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CHAIN OF SURVIVAL

Chain of survival is a series of steps required to increase the survival rate of patients with cardiac
arrest. To increase the survival rate of patients with cardiac arrest, chain of survival should be
strengthened in a community. Chain of survival in 2015 Korean cardiopulmonary resuscitation
(CPR) guidelines is composed of five chains: the prevention and immediate recognition of cardi-
ac arrest, early access (activation of emergency medical system [EMS]), early CPR, early defibril-
lation, and effective advanced life support and post-cardiac arrest care (Fig. 1).

1. The prevention and immediate recognition of cardiac arrest

The new concept of preventing and immediately recognizing cardiac arrest was newly intro-
duced in 2015 Korean CPR guidelines as the first link in the chain of survival. The development
of cardiac arrest can be prevented by reducing the risk factors of cardiac and cerebrovascular
diseases in adults.’

Efforts need to be made to reduce these risk factors and precipitating factors that cause car-
diac arrest. Inside of a hospital, the signs and symptoms presenting prior to cardiac arrest need
to be rapidly recognized and treated. The medical emergency team or rapid response team have
a role in this process.>* Lay person should be taught about signs or symptoms of cardiac arrest,
which will increase their ability to recognize cardiac arrest.

2. Early access
The second link in the chain of survival is early access which includes making a phone call to the
119 EMS center and activating EMS. A bystander recognizing cardiac arrest calls the 119 emer-
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gency medical services and reports an incidence of cardiac arrest.
The emergency medical dispatcher who receives the call dispatch-
es an ambulance and emergency personnel to the scene. The
emergency medical dispatcher should have an ability to instruct
CPR via telephone to the bystander.

3. Early CPR

Immediately after the call to 119 EMS center, a bystander should
immediately start and continue CPR until emergency personnel
arrive. CPR performed by a bystander increases the survival rate
of the victims with cardiac arrest.* To increase the rate of bystand-
er CPR, schools, militaries, residential areas, work places, and pub-
lic institutions need to provide education on CPR.

4. Early defibrillation

Defibrillation is the most important intervention to treat ventric-
ular fibrillation. Defibrillation is more effective when it is performed
early after ventricular fibrillation develops.® An automated exter-
nal defibrillator (AED) is used for early defibrillation. If an AED is
installed in public places through a public access defibrillation
program, the survival rate of patients with ventricular fibrillation
remarkably increases with early defibrillation. AED can be safely
used by lay persons after they receives a brief instruction to use.

5. Effective advanced life support and post-cardiac
arrest care

Effective advanced life support needs to be performed to restore
the spontaneous circulation of patients with cardiac arrest. Inte-
grated post-cardiac arrest care is required for patients whose spon-
taneous circulation has recovered from cardiac arrest. Post-cardi-
ac arrest care is an integrated treatment process that includes
general intensive care, targeted temperature management, per-
cutaneous coronary intervention for acute coronary syndrome,

and the seizure control.” Patients resuscitated from cardiac ar-
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rest need to be transported to a medical center or facility where
integrated post-cardiac arrest care including targeted tempera-
ture management or percutaneous coronary intervention can be
performed.'

MAJOR UPDATE OF THE 2015 KOREAN
BASIC LIFE SUPPORT GUIDELINES

The main contents newly added or revised in the 2015 Korean
basic life support (BLS) guideline are as follows: (1) Cardiac arrest
should be immediately evaluated by the presence of apnea or ab-
normal respiration. Abnormal respiration represents all forms of
respiration that are not normal, such as apnea or agonal gasps."
(2) Healthcare providers also need to simultaneously check the
patient's pulse and respiration within 10 seconds, and they should
not delay compression to check for the absence or presence of a
pulse. (3) Regarding the order of CPR, chest compression needs to
be performed prior to breathing. Similar to the guideline in 2011,
the order of compression-airway-breathing (C-A-B sequence)
needs to be maintained.”'? (4) High quality CPR is important. It is
suggested that in adult patients with cardiac arrest, the depth of
compression should be approximately 5 ¢cm, and the rate should
be 100-120/min. It is recommended that the interruption of com-
pression is minimized to less than 10 seconds, and breathing should
not be excessively performed.”"'® (5) Healthcare providers, includ-
ing 119 emergency medical technicians, should always perform
CPR with both compression and ventilation.

ADULT BLS FOR LAY RESCUERS

2015 Korean CPR guidelines recommend compression-only CPR
when a non-healthcare professional lay person rescues a victim
with cardiac arrest. The steps of BLS consist of determining unre-
sponsiveness, calling the 119 emergency dispatcher center, per-

Fig. 1. Chain of survival in 2015 Korean Guidelines for Cardiopulmonary Resuscitation. Components of chain of survival are the prevention and immedi-
ate recognition of cardiac arrest, early access, early cardiopulmonary resuscitation, early defibrillation, and effective advanced life support and post-car-

diac arrest care.
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Unresponsive

|

Call 119, get an AED, and
follow instructions of the emergency dispatcher

}

No breathing or abnormal breathing
(i.e., only gasping)

Compression-only CPR

AED arrives

Turn on AED and
follow the prompts

!

Analyze the heart rhythm

Shock advised

I

>No shock advised

b

Defibrillation

N

2 minutes of compression-only CPR

Fig. 2. Basic life support algorithm for lay persons. AED, automated ex-
ternal defibrillator; CPR, cardiopulmonary resuscitation.

forming compression-only CPR, and using an AED. The sequence
of adult BLS for lay persons is summarized in BLS algorithm for
lay rescuers (Fig. 2).

1. Check for responsiveness

The first step of BLS is to check for responsiveness. The safety of
the scene needs to be assessed first before approaching the col-
lapsed person. Responsiveness can be evaluated by shouting, "Are
you alright?" to the collapsed person, and by tapping his/her shoulder.

2. 119 Emergency call

If the collapsed person is unresponsive, a 119 emergency call should
be made immediately, and an AED needs to be requested. If one
witnesses a collapsed person, he/she needs to request that some-
one call 119 by loudly asking others nearby for help. One should
also call 119 if there is no one else around. When calling 119, the
location of the incidence, situation of the incidence, the patient's
status, and emergency treatment that is being conducting needs
to be reported.’

3. Assessing respiration (recognition of cardiac arrest)

The patient's respiration should be evaluated after checking re-
sponsiveness and making the 119 call. Patients who are unrespon-
sive and have apnea or abnormal respiration (e.g., agonal respira-
tion) should be determined to be in cardiac arrest. It is challeng-
ing for a lay rescuer to precisely evaluate the patient's respiration
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status.” Thus, a lay rescuer needs the help of an emergency med-
ical dispatcher to determine the respiration status and to provide
guidance on how to perform compression-only CPR.°

4. Compression-only CPR

It is recommended that lay rescuers perform compression-only
CPR for adult victims with cardiac arrest. The blood oxygen con-
centration does not rapidly decrease when cardiac arrest sudden-
ly occurs without hypoxia such as in cases of cardiac arrest from
cardiac origin.; instead, it may maintain for a few minutes at the
early stage of cardiac arrest.”’ Therefore, ventilation may not be
necessary during the early stage of cardiac arrest. According to a
series of recent clinical trials, the survival rate increases with com-
pression-only CPR compared to no CPR.?*?* Also, compression-
only CPR has a similar survival rate compared to standard CPR
that includes ventilation in patients with cardiac arrest of non-
respiratory origin.”* Standard CPR is recommended if the rescuer
knows how to ventilate and is willing to provide ventilation.

In adult cardiac arrest, the depth of compression should be ap-
proximately 5 cm, and the rate should be maintained at 100-120/
min."?* The recommended position of one's hand when perform-
ing compression is at the lower half of the sternum. If the depth
of compression is greater than 6 cm, there is a possibility of in-
creasing incidence of complications.”®

5. AED use

An AED should be used immediately when it arrives. If an AED ar-
rives while CPR is being performed, one needs to push the power
button to turn it on. After taking off the patient's shirt, two pads
need to be firmly attached to the patient's bare chest. Chest com-
pressions need to be stopped while the AED analyzes the cardiac
rhythm of the patient with cardiac arrest. If defibrillation is re-
quired, the AED says, "need defibrillation” and charges the defi-
brillator by itself. If a voice or screen instruction says, "push the
shock button" after charging, one must ensure that no one touch-
es the patient for safety purposes, and then the shock button can
be pushed. One must resume chest compressions immediately af-
ter defibrillation.

DISPATCHER-ASSISTED CPR

The emergency medical dispatcher can assist a lay rescuer to rec-
ognize cardiac arrest and instruct CPR. An emergency medical
dispatcher asks the caller if the collapsed person is responsive
and if his/her respiration is abnormal.”” An emergency medical
dispatcher determines cardiac arrest in cases in which the col-
lapsed person is unresponsive and has apnea or abnormal respi-
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Unresponsive

!

Call 119 and get a defibrillator (or AED)

l

Check pulse and breathing simultaneously
(within 10 seconds)

:

Begin cycles of CPR
(30 compressions and 2 breaths)

AED (or defibrillator) arrives

Use the AED (or defibrillator)

|

No shock advised
Analyze the heart rhythm

2 minutes of CPR

Shock advised

Defibrillation

Fig. 3. Basic life support algorithm for healthcare providers. AED, auto-
mated external defibrillator; CPR, cardiopulmonary resuscitation.

ration. If an emergency medical dispatcher recognizes cardiac ar-
rest, the dispatcher will provide instructions on how to perform
CPR via telephone. Instruction of compression-only CPR to lay
rescuers by emergency dispatchers increases bystander CPR rate
and improves the survival rate of victims with cardiac arrest.”’*
If the patient with cardiac arrest is submerged or hypoxic, or the
rescuer is able to perform breathing, both chest compression and

breathing need to be performed.

EXEMPTION OF THE LIABILITY IN THE
KOREAN EMERGENCY MEDICAL SERVICE
LAW

There is an exemption clause in the Korean Emergency Medical
Service Law about liability of the rescuer who provides emergen-
cy treatment. The fifth subsection and second article of this law
articulates the following: "When a person renders first aid or emer-
gency care to an emergency patient whose life is at stake and
there is no intentional or severe fault on property damage or in-
juries as a result of his/her acts, he/she shall not be liable for any
civil damages and has no criminal liability including for the vic-
tim's death”. * This law protects good Samaritans.

BLS FOR HEALTHCARE PROVIDERS

The steps of BLS for healthcare providers consist of determining

Clin Exp Emerg Med 2016;3(S):S10-S16
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unresponsiveness, calling the 119 emergency dispatcher center,
checking for breathing and pulse, performing CPR, and using an
AED or defibrillator. The sequence of adult BLS for healthcare pro-
viders is summarized in BLS algorithm for healthcare providers

(Fig. 3).

1. Check unresponsiveness, call the 119 dispatcher center
As in BLS for lay persons, the first step of BLS is to check for un-
responsiveness. The safety of the scene needs to be assessed first
before approaching the collapsed person. Unresponsiveness can
be evaluated by shouting, “Are you alright?" to the collapsed per-
son, and by tapping his/her shoulder.

2. Assessing respiration and pulse

The patient's respiration should be evaluated after determining
responsiveness and making the 119 call. Determination of the ab-
sence or presence of a pulse and respiration should be performed
within 10 seconds. To determine the pulse of an adult patient with
cardiac arrest, the carotid artery needs to be assessed."

3. Chest compression
In adult cardiac arrest, the depth of compression should be ap-
proximately 5 cm, and the rate should be maintained at 100-120/
min.'>? The recommended position of one's hand when perform-
ing compression is at the lower half of the sternum. If the depth
of compression is greater than 6 cm, there is a possibility of in-
creasing complications.?® The recoil of the chest needs to be max-
imized after each compression.*’*? The suggested compression-
ventilation ratio is 30:2.%*7* Considering the high quality of CPR
and the fatigue of a rescuer, a role of compressor needs to rotate
every 2 minutes." The interruption of compression should be mini-
mized to less than 10 seconds during CPR."®'83

In the case that an advanced airway is in place, it is suggested
that one rescuer continues compression at a rate of 100-120/min
without interruption, and the other rescuer provides respiration
with a bag valve mask every 6 seconds (10 breaths/min). Health-
care providers, including 119 emergency medical technicians, should
always perform CPR with both compression and ventilation.'*"**

4. Airway and rescue breathing
When healthcare providers open the airway of patients with car-
diac arrest and no evidence of injuries to the head or neck, the
airway should always be maintained by using the head tilt-chin
lift maneuver. If a cervical injury is suspected, the jaw thrust tech-
nique, which does not include head extension, should be used to
open the airway.

Mouth-to-mouth ventilation is recommended to provide res-
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cue breathing to the patient. We recommend to ventilate the pa-
tient with inspiration duration of 1 second and with the tidal vol-
ume as the patient's rising chest is visually identified. Provide
ventilation once every 6 seconds (10 breaths/min) if there are two
or more healthcare providers and an advanced airway is inserted.
Avoid hyperventilation during rescue breathing.

The tidal volume should be maintained at 500 to 600 mL (6-7
mL/kg) during adult CPR.*’"** The most common cause of failure
in ventilation is inappropriate opening of the airway. If the pa-
tient's chest does not rise during the first attempt of breathing,
breathing should be conducted again after properly performing
the head tilt-chin lift maneuver. When respiration assistance is
needed for a patient with spontaneous circulation (e.g., when a
strong pulse is palpable), ventilation should be performed every 5
to 6 seconds or 10-12/min. Bag mask ventilation is a method to
provide positive pressure ventilation without an advanced airway.
A rescuer provides about 500 to 600 mL of tidal volume using an
adult bag mask. This should be performed for 1 second, and oxy-
gen (concentration greater than 40%, minimum 10-12 L/min)
should be provided if possible.”® It is most effective when two or
more experienced rescuers use the bag mask.

After the advanced airway is placed, chest compression should
be performed at 100-120/min without interruption, and ventila-
tion should be performed every 6 seconds (10 breaths/min). Health-
care providers can choose either a bag mask or advanced airway
while CPR is performed in adult patients with cardiac arrest. To
provide an advanced airway, either a supraglottic airway or endo-
tracheal tube can be placed.

5. AED use

An AED should be used immediately when it arrives. If an AED ar-
rives while CPR is being performed, one rescuers use an AED and
the other continues CPR. Chest compression should not be stopped
except a period for analyzing rhythm and delivering a shock. Af-
ter delivering a shock, immediately restart chest compression. Af-
ter every 2 minutes of CPR, analyze the cardiac rhythm and check
the patient's status. Advanced life support should be started if
available.
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