with one-way valves, prevent oral bacterial
transmission from the victim to the rescuer during
mouth-to-mouth ventilation.3%:3¢ Rescuers should
take appropriate safety precautions where feasi-
ble, especially if the victim is known to have a
serious infection, such as TB or SARS. During an
outbreak of a highly infectious condition such as
SARS, full protective precautions for the rescuer are
essential.

Opening the airway

The jaw thrust is not recommended for lay res-
cuers because it is difficult to learn and perform
and may itself cause spinal movement.3” Therefore,
the lay rescuer should open the airway using a head
tilt-chin lift manoeuvre for both injured and non-
injured victims.

Recognition of cardiorespiratory arrest

Checking the carotid pulse is an inaccurate
method of confirming the presence or absence
of circulation.3® However, there is no evidence
that checking for movement, breathing or cough-
ing (‘signs of a circulation’) is diagnostically supe-
rior. Healthcare professionals as well as lay rescuers
have difficulty determining the presence or absence
of adequate or normal breathing in unresponsive
victims.3%40 This may be because the airway is
not open*' or because the victim is making occa-
sional (agonal) gasps. When bystanders are asked
by ambulance dispatchers over the telephone if
breathing is present, they often misinterpret agonal
gasps as normal breathing. This erroneous informa-
tion can result in the bystander withholding CPR
from a cardiac arrest victim.*2 Agonal gasps are
present in up to 40% of cardiac arrest victims.
Bystanders describe agonal gasps as barely breath-
ing, heavy or laboured breathing, or noisy or gasp-
ing breathing.®3

Laypeople should, therefore, be taught to begin
CPR if the victim is unconscious (unresponsive) and
not breathing normally. It should be emphasised
during training that agonal gasps occur commonly
in the first few minutes after SCA. They are an indi-
cation for starting CPR immediately and should not
be confused with normal breathing.
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Initial rescue breaths

During the first few min after non-asphyxial cardiac
arrest the blood oxygen content remains high, and
myocardial and cerebral oxygen delivery is limited
more by the diminished cardiac output than a lack
of oxygen in the lungs. Ventilation is, therefore,
initially less important than chest compression.4
It is well recognised that skill acquisition and
retention is aided by simplification of the BLS
sequence of actions.?> It is also recognized that
rescuers are frequently unwilling to carry out
mouth-to-mouth ventilation for a variety of rea-
sons, including fear of infection and distaste for the
procedure.*¢~*8 For these reasons, and to empha-
sise the priority of chest compressions, it is recom-
mended that in adults CPR should start with chest
compression rather than initial ventilation.

Ventilation

During CPR the purpose of ventilation is to maintain
adequate oxygenation. The optimal tidal volume,
respiratory rate and inspired oxygen concentration
to achieve this, however, are not fully known. The
current recommendations are based on the follow-
ing evidence:

1. During CPR, blood flow to the lungs is sub-
stantially reduced, so an adequate ventilation-
perfusion ratio can be maintained with lower
tidal volumes and respiratory rates than
normal.4?

2. Not only is hyperventilation (too many breaths
or too large a volume) unnecessary, but it is
harmful because it increases intrathoracic pres-
sure, thus decreasing venous return to the heart
and diminishing cardiac output. Survival is con-
sequently reduced.°

3. When the airway is unprotected, a tidal volume
of 11 produces significantly more gastric disten-
tion than a tidal volume of 500 ml.>’

4. Low minute-ventilation (lower than normal tidal
volume and respiratory rate) can maintain
effective oxygenation and ventilation during
CPR.%Z-% During adult CPR, tidal volumes of
approximately 500—600 ml (6—7 mlkg~") should
be adequate.

5. Interruptions in chest compression (for exam-
ple to give rescue breaths) have a detrimental
effect