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Objectives
• Define shock and understand pediatric 

shock physiology

• Recognize signs and symptoms of shock 
in children

• Discuss initial management in the ED 
based on shock phenotype
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Definition
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Definition
“… life-threatening condition of circulatory 
failure, causing inadequate oxygen delivery 
to meet cellular metabolic needs and oxygen 
requirements, producing cellular and tissue 
hypoxia.”
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Stages of Shock
• Compensated

• Hypotensive

• Irreversible
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Stages of Shock
• Compensated: Vital organ function 

maintained, HR elevated, BP wnl

• Hypotensive: Signs/Sx of organ 
dysfunction, low BP

• Irreversible: Progressive organ damage, 
high morbidity/mortality
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Pathophysiology
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What determines oxygen 
delivery to tissues?

• Cardiac output 

• Oxygen content of blood

• Balance between blood flow and metabolic 
demand 



………………..……………………………………………………………………………………………………………………………………..

What determines oxygen 
delivery to tissues?

• Cardiac output = SV x HR

• Oxygen content of blood (CaO2) = 
[1.34 x Hgb x SaO2) + (0.003 x PaO2)

• Balance between blood flow and metabolic 
demand … depends



Contractility Preload Afterload

Stroke Volume (SV)Heart Rate (HR)

Cardiac Output (CO)
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Differences
• Fluid status

– Increased TBW
– Increased ECF
– Larger surface area
– “Leaky skin”

 Increased risk of fluid losses 
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Differences
• Cardiac

– Immature sarcoplasmic reticulum
– Stiffer myocardium
– Limited ability to increased HR
– Increased parasympathetic tone

 Limited cardiac reserve
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Differences
• Systemic vascular resistance (SVR)

– Main mechanism for increasing BP 
– Significant circulating volume loss => 

hypotension

 Initially helpful, later can be problematic…
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SVR and BP in shock
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Hypotension is a 
late finding!!
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Classification
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Shock Phenotypes
• Hypovolemic

 Blood loss, dehydration, sepsis
• Cardiogenic

 MI, CHD, arrhythmia, cardiomyopathies
• Distributive

 Neurologic injuries, anaphylaxis, sepsis
• Obstructive (extracardiac)

 PE, tension PTX, cardiac tamponade, critical 
aortic stenosis



Frank Lodeserto MD, "Approach to the Critically Ill Child: Shock", REBEL EM blog, October 15, 2018. Available 
at: https://rebelem.com/approach-to-the-critically-ill-child-shock/.

, sepsis



A word on septic shock…
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Initial Evaluation and 
Management
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Signs and Symptoms (Early)
• Tachycardia
• Mild changes to peripheral perfusion
• Acting different

=> mildly fussy, more tired
• Normal BP
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Signs and Symptoms (Late)
• Persistent tachyardia/bradycardia 
• Pronounced changes to cap refill
• Altered mental status
• Irregular breathing pattern
• Hypotension



General Management
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Hypovolemic Shock
• Most common form 
• circulating blood volume
• History is key
• Clinical signs 
• Crystalloid => blood (in trauma)
• Replace ongoing losses
• Treat underlying cause (if possible)







Cardiogenic Shock
• Hx and exam are key 
• CXR
• Correct dysrhythmias 
• Oxygen is ok
• Judicious resuscitation







Distributive Shock
• Hx and PE 
• Hypotension more common 
• Abnormal vascular tone
• Functional hypovolemia







Obstructive Shock
• Mechanical obstruction to blood flow
• PE, tamponade, critical AS
• Prostins if indicated
• RARE in kids



Obstructive Shock
• Mechanical obstruction to blood flow
• PE, tamponade, CHD
• RARE in kids





Septic Shock
• Fever or hypothermia

• Tachycardia and tachypnea

• Peripheral pulses diminished or bounding

• Cap refill prolonged or instantaneous

• High or low WBC

• Increased lactate or other evidence of decreased organ 
perfusion
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Take Home Points
• Kids compensate well until they don’t
• Hypotension is a late sign
• Early recognition is key
• Septic shock can look like anything
• New sepsis guidelines 2020
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