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[1]( start cPR:

= Begin bag-mask wentilation

et Qive axpgen
= Attach moniton defibrillator
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EI CPR 2 min: CPR 2 min:
8 IO access = TW/I0 access
= Epinephrine every

3 b F min
= Consider advanced
airway and capnography
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EI ’ Shock
[6] "cpr 2 min: h A1] (cemr 2 mim: )
= Fpinephrine every = Traak reversible
3 ta S min CAUSSS
= Consider advanced
airway
¥ ) ¥
Ahythm ™, < mhythm -
Y shocksble? 4. shocksble?
I B > " ~
b (-5 " [ | [=] Tas
¥
Izl ’ Shock
+ v w
'CPH 2 min: @ = If no sign= of return of spontanscus
= Amicdarone or lidocaine circulation (ROSC). go to 10 Go bo 7

= Treat reversible causes

= If ROSC, go to post-cardiac arrest
care checklist *

CPR guality

= push hard [ = 'y of anteroposterior
diarmeter of chest) and fast (100 to
120/min) and alkow complebe chest recoil

= Minimize inberruplicons in CoMmpressions

= Change compressor every 2 minubes, or
sooner if fabigued

® If no advanced airway, 15:2 compression—
wvantilabion ratio

& If advanced airway, provide continuous
comprassions and give a breath every
2 to 3 seconds

Shock enargy for defibrllation

= First =hock 2 kg
® Sgoond shock 4 1/kg

= Subsequent shocks =4 1Vkg, maximuam
10 Wkg or adult dosa

Drrug therapy

= Epinephrine IV 10 doser
0.01 mgfkg (0.1 mlikg of the 0.1 mg/mL
concentration). Max dese 1 mg. Repeat
evary 3 to 5 minutes. If no VIO access.
may give endotracheal dosa: 0.1 mgfkg
(0.1 mlL'kg of the 1 mg/mL concentration ).
= Ambadarons IV /IO dose:
5 mgflkg bolus during cardiac armest. May
repeat up to 3 btotal doses for refractory
W pulseless VT
ar
Lidscaine IV T0D dose:
Initial: & mg'kg leading dosa

= Endotraccheal intubation or supraglottic
advanced airway

= Waveform capnography or capnomatry to
confirrm and monitor ET tube placement

Reversible causes

= Hypavalemia

= Hypoxia

= Hydrogen lon [acidasis)
= Hypoghyoemia

® Hypo-/hyperkalemia

= Hypothermia

= Tension pneumobhoran
= Tamponade., cardiac

= Toxins

= Theombosis, pulmanary
= Thrombosi=s, coronary




SAMPLE SHOCKABLE RHYTHMS
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Normal SinusRhythm | Normal Sinus Rhythm|

Ventricular Fibrillation  Ventricular Tachycardia

) |

. 4 '
Ventricular Tachycardia|

J



Non-Shockable Rhythms
Asystole and PEA




ahockable rhythms | Non-shockable rhythms

Ventricular fibrillation Asystole

MMM

Ventncular tachycardia Pulseless elecincal activity

ArArddns




Pediatric tachycardia with a pulse 2020 updabte

s
= Mainkain patent aireay; assist breathing
&S MECESSAY Synchronized cardioversion:
® Adminiter cwygen = Begin with 0.5 to 1 Vkg; ¥
= Cardiac monitor to identify rhythmp not effective, increase to
manitar pulse, blesd pressure, and eximetry 2 Wkg. Sadate if nesded,
& IW/T0 access but don’t delay cardiowersion,
= 12-Lead ECG if availabla
:
< Evaluate rhythm with > Adeno=zine IV /10 do=e:
12-lead ECL or monitor = First dose: 0.1 mg'ky rapid
bolus [maximurm: & mg)
I & Sacond dosa: 0.2 mgilcg
- + y + rapid bolus {maximam
Probakble sinus tachycardia if: Cardiopulmonary compromise? second dose: 12 mg)
= P waves present’ normal = Aeutely altered mental status
= Variable RR interval = Signs of shock
= Jnfant rate usually <2Z20/min = Hypatension

= Child rate usually <180/ min

i '

HNa
¥ ¥
and treat cause QRS duration QRS duration
[ I ] [ |
Masre Wide Marrew Wide:
[0 sec) [=0.00 sec) (=009 sec) [ >»0.09 sec)
; A Ign v ol v iyl ¥
Probable supraventricular Probable supraventricular |
tachycardia: tachycardia:
B P waves absentfabrnorrmal Possible " P waves absent/ancrmal Possibbe
1 RR interval mot vanable wemtricular ® RA nterval mot vaniable wentricular
= Infant rabe usually =230,/min tachycardia = Infant rabe usually =220/min tachycardia
8 Child rabe wsually =180/min ® Child rabe wswally =180/ min
| ® History of abrupt rate change ® History of abrupt rate changa | |
i = IF IV TD access is present, i "mmﬁ i 1 ]
give adenosine ® Expeat consultation is
ar adwised before sdditional Consid If rhvythm is reguilar and
= If VIO access is not dnsg therapies T QRS mononmorphic,
availabla, or if adencsina consider adenosine
= ineffective,
synchronized cardiowersion
[ ; 1 BILI A
If IW/fI0 access is prasant, 3
o<l i consultation iz
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150-250 bpm

Normal (0.06-0.10 sec) but may be wide If abnormally conducted through ventricles

MW This arrhythmia has such a fast rate that the P waves may not be seen.
P Waves: Frequently buried in preceding T waves and difficult 1o see

PR Interval: Usually not possible to measure
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trical activity with no identifiable P, ORS, or T waves. B, Fine VF. Electrical activity is reduced as compared with previous (A) rhythm strip.

Figure 15. Ventricular fibrillation. A, Coarse VF. High-amplitude electrical activity varies in size and shape, representing chaotic ventricular elec-
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Torsades de pointes in a child

1

. The complexes are uniform in appearance, so the VT is monomorphic.
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dence of at

ing on a poin

and regular at a rate of 158/min (greater than the minimum 120/min characteristic of VT). The QRS is wide (greater than 0.09 second), and there
with hypomagnesemia. The complexes differ in appearance, so this is a form of polymorphic VT, With this form of VT, the complexes appear to be

Figure 16, Ventricular tachycardia (VT). A, VT in a child with muscular dystrophy and known cardiomyopathy. The ventricular rhythm
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|: Patient with bradycardia :|

Cardicpulmonary
A W e S
= Acutely altered mental
Staturs
= Signs of shock
= Hy e b S
|
| | 1
o= Mo
' * o W * "
Azcessment amnd support: = Saapgeort ABCs
= painkain patent aireay = Consider oxopgen
= Amwint breathing with = Obmerve
positive pressure wentilation = 1 F-lead BEOG
arnd oxXygen S35 NeceEEEary = [dentsfy and treat
= Cardiac monitor to idertify underlying causes
rhythm: monibtor pulse, BP.
and oxtimmetry

wenkblation
w
. Bradycardia >_ No
Yas

"m Continue CPR if HR <&60/min | . :
Epinesphrine IV 10 dosa:
= IV/I0 access 0.01 mglkg (0.1 mLflg of the
= Epinephrine 0.1 mgfml concentration ).
= Afropine for increased vagal Repeat every 3 to 5 minubes.
tome or primany AW block If IW/ 1D access not available
= Consider transthoracic’ but endobracheal [(ET) tuks
DrRanswencus pacing im place, may give ET dose:s
= Identify and treat undechying 0.1 makg (0.1 mLkg of the
T — 1 g ML oomcendtradbiom ).
LS -
+ Abropine IV IO dose:
3.02 mgikg. May repesat oncoe.
v Check pulse ewery 2 minubes Mimirmum dosa 0.1 mg and
— e
sl T mastirmuwm simgle dose 0.5 meg.
|

i kx| -
P

w = ypeothermmiis
[ Go to pediatrkc ] = Hypoxia
cardiac arrest algoritbhermn = Medications




Intraosseous Access

0 An initial blood sample for type &
crossmatch & for chemical & blood gas
analysis even during resuscitation

0 CBC is inaccurate

0 Acid-base analysis is inaccurate after
sodium bicarbonate administration via
the IO cannula.



Intraosseous Access

VVVVVV

O A rapid, safe, & effective
route for the administration
of medications & fluids

Epinephrine
Adenosine
Fluids

Blood products
Catecholamines




seous Access

to

border
of
patella

Medial J : j
border / — Tibial
of tibia o ’ : tuberosity

1-2cm
distal

to tuberosity
Needle

insertion
site




Patellar
Pate"a "gament

Quadriceps
femoris
muscle




seous Access

Noadle insertion
site

Medial
malleolus

Twisting
(not rocking)

Confirm
position with marrow
aspiration




sseous Access




ENDOTRACHEAL DRUE ADMINISTRATION

O Lidocaine, Epinephrine, Atropine, and Naloxone (“LEAN")

o Increase the epinephrine dose 10-fold and the dose of
other medications (atropine, lidocaine, naloxone) two- to
threefold.

0 eHold compressions during ETT administration.

0 eDilute the medication in hormal saline to a volume of 3 0 5
mL and instill into the endotracheal tube or beyond the tip
of the endotracheal tube with a suction catheter.

o eFollow drug administration with 3 to 5 mL of normal saline
.
0 eProvide five positive pressure ventilations after instilling

the drug.



O

Oxygen

The fundamental goal of basic and advanced life support is to support
cerebral, myocardial, and systemic oxygenation before irreversible injury
occurs.

Because respiratory compromise is the leading cause of cardiac arrests in
children, 100 percent oxygen should be administered, to any child who is
suspected of being hypoxemic using an appropriate delivery device.

The potential negative effects of high concentrations of oxygen are not a
consideration in the setting of cardiopulmonary arrest.

However, in perfusing patients and those who were in arrest but regained
Spontaneous circulation, oxygen therapy should be titrated to maintain
PaO, between 60 and 300 mmHg or pulse oximetry of 94 to 99 percent to
avoid oxygen toxicity.



pinephrine

hanisms :

ha- and beta-adrenergic stimulation.

less electrical activity
ss ventricular arrhythmias not responsive to initial defibrillation

rdia not responsive to oxygen and support of airway and breathing

aindications :
ity to epinephrine or one of its components



Dose and administration:

o 0.01 mg/kg IV or IO given as 0.1 mL/kg using the 0.1 mg/mL
solution up to 1 mg per dose

0 Repeat every 3 to b minutes as needed:;

a hot compatible with sodium bicarbonate

O On_{_y if IV and IO are hot available, may give endofracheal
(E1) 0.1 mg/kg as 0.1 mL/kg using the 1 mg/mL solution

up to 2.5 mqg per dose diluted to 3 to 5 mL with

saline; repeat every 3 to 5 minutes as needed (IV or IO are
preferred)



Adenosine

O Mechanisms :

interacts with Adenosinel receptors on the surface of
cardiac cells; the resulting effects include slowing of the sinus
Elatle and an increase in the atrioventricular node conduction
elay.

OIndications :

drug of choice for the acute medical conversion of SVT
unresponsive to vagal maneuvers

H Contraindications :

4 Wolff-Parkinson-White syndrome

E Batients with pre-existing second or third degree heart
lock or sinus node disease



Dose and administration

o Initial dose 0.1 mg/kg (children >50 kg receive 6 mg) given
as rapid IV or IO push closest to central circulation;
follow immediately with 5 mL saline flush (10 to 20 mL
saline flush for larger child or adolescent)

o If not responsive in 2 minutes, give second dose of 0.2
mg/kg (children >50 kg receive 12 mg) follow immediately
with 5 mL saline flush; if not responsive after additional 2
minutes, give third dose of 0.3 mg/kg (maximum 12 mg)
follow immediately with 5 mL saline flush

0 The most common side effects reported
after adenosine administration are flushing, chest
discomfort, nausea, and headache.




Amiodarone

OMechanisms:

Amiodarone is a class IIT antiarrhythmic agent that slows atrioventricular (AV)
node conduction, prolongs the AV node refracfo% period and QT interval, and
slows ventricular conduction (widens the QRS). These actions are mediated
through effects on sodium, potassium, and calcium channels as well as blocking
alpha- and beta-adrenergic receptors.

0 Indications :

0 Pulseless ventricular arrhythmias not responsive to CPR, defibrillation, and
epinephrine

o Stable ventricular tachycardia

0 SVT refractory to adenosine

Hcontraindications :

= should not be administered together with another drug that causes QT
prolongation

= patients with congenital prolonged QT syndrome




Dose and administration

0 Cardiac arrest: 5 mg/kg rapid IV or TO bolus
(maximum dose 300 mg); may repeat 5 mg/kg
dose two times up to a maximum of 15 mg/kg

o Perfusing patient: 5 mg/kg IV or IO (maximum
dose 300 mg) dilute to 2 mg/mL or less and infuse
over 20 to 60 minutes; may repeat 5 mg/kg dose
two times up to a maximum of 15 mg/kg during
acute freatment



Procainamide

OMechanisms :

o is a sodium channel blocker that prolongs the r'efr'ac‘rorl}/ sser'iod of both
the atria and ventricles and slows conduction velociTz. nlike adenosine,
procainamide does not block reentry at the atrioventricular node and
can be safely used in patients with Wolff-Parkinson-White syndrome.

BIndications :

o Stable ventricular tachycardia

o SVT in patients with Wolff-Parkinson-White syndrome or refractory to
adenosine

Hcontraindications :

= should be avoided in patients who have received amiodarone. It is
contraindicated for patients with allergy to procainamide or related
drugs (eg, procaine penicillin), heart block (eg, complete or second
degree heart block), or torsades de pointes.



Dose and administration

0 Loading dose (pediatric cardiology consultation advised):
Neonates: 7 to 10 mg/kg IV or IO
Older infants and children 21 year: 15 mg/kg IV or IO
Maximum: 1 g

To avoid transient hypotension caused by rapid administration,
give the loading dose slowly over 30 to 60 minutes.

For stable patients in normal sinus rhythm who are receiving
procainamide, stop administration if the QRS interval increases
>50 percent from baseline or an arrhythmia develops
0 After the loading dose, start a continuous IV infusion at
20 mcg/kg Eer minute and titrate up To a maximum dose
of 80 mcg/kg per minute, as needed, for rhythm control
(maximum daily dose, 2 g over 24 hours)

O Adverse effects of procainamide include heart block,
negative inotropic effects, and prolongation of the QRS
and QT intervals




Lidocaine

OMechanisms :

0 blocks sodium channels in cardiac conductive tissue
when they are in the inactivated state at the end of
depolarization and during early repolarization. This
action results in inhibition of electrical conduction and
automaticity, particularly in ischemic tissue

OIndications :

0 Pulseless ventricular arrhythmias not responsive o
CPR, defibrillation, and epinephrine

HContraindications :

5 patients with Wolff-Parkinson-White syndrome
“ those who are allergic to amide-type local anesthetics



Dose and administration

o 1 mg/kg rapid IV or IO bolus

0 Follow the bolus with an infusion of 20 to 50
mcg/kg/minute. If the start of the infusion
will be delayed longer than 15 minutes, then a
second IV or IO bolus dose of 1 mg/kg is
suggested.

o Only if IV and IO not available, may give via
endotracheal tube (ET) 2 to 3 mg/kg, flush
with 5 mL NS and follow with 5 assisted
manual ventilations (IV and IO are preferred



Magnesium sulfate

OMechanisms :

0 Magnesium is a crucial cofactor in the sodium-potassium-ATPase
enzyme system. It stabilizes the motor membrane by reducing the
sensitivity of the motor end plate to acetylcholine. A decreased
intracellular magnesium level promotes myocardial excitability but,
even in the absence of a low magnesium level, a bolus of IV
magnesium will suppress ectopic ventricular beats. At high levels,
magnesium acts as a calcium channel blocker and can produce
bradycardia with atrioventricular block and cardiac arrest

OIndications :

0 Polymorphic ventricular tachycardia (torsades de pointes)
o Documented hypomagnesemia

H contraindications :

= Magnesium should be administered with caution to patients with
myasthenia gravis or other neuromuscular disease and patients with
renal impairment.



Dose and administration

0 Cardiac arrest (pulseless torsades): 25 to 50
mg/kg; given as 0.05 to 0.1 mL/kg of 50%
magnesium sulfate solution up fo maximum 2 g (4
mL) per dose; dilute in 10 mL D5W, give IV or IO
over 1 to 2 minutes

o Perfusing patient (tforsades, hypomagnesemia,
status asthmaticus)t: Same dose as for cardiac
arrest, except dilute dose in 10 to 50 mL D5W or
NS and infuse over 15 minutes (maximum 150 mg
per minute)

0 Conversions: 50% magnesium sulfate = 500 mg/mL
magnesium sulfate = 2 mmol/mL magnesium



Atropine

OMechanisms :

0 is a parasympatholytic drug that increases heart rate
by accelerating the sinus and atrial pacemaker and
improving conduction through the AV node.

0 Although the dominant cardiac response is
tachycardia, the heart rate may decrease transiently
when small doses are administered . This decrease is
thought to occur because atropine, at low doses,
blocks the M1 muscarinic postganglionic receptors
that provide feedback inhibition for synaptic
acetylcholine release ; the resulting increase in
acetylcholine inhibits spontaneous impulse generation
in the SA node.



u

O

O

u

O

Vagally mediated bradycardia
Primary atrioventricular block

Bradycardia not responsive to oxygen, airway support, and
epinephrine administration

Prevention of bradycardia during endotracheal intubation for
children <1 year of age, children1-5 years of age receiving
succinylcholine, and children over 5 years of age receiving a second
dose of succinylcholine

patients with obstructive gas‘rroin’res’rinal or genitourinary
conditions (eg, surgical abdomen, paralytic ileus, posterior urethral
valves), and myasthenia gravis (unless freating side effects of
acetylcholinesterase inhibition) because it may exacerbate the
underlying condition .

Atropine may cause additional tachycardia in patients with
thyrotoxicosis and mucous plugging in patients with asthma.



Dose and administration

0 0.02 mg/kg IV or IO (minimum 0.1 mg?®, maximum
single dose 0.5 mg for child or 1 mg for
adolescent); may repeat once in 3 to 5 minutes

0 Maximum total dose 1 mg (child) or 2 mg
(adolescent)®

0 Only if IV and IO not available, may give via
endotracheal tube (ET) 0.04 to 0.06 mg/kg
diluted with 3 o 5 mL saline; repeat once if
needed (IV or IO are preferred)



Sodium bicarbonate
gOMechanisms

O increases blood pH by buffering excess blood hydrogen ion as long
as the patient has adequate venftilation o excrete carbon dioxide

bIndications :

o Hyperkalemia

o Poisoning by sodium channel blockin%agen’rs (eg, cyclic
antidepressants, type Ia antiarrhythmic agents) with prolongation of
QRS interval (>0.1 msec)

0 Prolonged cardiac arrest with documented severe metabolic acidosis
(routine use in resuscitation is NOT recommended)

Shock with documented metabolic acidosis

S€ontraindications :

= should not be given to children with inadequate ventilation because
madec]iqa’re respiratory excretion of carbon dioxide will lead to
retention and worsening respiratory acidosis



Dose and administration

0 Infants <6 months: 1 mEq/kg IV or IO given as 2
mL/kg of 4.2% solution

0 Infants 26 months and children: 1 mEq/kg IV or
IO given as 1 mL/kg of 8.4% solution

o Maximum single dose 50 mEq (child) o 100 mEgq
(adolescent)

o 0.5 mEq/kg subsequent doses after 10 minutes
given as:
Child: 0.5 mL/kg of 8.4% solution
Infants under 6 months: 1 mL/kg of 4.2% solution

0 Forms precipitate with calcium and can inactivate
epinephrine, do not co-infuse



Calcium

OMechanisms :

0 Calcium increases cardiac inotropy. Influx and efflux of calcium ions
ar‘e lﬂwpor‘ran’r for the maintenance of normal conductivity and
rnythm.

Indications :

Hypocalcemia

Hypermagnesemia

Hyperkalemia

Calcium channel blocker (CCB) overdose

OContraindications :

0 Ifis otherwise not recommended for pediatric cardiopulmonary
arrest because of an observed association with decreased survival
and poor neurologic outcomes after pediatric arrests

Ooooo o



Dose and administration

0 Calcium chloride is preferred over calcium gluconatebecause it provides
greater bioavailability of calcium but should only be given if central venous
access is available because administration through a peripheral intravenous
line is associated with skin necrosis and sloughing . Calcium gluconate is less
irritating to the veins and may be administered by peripheral or central
venous access.

o The recommended dose of elemental calcium is 5 to 7 mg/kg . Dosing in this
range can be achieved by giving 0.2 mL/kg of calcium chloride 10 percent
which provides 5.4 mg/kg of elemental calcium or 0.6 mL/kg of calcium
gluconate 10 percent which provides 5.6 mg/kg of elemental calcium. The
maximum single dose is 540 mg of elemental calcium. Calcium chloride or
calcium gluconate should be administered by slow intravenous push over 10
to 20 seconds in cardiac arrest and more slowly (eg, over 5 to 10 minutes)
in perfusing patients.

O Rapid administration may cause bradycardia or asystole. If sodium
bicarbonate is being given through the same intravenous line, the tubing
must be thoroughly flushed before and after calcium administration.
Otherwise an insoluble precipitate can form in the catheter lumen.




Dextrose (glucose)

O Mechanisms :

O

O

Glucose is the primary metabolic substrate for the neonatal myocardium, and
hypoglycemia may contribute to myocardial dysfunction. Glucose also is a
significant ener&yy source in older infants and children during periods of
ischemia. Whether glucose administration improves cardiac function or
survival in hypoglycemic children with cardiac arrest is not known

Indications :

o Documented blood glucose <60 mg/dL (3.3 mmol/L)
=Contraindications :

5 The routine administration of

lucose during pediatric resuscitation
is not recommended because o% the absence of data demonstrating benefit
and the potential harm of hyperglycemia. Large volumes of dextrose-
containing fluids should not be given to normoglycemic children during
resuscitation because they can cause hyperglycemia, which can induce
osmotic diuresis, produce or aggravate hypokalemia, or worsen ischemic brain
injury



Dose and administration

0 0.5 to1g/kg, IV or IO, as follows:

o Infants and children <5 years: 5 to 10 mL/kg of 10%
dextrose solution

0 Children 5 years: 2 to 4 mL/kg of 25% dextrose

solution (preferred) or 1 to 2 mL/kg of 50% dextrose
solution

o After the initial dextrose infusion, the unconscious
child should receive additional intravenous dextrose
at an infusion rate that will maintain glucose levels (5
to 6 mg/kg per minute in infants and 2 to 3 mg/kg per
minute in children) and undergo frequent
measurement of blood glucose.



The primary drugs used in pediatric advanced life support
(PALS), according to clinical presentation, are as follows :

O *Hypoxemia - Oxygen
B *Hypoglycemia - Glucose

O *Asystole or pulseless electrical activity -
Oxygen, epinephrine

O -Pulseless with a shockable rhythm (ventricular
fibrillation [VF], pulseless ventricular tachycardia
[pVT], or torsades de pointes [TdP]) -

Oxygen, epinephrine, and, for VF and

pVT, lidocaine or amiodarone, and for TdP, magnesium
sulfate as adjuncts to high quall’ry car'dlopulmonar'y
resuscitation and defibrillation




O ‘Uncomplicated supraventricular tachycardia (SVT) -
Oxygen, adenosine

O

0 -Possible ventricular tachycardia or aberrant SVT -
Oxygen, adenosine, amiodarone, procainamide

O
0 ‘Hypomagnesemia or TdP - Maghesium sulfate

0 ‘Bradycardia - Oxygen, epinephrine, atropine

O -Severe metabolic acidosis associated with prolonged
cardiac arrest or shock - Sodiu bicarbonate

O -Hypocalcemia, hypermagnesemia, hyperkalemia or
calcium channel blocker overdose - Calcium chloride







