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Abstract

The European Resuscitation Council has produced these basic life support guidelines, which are based on the 2020 International Consensus on
Cardiopulmonary Resuscitation Science with Treatment Recommendations. The topics covered include cardiac arrest recognition, alerting emergency
services, chest compressions, rescue breaths, automated external defibrillation (AED), CPR quality measurement, new technologies, safety, and
foreign body airway obstruction.
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Introduction and scope Recommendations (CoSTR) for BLS." For these ERC Guidelines the

ILCOR recommendations were supplemented by focused literature
These guidelines are based on the International Liaison Committee on reviews undertaken by the ERC BLS Writing Group for those topics not
Resuscitation (ILCOR) 2020 Consensus on Science and Treatment reviewed in the 2020 ILCOR CoSTR. When required, the guidelines
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were informed by the expert consensus of the writing group
membership.

The BLS writing group prioritised consistency with previous
guidelines to build confidence and encourage more people to act
when a cardiac arrest occurs. Failing to recognise cardiac arrest
remains a barrier to saving more lives. The terminology used in the
ILCORCoSTR,®istostart CPRinany person whois “unresponsive with
absent or abnormal breathing”. This terminology has been included in
the BLS 2021 guidelines. Those learning or providing CPR are
reminded that slow, laboured breathing (agonal breathing) should be
considered a sign of cardiac arrest. The recovery position is included in
the first aid section of the ERC guidelines 2021. The first aid guidelines
highlight that the recovery position should only be used for adults and
children with a decreased level of responsiveness due to medicalillness
ornon-physical trauma. The guidelines emphasise thatit should only be
used in people who do NOT meet the criteria for the initiation of rescue
breathing or chest compressions (CPR). Anyone placed in the recovery
position should have their breathing continuously monitored. If at any
point their breathing becomes absent or abnormal, roll them on to their
back and start chest compressions. Finally, the evidence informing the
treatment offoreign body airway obstruction has been comprehensively
updated, but the treatment algorithms remain the same.

The ERC has also produced guidance on cardiac arrest for patients
with coronavirus disease 2019 (COVID-19),2 which is based on an
ILCOR CoSTR and systematic review.>* Our understanding of the
optimal treatment of patients with COVID-19 and the risk of virus
transmission and infection of those providing CPR is poorly understood
and evolving. Please check ERC and national guidelines for the latest
guidance and local policies for both treatment and rescuer precautions.

These guidelines were drafted and agreed by the Basic Life
Support Writing Group members. The methodology used for guideline
development is presented in the Executive summary.*® The guide-
lines were posted for public comment in October 2020. The feedback
was reviewed by the writing group and the guidelines was updated
where relevant. The Guideline was presented to and approved by the
ERC General Assembly on 10th of December 2020.

Key messages from this section are presented in Fig. 1.

Concise guideline for clinical practice

The BLS algorithm is presented in Fig. 2 and step by step instructions
are provided in Fig. 3.

How to recognise cardiac arrest

e Start CPR in any unresponsive person with absent or abnormal
breathing.

e Slow, laboured breathing (agonal breathing) should be considered
a sign of cardiac arrest.

e A short period of seizure-like movements can occur at the start of
cardiac arrest. Assess the person after the seizure has stopped: if
unresponsive and with absent or abnormal breathing, start CPR.

How to alert the emergency services

e Alert the emergency medical services (EMS) immediately if a
person is unconscious with absent or abnormal breathing.

® A lone bystander with a mobile phone should dial the EMS
number, activate the speaker or another hands-free option on the

BLS 2021 EURDPEAN
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4. RECOGNISE CARDIAC ARREST
®* AND START CPR

2, ALERT EMERGENCY MEDICAL
® SERVICES

START CHEST COMPRESSIONS

GET AN AUTOMATED EXTERNAL
DEFIBRILLATOR (AED)

LEARN HOW TO DO CPR

Fig. 1 - BLS infographic summary.
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Unresponsive with absent
or abnormal breathing

Call emergency services

Give 30 chest compressions

Give 2 rescue breaths

Continue CPR 30:2

As soon as AED arrives -
switch it on and follow
instructions

Fig. 2 - BLS algorithm.

mobile phone and immediately start CPR assisted by the
dispatcher.

e |f you are a lone rescuer and you have to leave a victim to alert the
EMS, activate the EMS first and then start CPR.
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BASIC LIFE SUPPORT () e

GUIDELINES

STEP-BY-STEP 2021

SEQUENCE/ACTION TECHNICAL DESCRIPTION
SAFETY
*Make sure that you, the victim and any bystanders

are safe

RESPONSE

Check for a response *Shake the victim gently by the shoulders and ask
loudly: “Are you all right?"

AIRWAY

#|f there is no response, position the victim on their

Open the airway back

*With your hand on the forehead and your fingertips
under the point of the chin, gently tilt the victim's
head backwards, lifting the chin to open the airway

BREATHING
Look, listen and feel
for breathing

*Look, listen and feel for breathing for no more than
10 seconds

* A victim who is barely breathing, or taking
infrequent, slow and noisy gasps, is not breathing
normally

¢|f breathing is absent or abnormal, ask a helper to
call the emergency services or call them yourself

*Stay with the victim if possible

* Activate the speaker function or hands-free option

talking to the dispatcher

SEND FOR AED

Send someone to get an AED *Send someone to find and bring back an AED if

available

*If you are on your own, DO NOT leave the victim,
but start CPR

ABSENT OR

ABNORMAL BREATHING

Alert emergency services

i i eKneel by the side of the victim

Start chest compressions

*Place the heel of one hand in the centre of the
victim’s chest - this is the lower half of the victim’s

@ breastbone (sternum)

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

hand and interlock your fingers

*Keep your arms straight

¢ Position yourself vertically above the victim's chest
and press down on the sternum at least 5 cm (but
not more than 6 cm)

» After each compression, release all the pressure
on the chest without losing contact between your
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*Repeat at a rate of 100-120 min-1

Fig. 3 - BLS step by step instructions.
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BASIC LIFE SUPPORT
STEP-BY-STEP

COMBINE RESCUE BREATHING WITH
CHEST COMPRESSIONS

="

EUROPEAN
) RESUSCITATION
COUNCIL

SEQUENCE/ACTION TECHNICAL DESCRIPTION

¢|f you are trained to do so, after 30 compressions,
open the airway again, using head tilt and chin lift

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

¢ Allow the victim’s mouth to open, but maintain chin
lift

*Take a normal breath and place your lips around the
victim’s mouth, making sure that you have an airtight
seal

*Blow steadily into the mouth whilst watching for the
chest to rise, taking about 1 second as in normal
breathing. This is an effective rescue breath

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

sTake another normal breath and blow into the
victim’s mouth once more to achieve a total of two
rescue breaths

*Do not interrupt compressions by more than 10
seconds to deliver the two breaths even if one or
both are not effective

*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

Switch on the AED and
attach the electrode pads

COMPRESSION-ONLY CPR
¢|f you are untrained, or unable to give rescue
breathes, give chest-compression-only CPR
(continuous compressions at a rate of 100-120 min-1)
WHEN AED ARRIVES

*As soon as the AED arrives switch it on and attach
the electrode pads to the victim’s bare chest

«If more than one rescuer is present, CPR should
be continued whilst the electrode pads are being
attached to the chest

FOLLOW THE SPOKEN/
VISUAL DIRECTIONS

*Follow the spoken and visual directions given by the
AED

¢If a shock is advised, ensure that neither you nor
anyone else is touching the victim

*Push the shock button as directed

*Then immediately resume CPR and continue as
directed by the AED

Fig. 3 - (continued).
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STEP-BY-STEP

SEQUENCE/ACTION

EUROPEAN
@.% RESUSCITATION
COUNCIL
GUIDELINES

TECHNICAL DESCRIPTION

IF NO SHOCK IS ADVISED
Continue CPR

¢If no shock is advised, immediately resume CPR
and continue as directed by the AED

IF NO AED IS AVAILABLE
Continue CPR

¢|f no AED is available, OR whilst waiting for one to
arrive, continue CPR

*Do not interrupt resuscitation until:
* A health professional tells you to stop OR

*The victim is definitely waking up, moving,
opening eyes, and breathing normally

*OR
*You become exhausted

e[t is rare for CPR alone to restart the heart. Unless
you are certain that the victim has recovered
continue CPR

*Signs that the victim has recovered
*Waking-up
*Moving
*Opening eyes

*Breathing normally

IF UNRESPONSIVE BUT BREATHING
NORMALLY
Place in the Recovery Position

*|f you are certain that the victim is breathing
normally but still unresponsive, place them in the
recovery position SEE FIRST AID SECTION

*Be prepared to restart CPR immediately if the victim
becomes unresponsive, with absent or abnormal
breathing

Fig. 3 - (continued).

High quality chest compressions

Start chest compressions as soon as possible.

Deliver compressions on the lower half of the sternum (‘in the
centre of the chest’).

Compress to a depth of at least 5cm but not more than 6 cm.
Compress the chest at a rate of 100—120min~" with as few
interruptions as possible.

Allow the chest to recoil completely after each compression; do not
lean on the chest.

Perform chest compressions on a firm surface whenever feasible.

Rescue breaths

e Alternate between providing 30 compressions and 2 rescue
breaths.

e If you are unable to provide ventilations, give continuous chest
compressions.

AED

How to find an AED
e The location of an AED should be indicated by clear signage.
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When and how to use an AED

e Assoon asthe AED arrives, or if one is already available at the site
of the cardiac arrest, switch it on.
Attach the electrode pads to the victim's bare chest according to
the position shown on the AED or on the pads.
If more than one rescuer is present, continue CPR whilst the pads
are being attached.
Follow the spoken (and/or visual) prompts from the AED.
Ensure that nobody is touching the victim whilst the AED is
analysing the heart rhythm.
If a shock is indicated, ensure that nobody is touching the victim.
Push the shock button as prompted. Immediately restart CPR with
30 compressions.
e If no shock is indicated, immediately restart CPR with 30
compressions.
In either case, continue with CPR as prompted by the AED.
There will be a period of CPR (commonly 2min) before
the AED prompts for a further pause in CPR for rhythm
analysis.

Compressions before defibrillation
e Continue CPR until an AED (or other defibrillator) arrives on site
and is switched on and attached to the victim.
e Do not delay defibrillation to provide additional CPR once the
defibrillator is ready.

Fully automatic AEDs
e Ifashockisindicated, fully automatic AEDs are designed to deliver
ashock without any further action by the rescuer. The safety of fully
automatic AEDs have not been well studied.

Safety of AEDs
e Many studies of public access defibrillation have shown that AEDs
can be used safely by bystanders and first responders. Although
injury to the CPR provider from a shock by a defibrillator is
extremely rare, do not continue chest compression during shock
delivery.

Safety

e Make sure you, the victim and any bystanders are safe.
Laypeople should initiate CPR for presumed cardiac arrest without
concerns of harm to victims not in cardiac arrest.

Lay people may safely perform chest compressions and use an
AED as the risk of infection during compressions and harm from
accidental shock during AED use is very low.

Separate guidelines have been developed for resuscitation of
victims with suspected or confirmed acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). See www.erc.edu/covid.

How technology can help

o EMS systems should consider the use of technology such as
smartphones, video communication, artificial intelligence and
drones to assist in recognising cardiac arrest, to dispatch first
responders, to communicate with bystanders to provide dispatch-
er-assisted CPR and to deliver AEDs to the site of cardiac arrest.

Foreign body airway obstruction

e Suspect choking if someone is suddenly unable to speak or talk,
particularly if eating.
e Encourage the victim to cough.
o |f the cough becomes ineffective, give up to 5 back blows:
O Lean the victim forwards.
O Apply blows between the shoulder blades using the heel of one
hand

o |If back blows are ineffective, give up to 5 abdominal thrusts:

O Stand behind the victim and put both your arms around the
upper part of the victim's abdomen.

O Lean the victim forwards.

O Clench your fist and place it between the umbilicus (navel) and
the ribcage.

O Grasp your fist with the other hand and pull sharply inwards and
upwards.

e If choking has not been relieved after 5 abdominal thrusts,
continue alternating 5 back blows with 5 abdominal thrusts until itis
relieved, or the victim becomes unconscious.

o If the victim becomes unconscious, start CPR

Evidence informing the guidelines
How to recognise cardiac arrest

The practical, operational definition of cardiac arrest is when a person
is unresponsive with absent or abnormal breathing.® Earlier guidelines
included the absence of a palpable pulse as a criterion, but reliably
detecting peripheral pulses in stressful medical emergencies proved
difficult for professionals and lay people alike.® '® Unresponsiveness
and abnormal breathing obviously overlap with other potentially life-
threatening medical emergencies, but have very high sensitivity as
diagnostic criteria for cardiac arrest. Using these criteria will
moderately overtriage for cardiac arrest, but the risk of starting
CPRin an unresponsive individual with absent or abnormal breathing
and not in cardiac arrest is believed to be far outweighed by the
increased mortality associated with delayed CPR for cardiac arrest
victims.'

Agonal breathing

Agonal breathing is an abnormal breathing pattern observed in about
50% of cardiac arrest victims. It indicates the presence of brain
function and is associated with improved outcomes.'"'? Agonal
breathing is commonly misinterpreted as a sign of life, presenting a
challenge to lay people and emergency medical dispatchers.
Common terms used by lay people to describe agonal breathing
include: gasping, barely or occasionally breathing, moaning, sighing,
gurgling, noisy, groaning, snorting, heavy or laboured breath-
ing.""'31* Agonal breathing remains the biggest barrier to recognition
of OHCA."® 22 Early recognition of agonal breathing is a prerequisite
for early CPR and defibrillation, and failure by dispatchers to recognise
cardiac arrest during emergency calls is associated with decreased
survival.'®2®
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When focusing on the recognition of agonal breathing for both lay
rescuer and professional CPR providers, it is important to underline
that the risk of delaying CPR for a cardiac arrest victim far outweighs
any risk from performing CPR on a person not in cardiac arrest. (See
also Safety section) The misinterpretation of agonal breathing as a
sign of life may prompt bystanders to erroneously place cardiac arrest
victims in the recovery position instead of starting CPR.

Seizures
Seizure-like movements of short duration among patients in cardiac
arrest pose another important barrier to recognition of cardiac arrests.
Seizures are common medical emergencies and are reported to
constitute about 3—4% of all emergency medical calls.2*~2¢ Only
0.6-2.1% of these calls are also cardiac arrest.>>?” A recent
observational study including 3502 OHCAs identified 149 (4.3%)
victims with seizure-like activity.?® Patients presenting with seizure-
like activity were younger (54 vs. 66 years old; p < 0.05), were more
likely to have a witnessed arrest (88% vs. 45%; p < 0.05), more likely
to present with an initial shockable rhythm (52% vs. 24%; p < 0.05),
and more likely to survive to hospital discharge (44% vs. 16%;
p<0.05). Similar to agonal respiration, seizures complicate the
recognition of cardiac arrest for both lay people and professionals
(median time to dispatcher identification of the cardiac arrest; 130 s vs.
62s; p<0.05).%®

Recognising cardiac arrest after a seizure episode when the victim
remains unresponsive with abnormal breathing is important to prevent
delayed CPR. The risk of delaying CPR for a cardiac arrest victim far
outweighs any risk from performing CPR on a person not in cardiac
arrest. (See also Safety section)

Alert emergency services

The practical question of whether to ‘call first’ or do ‘CPR first’ has been
debated and is particularly relevant when a phone is not immediately
available in a medical emergency. As mobile phones have become the
dominant form of telecommunication, calling the emergency services
does not necessarily mean delaying CPR. After evaluating and
discussing the results of a recent systematic review, ILCOR made a
recommendation that lone bystanders with a mobile phone dial EMS,
activate the speaker or other hands-free option on the mobile phone
and immediately start CPR." This recommendation was based on
expert consensus and very-low certainty evidence drawn from a single
observational study.?® The observational study from Japan included
5446 OHCAs and compared outcomes between patients treated with
a ‘CPR first’ or ‘call first’ strategy. Overall survival rates were very
similar between ‘call first’ and ‘CPR first’ strategies, but adjusted
analyses performed on various subgroups suggested improved
survival with a favourable neurological outcome with a ‘CPR first’
strategy compared with a ‘call first’ strategy. Improved outcomes were
observed in subgroups of non-cardiac aetiology (adjusted odds ratio
(aOR)2.01[95% Cl 1.39—2.9]); under 65 years of age (aOR 1.38[95%
Cl1.09-1.76]); under 20 years of age (aOR 3.74[95% Cl 1.46—9.61])
and; both under 65 years of age and non-cardiac aetiology together
(aOR 4.31 [95% CI 2.38—8.48]).%°

The observational study supporting a ‘CPR first’ strategy was
limited by only including cases where lay people witnessed the OHCA
and spontaneously performed CPR (without the need for dispatcher
assistance), and the groups compared were different with respect to
age, gender, initial rhythm, bystander CPR characteristics and EMS
intervals. Despite the very low certainty evidence, ILCOR made a

discordant strong recommendation to emphasise the importance of
early bystander CPR.

Despite widespread availability of mobile phones, there are
situations where a lone rescuer might have to leave a victim to alert
emergency services. Choosing to either start CPR or alert EMS first
would be dependent on exact circumstances, but it would be
reasonable to prioritise prompt activation of EMS before returning
to the victim to initiate CPR.

High quality chest compressions

Chest compressions are the key component of effective CPR as the
widely available means to provide organ perfusion during cardiac
arrest. The effectiveness of chest compressions is dependent on
correct hand position and chest compression depth, rate, and degree
of chest wall recoil. Any pauses in chest compressions mean pauses
in organ perfusion, and consequently need to be minimised to prevent
ischaemic injury.

Hand position during compressions

The evidence for optimal hand position was reviewed by ILCOR in
2020." Although the recommendations for hand position during
compressions have been modified over time, these changes have
been based solely on low- or very-low-certainty evidence, with no data
demonstrating that a specific hand position was optimal in terms of
patient survival. In the most recent systematic review, no studies
reporting critical outcomes such as favourable neurologic outcome,
survival, or ROSC were identified.

Three very-low-certainty studies investigated effect of hand
position on physiological end points.*° 32 One crossover study in
17 adults with prolonged resuscitation from non-traumatic cardiac
arrest documented improved peak arterial pressure during compres-
sion systole and ETCO, when compressions were performed over the
lower third of the sternum compared with the centre of the chest.®"
Similar results were observed in a crossover study in 10 children when
compressions were performed on the lower third of the sternum
compared with the middle of the sternum, with higher peak systolic
pressure and higher mean arterial pressure.*° A third crossover study
in 30 adults with cardiac arrest documented no difference in ETCO,
values resulting from changes in hand placement.*?

Imaging studies were excluded from the ILCOR systematic review
as they do not report clinical outcomes for patients in cardiac arrest, but
they do provide some supportive background information on the optimal
position for compressions based on the anatomical structures
underlying the recommended and alternative hand positions. Evidence
from recent imaging studies indicates that, in most adults and children,
the maximal ventricular cross-sectional area underlies the lower third of
the sternum/xiphisternal junction, while the ascending aorta and left
ventricular outflow tract underlie the centre of the chest.®* *° There are
important differences in anatomy between individuals and depend on
age, body mass index, congenital cardiac disease and pregnancy, and
thus one specific hand placement strategy might not provide optimal
compressions across a range of persons. #3840

These findings led ILCOR to retain their current recommendation
and continue to suggest performing chest compressions on the lower
half of the sternum in adults in cardiac arrest (weak recommendation,
very-low-certainty evidence). Consistent with the ILCOR treatment
recommendations, the ERC recommends teaching that chest
compressions should be delivered ‘in the centre of the chest’, whilst
demonstrating hand position on the lower half of the sternum.
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Chest compression depth, rate and recoil

This guideline is based on ILCOR recommendations, ' informed by an
ILCOR scoping review*' and the previous 2015 ERC BLS Guide-
lines.*? The ILCOR BLS Task Force scoping review related to chest
compression rate, chest compression depth, and chest wall recoil. It
aimed to identify any recently published evidence on these chest
compression components as discrete entities and to assess whether
studies have reported interactions among these chest compression
components.

In addition to the 14 studies identified in the 2015 ERC BLS
guidelines,*” 8 other studies*®°° published after 2015 were identified
so that a total of 22 studies evaluated compression depth rate and
recoil. Five observational studies examined both chest compression
rate and chest compression depth.*®4°5'52 One RCT,** one
crossover trial,>® and 6 observational studies®>*°**~5" examined
chest compression rate only. One RCT®® and 6 observational studies
examined chest compression depth only,** ®* and 2 observational
studies examined chest wall recoil.**>“® No studies were identified that
examined different measures of leaning.

While this scoping review highlighted significant gaps in the
research evidence related to interactions between chest compression
components, it did not identify sufficient new evidence that would
justify conducting a new systematic review or reconsideration of
current resuscitation treatment recommendations.

ILCOR's treatment recommendations for chest compression
depth, rate and recoil are therefore unchanged from 2015.%2 ILCOR
recommends a manual chest compression rate of 100 to 120 min~’
(strong recommendation, very-low-certainty evidence), a chest
compression depth of approximately 5cm (2 in) (strong recommen-
dation, low-certainty evidence) while avoiding excessive chest
compression depths (greater than 6 cm [greater than 2.4 in] in an
average adult) during manual CPR (weak recommendation, low-
certainty evidence) and suggest that people performing manual CPR
avoid leaning on the chest between compressions to allow full chest
wall recoil (weak recommendation, very-low-certainty evidence).

Consistent with the ILCOR Treatment Recommendations, the
ERC recommends a chest compression rate of 100to 120 min~"anda
compression depth of 5—6 cm while avoiding leaning on the chest
between compressions. The recommendation to compress 5—6 cm s
a compromise between observations of poor outcomes with shallow
compressions and increased incidence of harm with deeper
compressions.*?

Firm surface

ILCOR updated the Consensus on Science and Treatment Recom-
mendation for performing CPR on a firm surface in 2020."%° When
CPR is performed on a soft surface (e.g. a mattress), both the chest
wall and the support surface are compressed.®® This has the potential
to diminish effective chest compression depth. However, effective
compression depths can be achieved even on a soft surface, providing
the CPR providerincreases overall compression depth to compensate
for mattress compression.®” 73

The ILCOR systematic review identified twelve manikin studies
evaluating the importance of a firm surface during CPR.®® These
studies were further grouped into evaluations of mattress type,”®"*~7®
floor compared with bed,”® "8 and backboard.®®"°"°~83% No human
studies were identified. Three RCTs evaluating mattress type did not
identify a difference in chest compression depth between various

mattress types.”%”* "¢ Four RCTs evaluating floor compared with bed
found no effect on chest compression depth.”> 78 Of the seven RCTs
evaluating use of backboard, six could be meta-analysed and showed
increased compression depth using a backboard with a mean
difference of 3mm (95% Cl, 1 to 4).597%7° 82 The clinical relevance of
this difference was debated, although statistically significant—the
actual increase in compression depth was small.

These findings led ILCOR to suggest performing manual chest
compressions on a firm surface when possible (weak recommenda-
tion, very low certainty evidence). ILCOR also suggested that when a
bed has a CPR mode that increases mattress stiffness, it should be
activated (weak recommendation, very-low-certainty evidence), but
suggested against moving a patient from a bed to the floor to improve
chest compression depth in the hospital setting (weak recommenda-
tion, very-low-certainty evidence). The confidence in effect estimates
is so low that ILCOR was unable to make a recommendation about the
use of a backboard strategy.

Consistent with the ILCOR Treatment Recommendations, the
ERC suggests performing chest compressions on a firm surface
whenever possible. For the in-hospital setting, moving a patient from
the bed to the floor is NOT recommended. The ERC does not
recommend using a backboard.

Rescue breaths

Compression-ventilation (CV) ratio

ILCOR updated the Consensus on Science and Treatment Recom-
mendations for compression-ventilation (CV) ratio in 2017.%* The
supporting systematic review found evidence from two cohort studies
(n=4877) that a ratio of compressions to ventilation of 30:2 compared
with 15:2 improved favourable neurological outcome in adults (risk
difference 1.72% (95% Cl 0.5—2.9%).%° Meta-analysis of six cohort
studies (n=13,962) found that more patients survived with a ratio of
30:2 compared with 15:2 (risk difference 2.48% (95% CI 1.57—-3.38).
A similar pattern of better outcomes was observed in a small cohort
study (n=200, shockable rhythms) when comparing a ratio of 50:2
with 15:2 (risk difference 21.5 (95% Cl 6.9—36.06).%° The ILCOR
treatment recommendation, which suggests a CV ratio of 30:2
compared with any other CV ratio in patients with cardiac arrest (weak
recommendation, very-low-quality evidence), remains valid and forms
the basis for the ERC guidelines to alternate between providing 30
compressions and 2 ventilation.

Compression-only CPR

The role of ventilation and oxygenation in the initial management of
cardiac arrest remains debated. ILCOR performed systematic
reviews of compression-only versus standard CPR in both lay rescuer
and professional or EMS settings.®>%”

In the lay rescuer setting, six very-low-certainty observational
studies compared chest compression-only with standard CPR using a
CV ratio of 15:2 or 30:2.'888-°2 |n a meta-analysis of two studies, there
was no significant difference in favourable neurological outcome in
patients who received compression-only CPR compared with patients
who received CPR ata CV ratio of 15:2 (RR, 1.34[95% Cl, 0.82—2.20];
RD, 0.51 percentage points [95% Cl, —2.16 to 3.18]).'®° In a meta-
analysis of three studies, there was no significant difference in
favourable neurological outcome in patients who received compres-
sion-only CPR compared with patients who received compressions
and ventilations during a period when the CV ratio changed from 15:2
to 30:2 (RR, 1.12 [95% CI, 0.71—1.77]; RD, 0.28 percentage points
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[95% Cl, —2.33 to 2.89]).29°"% In one study, patients receiving
compression-only CPR had worse survival compared with patients
who received CPRata CV ratio of 30:2 (RR, 0.75[95% CI, 0.73—-0.78];
RD, —1.42 percentage points [95% Cl, —1.58 to —1.25]).%% Lastly,
one study examined the influence of nationwide dissemination of
compression-only CPR recommendations for lay people and showed
that, although bystander CPR rates and nationwide survivalimproved,
patients who received compression-only CPR had lower survival
compared with patients who received chest compressions and
ventilations at a CV ratio of 30:2 (RR, 0.72 [95% CI, 0.69—0.76];
RD, —0.74 percentage points [95% Cl, —0.85 to 0.63]).%% Based on
this review, ILCOR suggests that bystanders who are trained, able,
and willing to give rescue breaths and chest compressions do so for
all adult patients in cardiac arrest (weak recommendation, very-low-
certainty evidence).

In the EMS setting, a high-quality RCT included 23,711 patients.
Those randomised to bag-mask ventilation, without pausing for chest
compressions, had no demonstrable benefit for favourable neurologi-
cal outcome (RR, 0.92 [95% CI, 0.84—1.00]; RD, —0.65 percentage
points [95% Cl, —1.31 to 0.02]) compared with patients randomised to
conventional CPR with a CV ratio of 30:2.%° ILCOR recommends that
EMS providers perform CPR with 30 compressions to 2 ventilations
(30:2 ratio) or continuous chest compressions with positive pressure
ventilation delivered without pausing chest compressions until a
tracheal tube or supraglottic device has been placed (strong
recommendation, high-certainty evidence).

Consistent with the ILCOR treatment recommendations, the ERC
recommends alternating between providing 30 compressions and 2
ventilations during CPR in both lay rescuer and professional settings.

Automated external defibrillator

An AED (automated external defibrillator or, less commonly termed,
automatic external defibrillator) is a portable, battery-powered device
with adhesive pads that are attached to a patient's chest to detect the
heart rhythm following suspected cardiac arrest. Occasionally it may
be necessary to shave the chest if very hairy and/or the electrodes will
not stick firmly. If the rhythm is ventricular fibrillation (or ventricular
tachycardia), an audible or audible-and-visual prompt is given to the
operator to deliver a direct current electric shock. For other heart
rhythms (including asystole and a normal rhythm), no shock is
advised. Further prompts tell the operator when to start and stop CPR.
AEDs are very accurate in their interpretation of the heart rhythm and
are safe and effective when used by laypeople.

The probability of survival after OHCA can be markedly increased
if victims receive immediate CPR and a defibrillator is used. AEDs
make it possible for laypeople to attempt defibrillation following
cardiac arrest many minutes before professional help arrives; each
minute of delay decreases the chance of successful resuscitation by
about 3-5%.%*

The ILCOR Consensus on Science and Treatment Recom-
mendations (2020) made a strong recommendation in support of
the implementation of public-access defibrillation programmes for
patients with OHCA based on low-certainty evidence.' The ILCOR
Scientific Statement on Public Access Defibrillation addresses key
interventions (early detection, optimising availability, signage,
novel delivery methods, public awareness, device registration,
mobile apps for AED retrieval and public access defibrillation)
which should be considered as part of all public access
defibrillation programmes.

Compressions before defibrillation
ILCOR updated the Consensus on Science and Treatment Recom-
mendation for CPR before defibrillation in 2020." Five RCTs were
identified comparing a shorter with a longer interval of chest
compressions before defibrillation.’®° Outcomes assessed varied
from 1-year survival with favourable neurological outcome to ROSC.
No clear benefit from CPR before defibrillation was found in a meta-
analysis of any of the critical orimportant outcomes. In a meta-analysis
of four studies, there was no significant difference in favourable
neurological outcome in patients who received a shorter period of
CPR before defibrillation compared with a longer period of CPR
(RR, 1.02 [95% CI, —0.01-0.01]; 1 more patient/1000 (—29
to 98).9596:989 |n a meta-analysis of five studies, there was no
significant difference in survival to discharge in patients who received
a shorter period of CPR before defibrillation compared with a longer
period of CPR (RR, 1.01 [95% CI, —0.90—1.15]; 1 more patient/1000
(810 13).95-%°

ILCOR suggests a short period of CPR until the defibrillator is
ready for analysis and/or defibrillation in unmonitored cardiac arrest.
Consistent with the ILCOR Treatment Recommendations, the ERC
recommends CPR be continued until an AED arrives on site, is
switched on and attached to the victim, but defibrillation should not be
delayed any longer for additional CPR.

Electrode positioning

ILCOR completed a scoping review on AED paddle size and
placement in 2020, searching for any available evidence to guide
optimal pad placement and size." No new evidence that directly
addressed these questions was identified, and the scoping review
from the ILCOR BLS task force is therefore limited to expert
discussion and consensus. These discussions highlighted studies
that showed that antero-posterior electrode placement is more
effective than the traditional antero-lateral or antero-apical position
in elective cardioversion of atrial fibrillation (AF), while most studies
have failed to demonstrate any clear advantage of any specific
electrode position. Transmyocardial current during defibrillation is
likely to be maximal when the electrodes are placed so that the area
of the fibrillating heart lies directly between them (i.e. ventricles in
VF/pulseless VT, atria in AF). Therefore, the optimal electrode
position may not be the same for ventricular and atrial arrhythmias.
ILCOR continues to suggest that pads be placed on the exposed
chest in an antero-lateral position. An acceptable alternative
position is antero-posterior. In large-breasted individuals, it is
reasonable to place the left electrode pad lateral to or underneath
the left breast, avoiding breast tissue. Consideration should be
given to the rapid removal of excessive chest hair before the
application of pads, but emphasis must be on minimising delay in
shock delivery. There is insufficient evidence to recommend a
specific electrode size for optimal external defibrillation in adults. It
is, however, reasonable to use a pad size greater than 8cm.'%%10!
Consistent with the ILCOR Treatment Recommendations and to
avoid confusion for the person using the AED, the ERC BLS writing
group recommends attaching the electrode pads to the victim's bare
chest using the antero-lateral position as shown on the AED.

CPR feedback devices
To improve CPR quality, key CPR metrics need to be measured. CPR

quality data can be presented to the rescuer in real-time and/or
provided in a summary report at the end of a resuscitation. Measuring
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CPR performance to improve resuscitation systems is addressed in
the Systems Saving Lives chapter.'%? Real-time feedback devices for
CPR providers will be discussed in this section.

ILCOR updated the Consensus on Science and Treatment
Recommendation for feedback for CPR quality in 2020." Three types
of feedback devices were identified: (1) digital audio-visual feedback
including corrective audio prompts; (2) analogue audio and tactile
‘clicker’ feedback for chest compression depth and release; and (3)
metronome guidance for chest compression rate. There is consider-
able clinical heterogeneity across studies with respect to the type of
devices used, the mechanism of CPR quality measurement, the
mode of feedback, patient types, locations (e.g. in-hospital and out-of-
hospital), and baseline (control group) CPR quality.

Digital audio-visual feedback including corrective audio
prompts
One cluster RCT'® and four observational studies
evaluated the effects of these devices on favourable neurological
outcome. The low-certainty cluster RCT found no difference in
favourable neurological outcome (relative risk 1.02; 95% CI
0.76—1.36; p=0.9)."°> While one of the observational studies found
an association with improved favourable neurological outcome (adjusted
odds ratio 2.69; 95% Cl 1.04—6.94),"% the other three did not. 4714195
One cluster RCT'® and six observational studies®®-52104:106.107
evaluated the effects of these devices on survival to hospital discharge
or 30-day survival. Neither the low-certainty cluster RCT (relative risk
0.91; 95% Cl 0.69—1.19; p=0.5),'° nor the observational studies
found any benefit associated with these devices.*8:52:104.106-108
The potential benefit from real-time audio-visual feedback would
be their ability to improve CPR quality. While the low-certainty cluster
RCT showed improved chest compression rate (difference of 4.7 per
minute; 95% Cl —6.4—3.0), chest compression depth (difference of
1.6mm; 95% Cl 0.5-2.7mm) and chest compression fraction
(difference of 2%; 66% vs. 64%, p=0.016), the clinical significance
of these relatively small differences in CPR metrics is debated.'%®
Five very-low-certainty observational studies compared various
CPR metrics.*”52:104106.107 One observational study showed no
difference in chest compression rates with and without feedback.'?”
The other four observational studies®’®%'°*'% showed lower
compression rates in the group with CPR feedback with differences
ranging from—23 to—11 compressions per minute. One observational
study showed no difference in chest compression depth with and
without feedback.'®” Three observational studies showed significant-
ly deeper chest compressions ranging from 0.4 to 1.1 cm.*”:52.1% Two
studies reported statistically significant increases in CPR fraction
associated with feedback'®*'%” and three studies did not observe a
statistically or clinically important difference.*’°>'%¢ The Couper
study demonstrated an increase in compression fraction from 78%
(8%) to 82% (7%), p=0.003."°* This increase is of questionable
clinical significance. The Bobrow study demonstrated an increase in
chest compression fraction from 66% (95% CI 64 to 68) to 84% (95%
Cl 82 to 85).'%° Two major caveats with this study include a concern
that the observed difference may have not been related to the
feedback device, as there were other training interventions and use of
an imputed data set. None of the studies showed any improvement in
Ventilation I,ates_47,52,103,104106.107

47,104—106

Analogue audio and tactile clicker feedback
The standalone analogue clicker device, designed to be placed on the
patient's chest under the hands of a CPR provider, involves a

mechanism that produces a clicking noise and sensation when
enough pressure is applied. It provides tactile feedback on correct
compression depth and complete release between chest
compressions.

One very-low-certainty RCT evaluated the effect of a clicker device
on survival to hospital discharge and found significantly improved
outcome in the group treated with the clicker device (relative risk 1.90;
95% Cl 1.60-2.25; p<0.001)."% Two very-low-certainty RCTs
evaluated the effect of a clicker device on ROSC, and found
significantly improved outcome in the group treated with the clicker
device (relative risk 1.59; 95% Cl 1.38—1.78; p<0.001 and relative
risk 2.07; 95% Cl 1.20—3.29, p < 0.001).'99:110

Metronome rate guidance

One very-low-certainty observational study evaluated the effect of a
metronome to guide chest compression rate during CPR before
ambulance arrival found no benefit in 30 day survival (relative risk
1.66; 95% Cl —17.7—14.9, p=0.8) One very-low-certainty observa-
tional study evaluated the effect of a metronome on 7-day survival and
found no difference (3/17 vs. 2/13; p=0.9).""" Two observational
studies evaluated the effect of a metronome on ROSC, and found no
difference in outcome (adjusted relative risk 4.97; 95% CI —21.11
—11.76, p=0.6 and 7/13 vs. 8/17, p=0.7)."%8'""

Taking these data together ILCOR suggested the use of real-time
audio visual feedback and prompt devices during CPR in clinical
practice as part of a comprehensive quality improvement programme
for cardiac arrest designed to ensure high-quality CPR delivery and
resuscitation care across resuscitation systems, but suggested
against the use of real-time audiovisual feedback and prompt devices
in isolation (ie, not part of a comprehensive quality improvement
programme).’'?

Safety

Harm to people providing CPR

This guideline is based on an ILCOR scoping review, ' the previous
2015 ERC BLS Guidelines** and the recently published ILCOR
consensus on science, treatment recommendations and task
force insights,® ILCOR systematic review, and ERC COVID-19
guidelines.?

The ILCOR BLS Task Force performed a scoping review related
to harm to people providing CPR to identify any recent published
evidence on risk to CPR providers. This scoping review was
completed before the COVID-19 pandemic. In this review, very few
reports of harm from performing CPR and defibrillation were
identified. Five experimental studies and one case report published
since 2008 were reviewed. The five experimental studies reported
perceptions in experimental settings during shock administration for
elective cardioversion. In these studies, the authors also measured
current flow and the average leakage current in different experi-
ments to assess rescuer safety. Despite limited evidence evaluating
safety, there was broad agreement within the ILCOR BLS Task
Force and ERC BLS writing group that the lack of published
evidence supports the interpretation that the use of an AED is
generally safe. Consistent with ILCOR treatment recommendations,
the ERC recommends that lay rescuers perform chest compres-
sions and use an AED as the risk of damage from accidental shock
during AED use is low." 4212

As the SARS CoV-2 infection rates have continued to rise
throughout the world, our perception of safety during CPR has
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changed profoundly. A recent systematic review on transmission of
SARS CoV-2 during resuscitation performed by ILCOR identified
eleven studies: two cohort studies, one case control study, five case
reports, and three manikin RCTs. The review did not identify any
evidence that CPR or defibrillation generated aerosol or transmitted
infection, but the certainty of evidence was very low for all outcomes.*
Based on the findings in this systematic review, yet still erring on the
side of caution, ILCOR published Consensus on Science and
Treatment Recommendations aimed at balancing the benefits of
early resuscitation with the potential for harm to care providers during
the COVID-19 pandemic. The resulting recommendations are for lay
people to consider chest compressions and public-access defibrilla-
tion during the current COVID-19 pandemic. However, ILCOR clearly
recommends that healthcare professionals use personal protective
equipment for all aerosol-generating procedures. The following ERC
guidelines have emphasised the need to follow current advice given
by local authorities, as infection rates vary between areas. For the lay
rescuer, it is important to follow instructions given by the emergency
medical dispatcher. The ERC has published guidelines for modified
BLS in suspected or confirmed COVID-19.2 The most important
changes relate to the use of personal protection equipment, assessing
breathing without getting close to the victim's nose and mouth, and
recognising ventilation as a potential aerosol generating procedure
with greater risk of disease transmission. Details can be found in the
ERC COVID-19 guidelines. (www.erc.edu/COVID)

Harm from CPR to victims not in cardiac arrest

Lay people may be reluctant to perform CPR on an unresponsive
person with absent or abnormal breathing because of concern that
delivering chest compressions to a person who is not in cardiac arrest
could cause serious harm. The evidence for harm from CPR to victims
notin cardiac arrest was reviewed by ILCOR in 2020." This systematic
review identified four very-low-certainty observational studies enroll-
ing 762 patients who were not in cardiac arrest but received CPR by
lay people outside the hospital. Three of the studies reviewed the
medical records to identify harm,'">~""® and one included follow-up
telephone interviews.''® Pooled data from the first three studies,
including 345 patients, found an incidence of rhabdomyolysis of 0.3%
(one case), bone fracture (ribs and clavicle) of 1.7% (95% CI, 0.4
—3.1%), pain in the area of chest compression of 8.7% (95% Cl, 5.7
—11.7%), and no clinically relevant visceral injury. The fourth study
relied on fire department observations at the scene, and there were no
reported injuries in 417 patients."'® Case reports and case series of
serious harm to persons receiving CPR who are not in cardiac arrest
are likely to be published because they are of general interest to a
broad group of healthcare providers. The few reports of harm
published, strengthens the arguments that harmis likely very rare and
desirable effects will far outweigh undesirable effects.

Despite very-low-certainty evidence, ILCOR recommends that
laypersons initiate CPR for presumed cardiac arrest without concerns
of harm to patients not in cardiac arrest. The ERC guidelines are
consistent with the ILCOR Treatment Recommendations.

How technology can help

Technology is used for many lifestyle comforts, from our smartphones
to innovative applications in medicine. Several researchers are
working on different areas of implementation. For BLS, the main areas
of interest are applications to locate AEDs, smartphones and
smartwatches as an aid for first responder and providers to reach

the patients, and CPR feedback in real-time and video communication
for video dispatch. The new ‘sci-fi’ technology describes the potential
impact of drones and artificial intelligence on the chain of survival.

AED locator apps

In the case of OHCA, early defibrillation increases the chances of
survival, but retrieving an AED during an emergency can be
challenging because the rescuer needs to know where the AED is
located. Thanks to built-in global positioning systems (GPS) in
smartphones, numerous apps have been developed to locate the user
and display the nearest AEDs. Moreover, such apps enable users to
add new AEDs that become available, or to update details of existing
ones throughout communities. As a result, apps to locate AEDs may
help build and maintain an updated registry of AEDs in the community
that could be used and integrated by emergency dispatch centres.
Usually, this kind of app provides a list of nearby AEDs that can
immediately display the route to reach the location with a navigation
app. Data on location, access, availability time, photo of installation,
and contacts of owner or person in charge of the AED are commonly
provided. Users also have the possibility to report malfunctioning or
missing AEDs. The role of mobile phone technology as a tool to locate
AEDs is described in detail in the Systems Saving Lives chapter.'%?

Smartphones and smartwatches

There is growing interest among researchers in integrating
smartphones and smartwatches in education and training in
cardiopulmonary resuscitation and defibrillation, and for improving
the response to OHCA with dedicated apps. Initially, apps were
developed to provide educational content on resuscitation. Follow-
ing the technological evolution of the last years, smartphone apps
have been used to provide feedback on CPR quality by exploiting
the built-in accelerometer. Such systems can provide real-time
audio-visual feedback to the rescuer through the speakers and the
screen. Although current real-time feedback devices tested in
professional settings have had limited effect on patient outcomes,
new technology could improve the quality of CPR. As technology
has evolved, the same concept has been applied to smartwatches,
devices particularly suitable to be used as feedback devices thanks
to their small size and their wearability. A systematic review found
conflicting results on the role of smart devices. In one randomised
simulation study that evaluated the effectiveness of one of these
apps, the quality of CPR significantly improved by using a
smartwatch-based app with real-time audio-visual feedback in
simulated OHCA."'” Similarly, a higher proportion of chest
compressions of adequate depth was observed when using a
smartphone.’'® The current body of evidence is still limited, but
smartwatch-based systems might be an important strategy to
provide CPR feedback with smart devices.

During telephone CPR, dispatchers can locate and alert first-
responder citizens who are in the immediate vicinity of an OHCA
through a text message system or a smartphone app and guide them
tothe nearest AED. This strategy has been studied and been shown to
increase the proportion of patients receiving CPR before ambulance
arrival and improve survival."'"'®* The role of mobile phone
technology as a tool to activate first responders is also described in
the Systems Saving Lives chapter.'®?

Video communication
Smartphone and video communication play an important role in
modern society. Traditionally, dispatchers give audio-only CPR
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instructions; newly developed technology enables dispatchers to
provide video CPR instructions through the caller's mobile phone. A
recent systematic review and meta-analysis identified nine papers
evaluating video instructions for simulated OHCA. Compression
rates were better with video-instructions, and there was a trend
towards better hand-placement. No difference was observed in
compression depth or time to first ventilation, and there was a slight
increase in the time it took to start CPR with video instructions.'® In
a more recent retrospective study of adult OHCA a total of 1720
eligible OHCA patients (1489 and 231 in the audio and video
groups, respectively) were evaluated. The median instruction time
interval (ITl) was 136s in the audio group and 122s in the video
group (p=0.12). The survival to discharge rates were 8.9% in the
audio group and 14.3% in the video groups (p<0.01). Good
neurological outcome occurred in 5.8% and 10.4% in the audio and
video groups, respectively (p<0.01)."* In a prospective clinical
study of OHCAs in nursing homes the application of video
communication to guide advanced cardiac life support by para-
medics was evaluated in 616 consecutive cases. Survival among
the third that received video-instructed ALS was 4.0% compared to
1.9% without video instructions (p=0.078), and survival with good
neurological outcome was 0.5% vs. 1.0%, respectively.'2®

Artificial intelligence

Artificial intelligence (Al) is intelligence demonstrated by machines, in
contrastto the naturalintelligence displayed by humans. The term Al is
often used to describe machines (or computers) that mimic cognitive
functions associated with the human mind, such as learning and
problem solving.

Artificial intelligence (Al) has been applied to health conditions
demonstrating that a computer can help with clinical decision-
making.'2®'2” The use of Al as a tool to improve the key components
of the chain of survival is under evaluation. Recently, a machine-
learning approach was used to recognise OHCA from unedited
recordings of emergency calls to an emergency medical dispatch
centre, and the performance of the machine-learning framework was
subsequently assessed.'?® The study included 108,607 emergency
calls, of which 918 (0.8%) were out-of-hospital cardiac arrest calls
eligible for analysis. Compared with medical dispatchers, the
machine-learning framework had a significantly higher sensitivity
(72.5% vs. 84.1%, p < 0.001) with a slightly lower specificity (98.8%
vs. 97.3%, p< 0.001). The machine-learning framework had a lower
positive predictive value compared with dispatchers (20.9% vs.
33.0%, p< 0.001). Time to recognition was significantly shorter for the
machine-learning framework compared with the dispatchers (median
44s vs. 54s, p<0.001). Another application of Al in terms of
recognition of OHCA is integrated software home assistant devices.
Widespread adoption of smartphones and smart speakers presents a
unique opportunity to identify this audible biomarker (agonal
breathing) and link unwitnessed cardiac arrest victims to EMS or
lay people. A recent study hypothesised that existing commodity
devices (e.g., smartphones and smart speakers) could be used to
identify OHCA-associated agonal breathing in a domestic setting. The
researchers developed a specific algorithm that recognises agonal
breathing through a dataset from EMS. Using real-world labelled EMS
audio of cardiac arrests, the research team trained Al software to
classify agonal breathing. The results obtained an overall sensitivity
and specificity of 97.24% (95% Cl: 96.86—97.61%) and 99.51% (95%
Cl: 99.35—-99.67%). The false positive rate was between 0 and 0.14%
over 82h (117,985 audio segments) of polysomnographic sleep lab

data that includes snoring, hypopnea, and central, and obstructive
sleep apnoea events.'?°

The last example of the potential use of Al is as a tool to predict
survival. Two studies reported the use of Al as a deep-learning-based
prognostic system and a machine-learning algorithm to discover
potential factor influencing outcomes and predict neurological
recovery and discharge alive from hospital.'**'®' Further research
is needed to understand the potential of this new Al technology as a
tool to support human clinical decisions.

Drones

Despite the increasing number of AEDs in communities, an AED is still
rarely available on site during OHCA. Increasing access to AEDs and
reducing time to first defibrillation are critical for improving survival
after an OHCA. Drones or unmanned aerial vehicles have the
potential to speed up the delivery of an AED, and mathematical
modelling can be used to optimise the location of drones to improve
the emergency response in OHCA.

In the last years, several studies have investigated the feasibility of
delivering AEDs with drones to a simulated OHCA scene. Studies have
demonstrated how delivering AEDs through a drone is feasible without
issues during drone activation, take-off, landing, or bystander retrieval
ofthe AED from the drone, and confirmed that they could be expected to
arrive earlier by drone than by ambulance.'®*%® A study conducted in
Toronto (Canada) estimated that the AED arrival time could be reduced
by almost 7 min in an urban area and by more than 10 min in a rural
area.'® Such reduction in time of AED arrival could translate to shorter
time to first defibrillation, which may ultimately improve survival. Drones
for AED delivery mightalso play amore importantrole in areas with a low
density of population and AEDs, and in mountain and rural areas.'®* A
study that investigated the bystander experience in retrieving an AED
from a drone found that interacting with a drone in simulated OHCA was
perceived to be safe and feasible by laypeople.'*®

The effect of the impact of technologies on recognition and
performance during cardiac arrests or on patient outcomes is
unknown. Further research is needed to understand how different
technologies could affect the recognition of cardiac arrest (e.g.
artificial intelligence and video communication), the rate of bystander
CPR (e.g. AED locator apps, smartphones and smartwatches) and
survival (e.g. drones). Measuring the implementation and conse-
quences of these technologies into resuscitation programmes would
be useful to inform future practices.

Foreign body airway obstruction

Foreign body airway obstruction (FBAO) is a common problem, with
many cases being relieved easily without the need to involve
healthcare providers. Foreign body airway obstruction, however, is
an important cause of accidental death.®® It can affect all ages but is
most common in young children and older adults, 3621362

As most choking events are associated with eating, they are
commonly witnessed and potentially treatable. Victims are initially
conscious and responsive, so there are often opportunities for early
intervention, which can be lifesaving. For every case leading to
hospitalisation or death there are many more that are treated
effectively by first aid in the community.

Recognition
Recognition of airway obstruction is the key to successful outcome. It
is important not to confuse this emergency with fainting, myocardial
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infarction, seizure or other conditions that may cause sudden
respiratory distress, cyanosis or loss of consciousness. Factors
which place individuals at risk of FBAO include psychotropic
medication, alcohol intoxication, neurological conditions producing
reduced swallowing and cough reflexes, mental impairment, devel-
opmental disability, dementia, poor dentition and older age.'®®'%°
Foreign bodies most commonly associated with airway obstruction
are solids such as nuts, grapes, seeds, vegetables, meat and
bread.'*”'*8 Children, in particular, may put all sorts of objects in their
mouths.'®”

A foreign body can lodge in the upper airway, trachea or lower
airway (bronchi and bronchioles).'“® Airway obstruction may be partial
orcomplete. In partial airway obstruction, air may still pass around the
obstruction, allowing some ventilation and the ability to cough.
Complete airway obstruction occurs when no air can pass around the
obstruction. Left untreated, complete airway obstruction will rapidly
cause hypoxia, loss of consciousness and cardiac arrest within a few
minutes. Prompt treatment is critical.

It is important to ask the conscious victim “Are you choking?” A
victim who is able to speak, cough and breathe has mild obstruction;
one who is unable to speak, has a weakening cough, is struggling or
unable to breathe, has severe airway obstruction.

Treatment of foreignh body airway obstruction

The guidelines for the treatment of FBAO, informed by the ILCOR
systematic review and CoSTR,"'2*" highlight the importance of early
bystander intervention. 42143

Conscious patient with foreign body airway obstruction

A person who is conscious and able to cough, should be encouraged to
do so as coughing generates high and sustained airway pressures and
may expel the foreign body. 42144145 Aggressive treatment with back
blows, abdominal thrusts and chestcompressions carry the risk of injury
and can even worsen the obstruction. These procedures, particularly
abdominal thrusts, are reserved for victims who have signs of severe
airway obstruction, such as inability to cough or fatigue. If coughing fails
to clear the obstruction or the victim starts to show signs of fatigue, give
up to 5 back blows. If these are ineffective, give up to 5 abdominal
thrusts. If both of these interventions are unsuccessful, further series of
5 back blows followed by 5 abdominal thrusts are continued.

Unconscious victim with foreign body airway obstruction
Ifatany point, the victim becomes unconscious with absent orabnormal
breathing, chest compressions are started in accordance with the
standard BLS resuscitation algorithm and continued until the victim
recovers and starts to breathe normally, or emergency services arrive.
The rationale for this is that chest compressions generate higher airway
pressures than abdominal thrusts and may potentially alleviate the
obstruction, whilst also providing some cardiac output.”“6~ 48

Approximately 50% of episodes of FBAO are not relieved by a
single technique.'** The likelihood of success is increased when
combinations of back blows and abdominal thrusts and, if necessary,
chest thrusts are used.

A blind finger sweep as a means of removing unseen solid material
may worsen airway obstruction or cause soft tissue injury." Attempt a
finger sweep only when an obstruction can be clearly seen inthe mouth.

The use of a Magill's forceps by trained healthcare professionals
falls outside the scope of the intended audience for the ERC BLS
guidelines and is therefore not included in these guidelines.

Alternative techniques

In recent years, manual suction airway clearance devices to remove
foreign bodies have become commercially available. The ERC adopts
a similar approach to ILCOR in suggesting that further evidence is
needed in relation to the safety, efficacy and training requirements of
such devices before any recommendations for or against their use can
be made." Similarly, interventions such as the Table'*® and chair
manoeuvres,'>° lack sufficient evidence for their introduction into the
guidelines at the present time.

Aftercare and referral for medical review

Following successful treatment of FBAO, foreign material may
nevertheless remain in the upper or lower airways and cause
complications later. Victims with a persistent cough, difficulty
swallowing, or the sensation of an object being still stuck in the
throat should, therefore, be referred for a medical opinion. Abdominal
thrusts and chest compressions can potentially cause serious internal
injuries and all victims successfully treated with these measures
should be examined by a qualified practitioner.
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