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Update on resuscitation 2006

Teo W S, Anantharaman V, LimS H

Cardiovascular mortality remains the second most
important cause of mortality in Singapore after cancer.
With an ageing population, sudden death and emergency
cardiac resuscitation will be increasingly important,
both out-of-hospital and in-hospital. Cardiopulmonary
resuscitation (CPR) teaching is thus vitally important
for the medical, paramedical and layperson. CPR
protocols continue to change because of attempts at
international standardisation. This has been championed
by the International Liaison Committee on Resuscitation
(ILCOR) and the first ILCOR guidelines were published
in 2000.” Based on those recommendations, the first
Singapore Guidelines on CPR was published as a
supplement in the Singapore Medical Journal.**

However, with the increasing emphasis on evidence-
based medicine, an extensive review of the guidelines
based on animal and human studies was done in 2004.
This has resulted in the most recent International
Guidelines 2005 for Cardiopulmonary Resuscitation
and Emergency Cardiovascular Care guidelines which
was published in November 2005.% It was, however,
recognised that although universal science consensus is
possible, there was still a need for the local organisations
to adopt the guidelines and modify them according to
what is best suited for the country. The Singapore National
Resuscitation Council has examined the guidelines
and modified them for use in Singapore. This editorial
highlights the changes that have been recommended by
the Singapore National Resuscitation Council for use
in Singapore.

CARDIOPULMONARY RESUSCITATION AND
THE CHAIN OF SURVIVAL

The chain of survival outlines the actions that must be
done once a collapse or near collapse occurs (Fig. 1).
Early access remains very important and too often,
there is a delay before a cardiopulmonary collapse is
recognised and CPR initiated. Early identification of the
high-risk patients and the immediate arrival of a Medical
Emergency Team (also known as Code Blue Team)
may help save a person with near collapse or a cardiac
arrest. The 2005 guidelines recommend introduction
of a medical emergency team system for adult hospital
in-patients.® In the out-of-hospital setting, bystander
CPR rate remains low. A local study on out-of-hospital
cardiac arrest showed a bystander CPR rate of only 37%
in the witnessed cardiac arrest patient and 1.7% in the

unwitnessed cardiac arrest patient.®
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Fig. | Chain of survival.

MAJOR NEW CHANGES RECOMMENDED
FOR SINGAPORE

Compression ventilation ratio of 30:2. The 2006
guidelines recommend giving 30 chest compressions
for every two breaths instead of the traditional 15
compressions for every two breaths. This applies to both
adults and children (with the exception of neonates).
This is based on studies showing that circulating blood
increases with each chest compression in a series and
must be built back up after interruptions. Also, during
the initial phase of ventricular fibrillation (VF) cardiac
arrest, the pulmonary vein, heart and the arterial system
is still filled with oxygenated blood. The initial goal of
CPR is to maximise the time spent in circulating this still
oxygenated blood to the brain and heart. Hence, more
emphasis is put on chest compression and maintaining
circulation.”® In addition, the quality and rate of chest
compression is emphasised, with the depth of each
compression being 4-5 cm in an adult at a rate of 100

compressions per minute.

Minimal interruption of chest compression.
It has been noted that there is too much interruption of chest
compression during CPR. These interruptions lower coronary
perfusion pressure and decrease rates of survival from
cardiac arrest.® Thus, the second major change emphasises
that checks to heart rhythm, inserting airway devices, and
administration of drugs should be done without delaying
compressions. Accordingly, the advice is to reduce the time
involved in mouth-to-mouth resuscitation so that breathing
into a patient is reduced from two seconds to one second, again
leaving more time for chest compressions. Similarly, providers
should not interrupt chest compression to check the rhythm
after a shock is delivered, until about 1-2 minutes of CPR
are provided.
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No more stack shocks. The third major change in the
recommendation advises that instead of administering three
shocks in succession, as is the current practice, only one shock
should be given and compressions resumed for 1-2 minutes.
Previously, when using stack shocks, the cycle of analysis, shock,
and reanalysis is repeated three times before compressions. This
has resulted in a delay of at least half a minute or more before
the compressions are started. This prolonged delay in chest
compression is no longer acceptable.

Change in shock energy level. When using
monophasic defibrillators, the highest energy level of
360 J is used as the first and subsequent shock energy
level. The rationale for this is to use the most effective
defibrillation with the first shock. With biphasic
defibrillators, the provider is free to start within a range of
150-360 J shocks with the option of using either fixed or
escalating energy levels, depending on the type of biphasic
defibrillator available and institutional preferences.

Compression first versus shock first for VF
sudden cardiac arrest. Weisfeldt and Becker introduced
the concept of a three-phase time-dependent concept of
cardiac arrest caused by VF.09 The first phase is the electrical
phase, which lasts approximately five minutes. During this
phase, the most important intervention is defibrillation.
The second phase of cardiac arrest is the circulatory phase,
which lasts between approximately 5-15 minutes of the
arrest. During this time, generation of adequate cerebral
and coronary perfusion pressure is critical to neurologically
normal survival. Thus, if an automatic external defibrillator
is the first intervention applied during this phase, survival
is much less likely than if CPR is performed prior to
defibrillation. The third phase, which occurs late (somewhere
after 15 minutes) during a cardiac arrest, is the metabolic
phase. Resuscitation during this phase is rarely successful,
although the application of hypothermia may be useful.
Thus, when a defibrillator is available and a cardiac
arrest is witnessed, immediate defibrillation is still
recommended. However, in the event of unwitnessed arrest,
especially if cardiac arrest is suspected to have been longer
than 4-5 minutes, CPR is recommended for the first 1-2
minutes before defibrillation is performed. During these 1-2
minutes, the patient would be connected to a defibrillator,
and other life support and monitoring devices are set in
place. In two studies of out-of-hospital VVF arrests when the
time from the first shock was > 4 minutes, a period of CPR
before attempted defibrillation improved survival rates.*2)

Advanced Cardiac Life Support (ACLS) drugs.
Vasopressin is no longer mentioned in the algorithm for
persistent or recurrent VF. This is because a meta-analysis
of five randomised out-of-hospital trials showed no
significant difference between vasopressin and adrenaline
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for return of spontaneous circulation, death within 24
hours or death before hospital discharge.*® For a narrow
complex tachycardia, verapamil is now recommended to
be given as an infusion of 1 mg/min (up to a maximum of
20 mg) rather than as a bolus injection.®*

ACLS algorithms. The above recommendations have
resulted in some changes in the ACLS algorithms, which
are illustrated in Figs. 2-7c.

CONCLUSION

CPR is vital in the management of the patient with life-
threatening conditions or cardiac arrest. Guidelines have
helped to standardise the teaching of CPR, and enabled
the doctors and nurses to work together rapidly and as a
coordinated team in the resuscitation of the critically-ill
patient. These guidelines set by the National Resuscitation
Council of Singapore however remain as guidelines
only, and would be correct for the majority of patients.
Occasionally, individualised therapy may be needed,
depending on the clinical circumstances. As more evidence
from controlled randomised studies becomes available
and new International Guidelines are established, these

guidelines also need to be reviewed periodically.
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> Assess rhythm I-‘

NT
A Airway

B Breathing

* secure airway device

C Circulation

* establish |V access

* identify & monitor rhythm

D Differential diagnosis

CPR

1-2 minutes

Secondary ABCD survey
Focus : more advanced assessments & treatments

* place airway device as soon as possible

+ confirm airway device placement by examination
Y (confirmation device is recommended)

Attempt
defibrillation x 1

h 4

+ confirm effective oxygenation and ventilation

+ administer drugs appropriate for rhythm & condition

* search for & treat identified reversible causes 4

Y

Non-VFNT I

CcP
1-2 minutes

* Hypovolaemia

* Hypoxia

* Hydrogen ion-acidosis

* Hyper-/hypokalaemia, other metabolic
* Hypothermia

Consider causes that are potentially reversible

* “Tablets” (drug OD, accidents)

* Tamponade, cardiac

* Tension pneumothorax

* Thrombosis, coronary (ACS)

* Thrombosis, pulmonary (embolism)

Fig. 2 Universal ACLS algorithm.

Primary ABCD survey

Assess rhythm

Pulseless VFNT

Defibrillate 1 time (360 J for
monophasic or equivalent,
150-360 J for biphasic)

Rhythm after first shock? I

v

v

VENT
Go to Fig.

Persistent or
recurrent

Return of
spontaneous

circulation
4a

v v
PEA Asystole
Go to Fig. 4b Go to Fig. 5

« Assess vital signs
« Support airway
« Support breathing
* Provide medications appropriate
for blood pressure, heart rate, & rhythm

Note :
+ CPR must be continued at all times & also when drugs

are given
+ Stop CPR briefly only for analysing rhythm
+ Continue shock & CPR until adrenaline is available

Fig. 3 Ventricular fibrillation/pulseless VT algorithm.
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Persistent or recurrent VF/VT '
Secondry ABCD survey I
Adrenaline 1mg IV push I
Defibrillate within 1 minute I

Adrenaline 1mg IV push I
Defibrillate within 1 minute I

v v

| Lignocaine S0-100mg IV push ' Amiodarone 150mg IV push .

or

| Defibrillate within 1 minute I Defibrillate within 1 minute I

| Lignocaine 50-100mg IV push I ‘ | Amiodarone 150mg IV push I

Defibrillate within 1 minute

MgSQ,, 1-2g IV if polymorphic

v VT/Torsades
+ Give appropriate medication as indicated
+ Defibrillate 360 J monophasic or 150-360 J
biphasic within 1 min after each dose of medication Mote :
« Pattern should be drug-shock, drug-shock . g;RgiT::t be continued at all times & also when drugs
+ Consider buffers - Stop CPR briefly only for analysing hythm

Fig. 4a Persistent or recurrentVF/ VT algorithm.

Primary ABCD survey

Assess rhythm

Pulseless electrical activity
(PEA = rhythm on monitor,
without detectable pulse)

Assess rhythm

Review for most frequent cases
* Hypovolaemia * "Tablets” (drug OD, accidents)
« Hypoxia « Tamponade, cardiac
* Hydrogen ion-acidosis * Tension pneumothorax
* Hyper-/hypokalaemia * Thrombosis, coronary (ACS)
* Hypothermia * Thrombosis, pulmonary (embolism)

Adrenaline 1mg IV push,
Repeat every 3 to 5 minutes

Atropine 0.6 mg IV (if PEA rate is slow), repeat every 3 to 5 minutes
as needed, to a total dose of 0.04mg/kg

Fig. 4b Pulseless electrical activity algorithm.
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Primary ABCD survey

Assess rhythm
Primary ABCD survey
Asystole
Assess rhythm
Confirm asystole in more than one lead
Bradycardia
Secondary ABCD survey * Slow (absolute bradycardia = rate <60 bpm)
or

* Relatively slow (rate less than expected
relative to underlying condition or cause)

Adrenaline 1mg IV push,
repeat every 3 to 5 minutes

Atropine 2.4mg IV Secondary ABCD survey

Search for & correct reversible causes Serious signs or symptoms?
(Refer to PEA algorithm) Due to the bradycardia?

Fig. 5 Asystole: the silent heart algorithm. Fig. 6a Bradycardia algorithm.

Serious signs or symptoms?
Due to the bradycardia?

,

Intervention sequence
Type Il second-degree AV block « Atropine 0.6-1.2mg"

or « Transcutaneous pacing if available
Third-degree AV block? + Dopamine 5-20 pg/kg per minute
+ Adrenaline 2-10 pg/min infusion

¥

Yes

| Observe I o
* Prepare for transvenous pacer

+ If symptoms develop, use
transcutaneous pacemaker
until transvenous pacer placed

I

| * Atropine should be given in repeat doses every 3-5 minutes up to total of 0.03-0.04 kg. It has |
| been suggested that atropine should be used with caution in AV block at the His-Purkinje level i
| (type Il AV block and new third-degree block with wide QRS complexes) (Class lIb). 1

Fig. 6b Bradycardia algorithm.
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+ Assess responsive + ECG monitor

+ Call for help/defibrillator * Assess vital signs

+ Assess ABCs * Review history

+ Administer oxygen * Perform physical examination
+ Establish IV * Do 12-ead ECG

Unstable, with serious signs or symptoms Yes Immediate synchronised
ie : Heart failure, SBP < 90, in shock cardioversion
No
Y A J A J
Narrow complex Wide complex Polymorphic VT
tachycardia tachycardia

| Narrow complex tachycardia I

| Paroxysmal supraventricular tachycardia (PSVT) .

Atrial flutter

Atrial fibrillation I

l A
Use rate controlled drugs eg: amiodarone, | Vagal manoeuvres .
diltiazem, verapamil or digoxin.
Consider anti-coagulation/aspirin
v L
* Adenosine 6 mg rapid IV push *Verapamil 1 mg/min

(up to maximum 20 mg)

Adenosine 12 mg rapid IV push

i_: ;i_ﬁ;er drug_d_e_pending on availability and experienc:e j:

Wide complex
tachycardia

Polymorphic VT I

If strongly N If suspect VT
suspect
aberrancy
A4 f
¥ Lignocaine 50-100 Amiodarone 150 mg IV push
10 minut
Adenosine 6mg mg IV push over 10 minutes
rapid IV push

Lignocaine 50-100 I Amiodarone 150 mg IV push
mg IV push over 10 minutes

Adenosine 12mg
rapid IV push

If still VT, v "
synchronised

Correct abnormal electrolytes
Treat ischaemia if present
Medications:

+ Magnesium

« Consider overdrive pacing

cardioversion

: MNote : Blood pressure low
i proceed to immediate H
i synchronised cardioversion H

Fig. 7a-7c Tachycardia algorithm.



