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Start CPR

e Begin bag-mask ventilation and give oxygen
o Attach monitor/defibrillator
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CPR 2 min

IV/IO access

Rhythm
shockable?
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| @Z Shock

CPR 2 min
e Epinephrine every 3-5 min
e Consider advanced airway
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shockable?

X
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Shock

CPR 2 min
e Amiodarone or lidocaine
e Treatreversible causes
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ASAP
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CPR 2 min
e [V/IO access
e Epinephrine every 3-5 min
e Consideradvanced
airway and capnography
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CPR 2 min
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e If no signs of return of spontaneous
circulation (ROSC), goto 10

¢ [fROSC, go to Post-Cardiac Arrest
Care checklist
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CPR Quality o

e Push hard (25 of anteroposterior
diameter of chest) and fast
(100-120/min) and allow complete
chestrecoil

Minimize interruptionsin
compressions

Change compressor every

2 minutes, or sooner if fatigued

If no advanced airway, 15:2
compression-ventilation ratio

If advanced airway, provide
continuous compressions and
give a breath every 2-3 seconds

' Shock Energy for Defibrillation

e First shock 2 J/kg

e Second shock 4 J/kg

e Subsequent shocks 24 J/kg,
maximum 10 J/kg or adult dose

Drug Therapy :

e Epinephrine IV/I0 dose:
0.01 mg/kg (0.1 mL/kg of the
0.1 mg/mL concentration).
Max dose 1 mg.

Repeat every 3-5 minutes.

If no IV/IO access, may give
endotracheal dose: 0.1 mg/kg
(0.1 mL/kg of the 1 mg/mL
concentration).

Amiodarone IV/10 dose:

5 mg/kg bolus during cardiac
arrest. May repeat up to

3 total doses for refractory
VF/pulseless VT

or

Lidocaine IV/IO dose:
Initial: 1 mg/kg loading dose

Advanced Airway ;

e Endotracheal intubation or

supraglottic advanced airway
° Waveform capnography or
capnometry to confirmand
monitor ET tube placement

Reversible Causes

* Hypovolemia

* Hypoxia

e Hydrogenion (acidosis)
° Hypoglycemia

e Hypo-/hyperkalemia

e Hypothermia

° Tension pneumothorax
e Tamponade, cardiac

e Toxins

e Thrombosis, pulmonary
e Thrombosis, coronary
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Pediatric Bradycardia
With a Puise Algorithm
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Patient with bradycardia

)

—

Y

Cardiopulmonary
compromise?

Assessment and support
* Maintain patent airway

e Acutely altered No
mental status
e Signs of shock
* Hypotension
Yes
Y \
e ™\

1{ e Support ABCs W
Consider oxygen

e Assist breathing with positive * Observe
pressure ventilation and oxygen e 12-Lead ECG
as necessary ¢ |dentify and treat

e Cardiac monitor to identify rhythm;
monitor pulse, BP, and oximetry

Y

Start CPR if HR <60/min
despite oxygenation and
ventilation.

{

Bradycardia

e

underlying causes

A

persists?

Yes

Y

Continue CPRif HR <60/min

IV/IO access

Epinephrine

e Atropine for increased vagal
tone or primary AV block

¢ Consider transthoracic/

transvenous pacing

Identify and treat underlying

causes

Check pulse
every 2 minutes.
Pulse present?

Yes

No

Y

Go to Pediatric |
Cardiac Arrest Algorithm.

J

Epinephrine IV/10 dose:
0.01 mg/kg (0.1 mL/kg of the
0.1 mg/mL concentration).
Repeat every 3-5 minutes.

If IV/10 access not available
but endotracheal (ET) tube

in place, may give ET dose:

0.1 mg/kg (0.1 mL/kg of the

1 mg/mL concentration).

Atropine IV/I0 dose:

0.02 mg/kg. May repeat once.
Minimum dose 0.1 mg and
maximum single dose 0.5 mg.

¢ Hypothermia
* Hypoxia
e Medications
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Pediatric Tachycardia
~  With a Pulse Algorithm

Pediatric Advanced Life Support

Probable sinus
tachycardia if
P waves present/normal
Variable RR interval
Infant rate usually <220/min
Child rate usually <180/min

l

%
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Initial assessment and support
e Maintain patent airway; assist breathing as necessary
e Administer oxygen

Cardiac monitor to identify rhythm; monitor pulse,
blood pressure, and oximetry

IV/IO access

12-Lead ECG if available

R\\b—»A“ﬁ. N

Evaluate rhythm
with 12-lead ECG
or monitor.
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Synchronized

cardioversion

Begin with 0.5-1 J/kg;

if not effective, increase
to 2 J/kg. Sedate if

needed, but don't delay

cardioversion.

e Firstdose: 0.1 mg/kg
rapid bolus (maximum:
6mg)

e Second dose:

0.2 mg/kg rapid bolus
(maximum second

Adenosine IV/I0 dose

dose: 12 mg)
( R Cardiopulmonary
e e compromise?
k e, Yes * Acutely altered
mental status
Ve e Signs of shock
e Hypotension
Narrow Wide Narrow Wide
(<0.09 sec) Evaiuate (>0.09 sec) (<0.09 sec) Evaluate (>0.09 sec)
QRS duration. QRS duration.
Probable supraventricular Possible ventricular Probable supraventricular Possible ventricular
tachycardia tachycardia tachycardia tachycardia
e P waves absent/abnormal e P waves absent/abnormal
* RRinterval not variable ¢ RRinterval not variable
e |nfant rate usually 2220/min e Infant rate usually 2220/min
e Child rate usually 2180/min — ¢ Child rate usually 2180/min y -
e History of abruptrate change = | Synchronized ) e History of abruptratechange = | |f rhythmis regularand |
1 cardioversion E | QRS monomorphic, |
| Expertconsultation | ‘\ consider adenosine. |
| isadvised before l h =~
i \ | additional drug ; .
‘ e |fIV/IO access is present, ‘ ;‘ therapies. ; “ Consider W
;[ give adenosine | < 4 | vagal maneuvers. | \
{ or ( ;
i o IfIV/IO access is not ! 5 Eixsp;r::;r:::rlit;z;zn ‘
| available, or if adenosine i
J' is ineffective, perform 1 s
| synchronized cardioversion J f If IV/IO access }
‘ | ispresent, give 1
\ adenosine. )

[ 1S
e
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Identify signs of septic shock

Altered mental status (irritability or decreased level of consciousness)

Altered heart rate (tachycardia or, less commonly, bradycardia)

Altered temperature (fever or hypothermia)

Altered perfusion (prolonged or “flash” capillary refill; cool or very warm extremities; plethoric appearance, mottled color
or pallor; possible ecchymosis or purpura; decreased urine output)

* Hypotension: May or may not be present

Immediate (10-15 min)

B — -

Initial stabilization

e Support A-B-Cs.

¢ Monitor heart rate, blood pressure, and pulse oximetry.

e Establish IV/IO access.

s Fluid boluses: Give 10-20 mL/kg isotonic crystalloid boluses (10 mL/kg for neonates and those with pre-existing
cardiovascular compromise). Assess carefully after each bolus.

First @\ ¢
hour >/
Within first hour
» Draw blood for culture and additional laboratory studies, including glucose and calcium—do not delay antibiotic or fluid therapy.
¢ Antibiotics: Give broad spectrum antibiotics. { —
o Assess carefully after each bolus. Repeat fluid boluses as needed to treat shock. Stop if rales, respiratory distress, or
hepatomegaly develops.
e Give antipyretics if needed
Goals of therapy: Improved mental status, normalization of heart rate and temperature, adequate systolic and diastolic blood
pressure, improved perfusion (see 1)

No /®$ signs of shock persist after 40-60 mL/kg total Yes

fluid administration or evidence of fluid overload?

| care consultation. ¢ |Initiate and titrate epinephrine or norepinephrine.

k (\ < /'K 1“\ _/l

Y \4
O : —
{ Consider critical “ | e Obtain critical care consultation. 1
J

Initial stabilization

Establish central venous and intra-arterial pressure monitoring.

Continue epinephrine/norepinephrine (as above) and bolus fluid therapy as needed to treat shock.
Verify adequate airway, oxygenation, and ventilation.

Consider stress-dose hydrocortisone if hemodynamics remain inadequate despite adequate fluid
resuscitation and vasoactive drug therapy.

5. |
/
<
<

@«

Brierley J, Carcillo JA, Choong K, et al. Clinical practice parameters for hemodynamic support of pediatric and neonatal septic shock: 2007 update from the American College of Critical Care
Medicine. Crit Care Med. 2009;37(2):666-688. Kissoon N, Orr RA, Carcillo JA. Updated American College of Critical Care Medicine—pediatric advanced life support guidelines for management
of pediatric and neonatal septic shock: relevance to the emergency care clinician. Pediatr Emerg Care. 2010;26(11):867-869.
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Management of Shock
~  After ROSC Algorithm
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Optimize Ventilation and Oxygenation
e Titrate FIO, to maintain oxyhemoglobin saturation 94%-99%
(or as appropriate to the patient's condition); if possible, wean FiO,
if saturation is 100%.
e Consider advanced airway placement and waveform
capnography.
e If possible, target a PCO, that is appropriate for the patient's
condition and limit exposure to severe hypercapnia or hypocapnia. |
4

|

Assess for and
Treat Persistent Shock

e |dentify and treat contributing

Possible
Contributing Factors

Hypovolemia

factors. Hypoxia

e Consider 20 mL/kg IV/10 boluses - Hydrogen ion (acidosis)
of isotonic crystalloid. Consider Hypoglycemia
smaller boluses (eg, 10 mL/kg) if Hypo-/hyperkalemia
poor cardiac function suspected. Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis, pulmonary
Thrombosis, coronary
Trauma

- e Consider the need for inotropic
and/or vasopressor support for
fluid-refractory shock.

Y

\ \
|

( Normotensive Shock |
e Epinephrine 1
|

B

Hypotensive Shock ,
e Epinephrine
e Norepinephrine e Milrinone*

l

e Monitor for and treat agitation and seizures.
e Monitor for and treat hypoglycemia.
e Assess blood gas, serum electrolytes, and calcium.

e |f patient remains comatose after resuscitation from cardiac
arrest, maintain targeted temperature management, including
aggressive treatment of fever.

o e Consider consultation and patient transport to tertiary care
center.

*Milrinone can cause hypotension, so use and initiation of it should generally be reserved for those
experienced with its use, initiation, and side effects (eg, ICU personnel).

20-1115 (3 of4) ISBN978-1-61669-781-5 10/20 © 2020 American Heart Association Printed inthe USA

Estimation of Maintenance Fluid
Requirements
e Infants <10 kg: 4 mL/kg per hour

Example: For an 8-kg infant, estimated
maintenance fluid rate

=4 mL/kg per hour x 8 kg

=32 mL per hour

Children 10-20 kg: 4 mL/kg per hour
for the first 10 kg + 2 mL/kg per hour for
each kg above 10 kg

Example: For a 15-kg child, estimated
maintenance fluid rate
= (4 mL/kg per hour x 10 kg)
+ (2 mL/kg per hour x 5 kg)
=40 mL/hour + 10 mL/hour
=50 mL/hour

Children >20 kg: 4 mL/kg per hour for
the first 10 kg + 2 mL/kg per hour for
11-20 kg + 1 mL/kg per hour for each kg
above 20 kg.

Example: For a 28-kg child, estimated
maintenance fluid rate
= (4 mL/kg per hour x 10 kg)
+ (2 mL/kg per hour x 10 kg)
+ (1 mL/kg per hour x 8 kg)
=40 mL per hour + 20 mL per hour
+ 8 mL per hour
=68 mL per hour

After initial stabilization, adjust the rate
and composition of intravenous fluids
based on the patient'’s clinical condition
and state of hydration. In general, provide
a continuous infusion of a dextrose-
containing solution for infants. Avoid
hypotonic solutions in critically ill children;
for most patients use isotonic fluid such
as normal saline (0.9% NaCl) or lactated
Ringer's solution with or without dextrose,
based on the child's clinical status.

'O
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Pediatric Color-Coded
Length-Based Resuscitation Tape

. Pediatric Advanced Life Support
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“ 3kg 4kg 5 kg Pink Red Purple Yellow reer
ETT uncuffed (mm) | 3.5 3.5 3!5 3.5 3.5 4.0 4.5 5.0 5.5 N/A N/AW” -
ETT cuffed (mm) 3.0 3.0 3.0 3.0 3.0 3.5 4.0 45 5.0 5.5 6.0
Lip-tip (cm) 9-9.5 9.5-10 10-10.5 10-10.5 10.5-11 11-12 12,5135 14-15 15.5-16.5 17-18 18.5-19.5
Suction (F) 8 8 8 8 8 8 10 10 10 10 12
L-scope blade 1 straight 1 straight 1 straight 1 straight 1 straight 1=1:5 2 straight/ | 2straight/ | 2straight/ | 2-3 2-3

straight curved curved curved straight/ straight/

curved curved

Stylet 6F 6F 6F 6F 6F 6F 10F 10F 10F 14F 14F
OPA (mm) 50 50 50 50 50 60 60 60 70 80 80
NPA (F) 14 14 14 14 14 18 20 22 24 26 26
Bag-mask device 450 450 450 450 450 450 450 450-750 750-1000 750-1000 1000
(minimum mL)
ETCO, detector Ped Ped Ped Ped Ped Ped Ped Adult Adult Adult Adult
LMA 1 1 1 15 1.5 2 2 2 2-25 2'5 3
Tidal volume (mL) 20-30 24-40 30-50 40-65 50-85 65-105 80-130 100-165 125-210 160-265 200-330
Frequency 20-25/min | 20-25/min | 20-25/min | 20-25/min | 20-25/min | 15-25/min 15-25/min 15-25/min 12-20/min 12-20/min 12-20/min

Abbreviations: ETT, endotracheal tube; F, French; LMA, laryngeal mask airway; NPA, nasopharyngeal airway; OPA, oropharyngeal airway; Ped, pediatric.
The Broselow-Luten System Point of Care Guide is © 2020 Vyaire Medical, Inc.; used with permission.
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Pediatric Advanced Life Support
Initial assessment
(appearance, work of breathing,
circulation [color])
Is child unresponsive or is No
immediate intervention needed?
) - v Yes
( e Shout for nearby help.
| e Activate emergency response
k system (as appropriate for setting).
No normal ¥
breathing, \
pulse not felt Yes Does child have severe
Is child breathing with a pulse? > compromise of airway,
breathing, or perfusion?
i No normal breathing,
v pulse felt No Yes
¢ Maintain patent airway. - X ~-\
* Provide rescue breathing. ( * SupportA-B-Cs. |
* Administer oxygen. e Administer
* Monitor pulse and oximetry. oxygen as
> needed.
e Monitor pulse
and oximetry.
Yes Is pulse <60/min with No
poor perfusion despite oxygenation =
and ventilation?
Y VY If at any time you ¥
Start CPR w identify cardiac arrest Evaluate
(C-A-B). ™ e |nitial assessment
> e Primary assessment
+ e Secondary assessment
Goto
~ BLSPediatric Cardiac
~ ArrestAlgorithm. P
' ¢ f Intervene j
A J
¢ [fROSC, go to Post-Cardiac
Ve Arrest Care checklist. .

* Begin evaluate-identify-
intervene sequence.
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Oxygenation and ventilation Check
Measure oxygenation and target normoxemia 94%-99% (or child's normal/appropriate oxygen saturation). o)
Meag,ur_e and target Paco, appropriate tg the patient's gnderlying condition 0
and limit exposure to severe hypercapnia or hypocapnia.

Hemodynamic monitoring
Set specific hemodynamic goals during post-cardiac arrest care and review daily. O
Monitor with cardiac telemetry. O
Monitor arterial blood pressure. O
Monitor serum lactate, urine output, and central venous oxygen saturation to help guide therapies. [
Use pgrenteral fluid bolus with or without !notropes Or vasopressors to maintain a 0
systolic blood pressure greater than the fifth percentile for age and sex.

Targeted temperature management (TTM)

Measure and continuously monitor core temperature. O
Prevent and treat fever immediately after arrest and during rewarming. O |
If patient is comatose apply TTM (32°C-34°C) followed by (36°C-37.5°C) or only TTM (36°C-37.5°C). O
Prevent shivering. |
Monitor blood pressure and treat hypotension during rewarming. O

Neuromonitoring
If patient has encephalopathy and resources are available, monitor with continuous electroencephalogram. O
Treat seizures. d
Consider early brain imaging to diagnose treatable causes of cardiac arrest. O

Electrolytes and glucose
Measure blood glucose and avoid hypoglycemia. O
Maintain electrolytes within normal ranges to avoid possible life-threatening arrhythmias. O

Sedation
Treat with sedatives and anxiolytics. |

Prognosis
Always consider multiple modalities (clinical and other) over any single predictive factor. | —
Remember that assessments may be modified by TTM or induced hypothermia. 4
Consider electroencephalogram in conjunction with other factors within the first 7 days after cardiac arrest. 0
Consider neuroimaging such as magnetic resonance imaging during the first 7 days. O
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