








Pediatric Bradycardia With a Pulse Algorithm.
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Doses/Details

Epinephrine IV/IO dose:
0.01 mg/kg (0.1 mL/kg of the  
0.1 mg/mL concentration).  
Repeat every 3-5 minutes.  
If IV/IO 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/IO dose:
0.02 mg/kg. May repeat once. 
Minimum dose 0.1 mg and  
maximum single dose 0.5 mg.

Possible Causes

 • Hypothermia
 • Hypoxia
 • MedicationsGo to Pediatric 

Cardiac Arrest Algorithm.

Assessment and support
 • Maintain patent airway
 • Assist breathing with positive 

pressure ventilation and oxygen 
as necessary

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

Bradycardia  
persists?

 • Support ABCs
 • Consider oxygen
 • Observe
 • 12-Lead ECG
 • Identify and treat 

underlying causes

 • Continue CPR if HR <60/min
 • IV/IO access
 • Epinephrine
 • Atropine for increased vagal 

tone or primary AV block
 • Consider transthoracic/

transvenous pacing
 • Identify and treat underlying 

causes
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Start CPR if HR <60/min  
despite oxygenation and 

ventilation.

Cardiopulmonary 
compromise?

 • Acutely altered 
mental status

 • Signs of shock
 • Hypotension

Check pulse 
every 2 minutes.  
Pulse present?

Patient with bradycardia

Yes

No
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Pediatric Tachycardia With a Pulse Algorithm.

Initial assessment and support
 • Maintain patent airway; assist breathing as necessary
 • Administer oxygen
 • Cardiac monitor to identify rhythm; monitor pulse,

blood pressure, and oximetry
 • IV/IO access
 • 12-Lead ECG if available
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Expert consultation  
is recommended.

Probable sinus  
tachycardia if

 • P waves present/normal
 • Variable RR interval
 • Infant rate usually <220/min
 • Child rate usually <180/min

 • If IV/IO access is present, 
give adenosine

or
 • If IV/IO access is not 

available, or if adenosine 
is ineffective, perform
synchronized cardioversion

Probable supraventricular  
tachycardia

 • P waves absent/abnormal
 • RR interval not variable
 • Infant rate usually ≥220/min
 • Child rate usually ≥180/min
 • History of abrupt rate change

Probable supraventricular  
tachycardia

 • P waves absent/abnormal
 • RR interval not variable
 • Infant rate usually ≥220/min
 • Child rate usually ≥180/min
 • History of abrupt rate change

Possible ventricular  
tachycardia

Search for  
and treat cause.

Consider vagal 
manoeuvres.

If IV/IO access  
is present, give  

adenosine.

Yes No

Cardiopulmonary 
compromise?

 • Acutely altered 
mental status

 • Signs of shock 
 • Hypotension

Evaluate  
QRS duration.

Doses/Details

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. 

Drug Therapy

Adenosine IV/IO dose
 • First dose: 0.1 mg/kg 

rapid bolus (maximum:
6 mg)

 • Second dose: 
0.2 mg/kg rapid bolus
(maximum second
dose: 12 mg)

Possible ventricular  
tachycardia

Synchronized  
cardioversion

Expert consultation  
is advised before  

additional drug  
therapies.

If rhythm is regular and 
QRS monomorphic, 
consider adenosine.

Evaluate  
QRS duration.

Narrow
(≤0.09 sec)

Wide
(>0.09 sec)

Evaluate rhythm  
with 12-lead ECG  

or monitor.

Narrow
(≤0.09 sec)

Wide
(>0.09 sec)
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First  
hour

YesNo Do signs of shock persist after 40-60 mL/kg total  
fluid administration or evidence of fluid overload?

Consider critical 
care consultation.

 • Obtain critical care consultation.
 • Initiate and titrate epinephrine or norepinephrine.
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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 colour or 

pallor; possible ecchymosis or purpura; decreased urine output)
• Hypotension: May or may not be present

Immediate (10-15 min)

Initial stabilization
 • Support A-B-Cs.
 • Monitor heart rate, blood pressure, and pulse oximetry.
 • Establish IV/IO access.
 • 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.

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.
 • Assess carefully after each bolus. Repeat fluid boluses as needed to treat shock. Stop if rales, respiratory distress, or 

hepatomegaly develops.
 • 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)

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.

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.

Pediatric Septic Shock Algorithm
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Shock

Shock

Shock

CPR Quality

 • Push hard (≥⅓ of anteroposterior 
diameter of chest) and fast
(100-120/min) and allow complete
chest recoil

 • Minimize interruptions in 
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

 • First shock 2 J/kg
 • Second shock 4 J/kg
 • Subsequent shocks ≥4 J/kg, 

maximum 10 J/kg or adult dose

Drug Therapy

 • Epinephrine IV/IO 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/IO 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

 • Endotracheal intubation or 
supraglottic advanced airway

 • Waveform capnography or
capnometry to confirm and 
monitor ET tube placement

Reversible Causes

 • Hypovolemia
 • Hypoxia
 • Hydrogen ion (acidosis)
 • Hypoglycemia
 • Hypo-/hyperkalemia
 • Hypothermia
 • Tension pneumothorax
 • Tamponade, cardiac
 • Toxins
 • Thrombosis, pulmonary
 • Thrombosis, coronary

Rhythm  
shockable?

Rhythm  
shockable?

Rhythm  
shockable?

VF/pVT Asystole/PEA
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CPR 2 min
IV/IO access

Start CPR
 • Begin bag-mask ventilation and give oxygen
 • Attach monitor/defibrillator

CPR 2 min
 • Amiodarone or lidocaine
 • Treat reversible causes

CPR 2 min
 • Epinephrine every 3-5 min
 • Consider advanced airway

CPR 2 min
 • IV/IO access
 • Epinephrine every 3-5 min
 • Consider advanced 

airway and capnography

CPR 2 min
Treat reversible causes

Rhythm  
shockable?

Rhythm  
shockable?

 • If no signs of return of spontaneous 
circulation (ROSC), go to 10

 • If ROSC, go to Post–Cardiac Arrest
Care checklist

Go to 7.
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ASAP

Pediatric Cardiac Arrest Algorithm
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 PALS Management of Shock After ROSC Algorithm.

Optimize Ventilation and Oxygenation
 • Titrate Fio2 to maintain oxyhemoglobin saturation 94%-99%

(or as appropriate to the patient’s condition); if possible, wean Fio2
if saturation is 100%.

 • Consider advanced airway placement and waveform capnography.
 • If possible, target a Pco2 that is appropriate for the patient’s

condition and limit exposure to severe hypercapnia or hypocapnia.

• Monitor for and treat agitation and seizures.
• Monitor for and treat hypoglycemia.
• Assess blood gas, serum electrolytes, and calcium.
• If patient remains comatose after resuscitation from cardiac arrest, 

maintain targeted temperature management, including aggressive
treatment of fever.

• Consider consultation and patient transport to tertiary care centre.

Assess for and  
Treat Persistent Shock

• Identify and treat contributing factors.
• Consider 20 mL/kg IV/IO boluses of 

isotonic crystalloid. Consider smaller 
boluses (e.g., 10 mL/kg) if poor cardiac
function suspected.

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

Possible 
Contributing Factors
Hypovolemia
Hypoxia
Hydrogen ion (acidosis)
Hypoglycemia
Hypo-/hyperkalemia
Hypothermia
Tension pneumothorax
Tamponade, cardiac
Toxins
Thrombosis, pulmonary
Thrombosis, coronary
Trauma

1

2 3

6

*Milrinone can cause hypotension, so use and initiation of it should generally be reserved for those 
experienced with its use, initiation, and side eIIeFWV (e.g., ICU personnel).
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Hypotensive Shock
 • Epinephrine
 • Norepinephrine

Normotensive Shock
 • Epinephrine
 • Milrinone*
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