
SHOCK



Stabilization Essentials in Pediatrics (StEP) is an interdisciplinary two-day course 
with components of didactic lectures, high fidelity simulations and hands-on 
workshops, prepared and delivered by PICU faculty. The target audiences are 
MDs, RNs, and RTs who care for critically ill children over the short term, usually 
while they await transport. These practitioners may be part of different 
departments depending on local workflows (ie. ED4, Adult ICU or High Acuity 
Pediatric Units). 

Copyright © 2022. StEP course. This presentation is a component of the 
Stabilization Essentials in Pediatrics (StEP) course and is intended for educational 
purposes. This information, along with any recommendations or advice provided 
is not intended to replace clinical judgement of local health care providers. Final 
decisions regarding an individual child's care and treatment should always be 
made by the healthcare professionals involved in their care at both the referring 
and receiving centers. Please consult your local health authority leaders for 
guidance on the adoption and use of this content within your specific local 
context

2



✓To review a case of a neonate presenting in shock

✓To review the approach to initial stabilization and 
management of shock

✓To describe differences in management according to 
suspected etiology of shock

LEARNING OBJECTIVES
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6-day old term, 4 kg female presents with 2-day history of poor feeding and 

1-day history of lethargy and increased work of breathing

Examination: Lethargic, CRT 5 secs, peripheral and central pulses weak, mottled

CASE 1
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Heart Rate 194 bpm sinus

Blood Pressure 55/38 mmHg

Respiratory Rate 80 breaths/min

SpO2 91% in Room Air

Temperature 36 degrees Celsius



Signs of shock
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Signs of Poor Organ perfusion:

▪ Brain – altered level of consciousness

▪ Skin  - Mottled, cool, or warm, Flash or prolonged capillary refill time

▪ Kidneys: decreased urine output (< 1 mL/kg/h)

Heart Rate 
(Tachycardia)

Respiratory 
Rate 

(Tachypnea)

Abnormal 
Pulses (Weak/ 

Bounding)

Blood 
Pressure (low 
or wide pulse 

pressure, 
hypotension is 

a LATE sign)



▪ Hypotension is a LATE feature of shock in children

▪ Cardiac output in small infants is heart rate dependent
(limited ability to increase their stroke volume)

▪ Vascular access may be difficult

Shock in Children
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Causes of shock
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DISTRIBUTIVE

• Anaphylaxis

• Septic Shock

HYPOVOLEMIC

• Urine or 
gastrointestinal 
losses, inadequate 
oral intake

• Hemorrhage

CARDIOGENIC

• Congenital Heart 
Disease

• Arrhythmia

• Myocarditis

OBSTRUCTIVE

• Pericardial 
Tamponade

• Tension 
Pneumothorax



Initial Management
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ABCDE approach independent of suspected cause

A
• Assess airway patency, suction secretions as needed

B
• Support breathing by providing supplemental FiO2 1.0 via pediatric non-rebreather mask

C

• Insert peripheral IV access x 2, consider IO after 5 minutes or 2 failed attempts at IV access

• Initiate fluid resuscitation 10-20 mL/kg normal saline over 10-20 minutes*

D

• Verify blood glucose and correct as needed if glucose <3.3mmol/L

• 5 mL/kg bolus D10W or D10NS IV

E
• Expose the patient and identify any visible rashes, measure temperature



6-day old term, 4 kg female presents with 2-day history of poor feeding and

1-day history of lethargy and increased work of breathing

precipitous delivery in the context of +ve GBS status, not treated with antibiotics, + maternal fever intra-partum

Examination: Lethargic, CRT 5 secs, peripheral and central pulses weak, mottled

CASE 1
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Heart Rate 194 bpm sinus

Blood Pressure 55/38 mmHg

Respiratory Rate 80 breaths/min

SpO2 91% in Room Air

Temperature 39.6 degrees Celsius
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https://www.childhealthbc.ca/clinician-
resources/pediatric-sepsis-0

Sepsis is a 
MEDICAL EMERGENCY:
Early Recognition and 

Treatment is Imperative for 
Survival

https://www.childhealthbc.ca/clinician-resources/pediatric-sepsis-0
https://www.childhealthbc.ca/clinician-resources/pediatric-sepsis-0
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https://www.childhealthbc.ca/clinician-resources/pediatric-sepsis-0

https://www.childhealthbc.ca/clinician-resources/pediatric-sepsis-0


12

https://www.childhealthbc.ca/clinician-resources/pediatric-sepsis-0

https://www.childhealthbc.ca/clinician-resources/pediatric-sepsis-0
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https://childhealthbc.ca/sepsis/algorithm/
clinical_care

https://childhealthbc.ca/sepsis/algorithm/clinical_care
https://childhealthbc.ca/sepsis/algorithm/clinical_care
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https://childhealthbc.ca/sepsis/guideline/
recognition_management

https://childhealthbc.ca/sepsis/guideline/recognition_management
https://childhealthbc.ca/sepsis/guideline/recognition_management


Surviving Sepsis 2020

Definitions
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SIRS
Either

Temp >38.5oC or <36oC

WBC >12,000 or 
<4000/mm3 or >10% band 

forms

+
HR > 2 SD above normal 

age (<1y bradycardia)

RR> 2 SD above normal 
age or ventilation

Infection

SEPSIS

SEPTIC SHOCK

(+CVS Dysfunction)

SEPSIS ASSOCIATED 
ORGAN DYSFUNCTION

(Replaced “Severe Sepsis 
Term”)
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INVESTIGATION OF SEPTIC SHOCK



First Line Investigations
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Second Line Investigations
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*Consider sending 
ammonia level in neonate 

with suspected sepsis



19

MANAGEMENT OF SEPTIC SHOCK



Management of Septic Shock
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FLUID RESUSCITATION

Intravenous Fluid
10-20 mL/kg crystalloids over 5-20 minutes

Titrate to markers of cardiac output:
improved mentation, heart rate, capillary refill time, urine output

Reassess closely after each bolus markers of cardiac output and 
signs of fluid overload

Up to 40-60ml/kg in the first hour*

Surviving Sepsis 2020
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EMPIRIC ANTIMICROBIAL THERAPY

Should be started as soon as possible, ideally within 1 hour of sepsis recognition

Obtain blood cultures before initiating antimicrobials,if does not delay their administration

Empiric broad-spectrum therapy to cover all likely pathogens

Narrow empiric anti-microbials once the pathogen and sensitivities are identified

If no pathogen is identified, antimicrobials should be narrowed or stopped according to clinical 
presentation, site of infection, patient risk factors, clinical improvement

Surviving Sepsis 2020
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EMPIRIC ANTIMICROBIAL THERAPY

Surviving Sepsis 2020



Consider after 40-60mL/kg IV fluids

•Avoid excessive fluid resuscitation

•Additional fluid resuscitation may be concurrent

1st line: Epinephrine or Norepinephrine

•Should be based on individual patient physiology

•May both be administered via PIV/IO*
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VASOACTIVE MEDICATIONS

Surviving Sepsis 2020
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VENTILATION IN SEPTIC SHOCK

Positive pressure ventilation may be indicated in patients with fluid- and catecholamine-
refractory shock to decrease metabolic demand and support cardiac output

Lower doses of induction drugs should be used given risk of hypotension/cardiac 
arrest

Non-Invasive Ventilation may be appropriate in patients responding to initial therapy 
who have respiratory distress due to fluid overload, evolving ARDS

Surviving Sepsis 2020
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ADDITIONAL THERAPIES

STEROIDS

✓If known corticosteroid deficiency

✓Consider in fluid and catecholamine refractory shock

GLUCOSE CONTROL

✓Tight glycemic control is NOT recommended

✓Lack of benefit and risk of hypoglycemia

Surviving Sepsis 2020
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ADDITIONAL THERAPIES

CALCIUM

✓Measure and replace calcium as needed

INTRAVENOUS IMMUNOGLOBULIN (IVIg)

✓IVIG may be of benefit in Toxic Shock Syndrome and suspected MIS-C 
(not routinely indicated in sepsis)

Surviving Sepsis 2020
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Resuscitation Targets?

Surviving Sepsis 2020

“Normalize” global perfusion

HR to normal range for age

BP to low normal range 

(5th to 50th percentile)

Warm extremities

Cap refill ≤ 2-3 seconds

"Normalize” end organ 
perfusion

Urine output >1mL/kg/hr
Normal mental status

Lactate < 2



6-day old term, 4 kg female presents with 2-day history of poor feeding and

1-day history of lethargy and increased work of breathing

Physical Exam: CRT 5 seconds, peripheral and central pulses weak, mottled, Lower limb blood pressure not measurable, 
femoral pulses not palpable

CXR: Cardiomegaly

CASE 2
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Heart Rate 194 bpm sinus

Blood Pressure 55/38 mmHg

Respiratory Rate 80 breaths/min

SpO2 91% in Room Air

Temperature 36 degrees Celsius
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UpToDate, 2023



Management of 

Suspected Cardiogenic Shock

*Consultation with Pediatric Cardiology and Intensive Care

Prostaglandin E1: 0.05 to 0.1 mcg/kg/min*

Epinephrine infusion initiated at: 0.05 mcg/kg/min

Fluid resuscitation: 5-10 mL/kg over 20 minutes

Positive pressure ventilation (PPV) to minimize metabolic demand and support cardiac output

Non-invasive PPV while preparing for intubation

Reduced doses of induction medications given potential for cardiac arrest 

e.g., Ketamine 0.5mg/kg/dose, Rocuronium 1mg/kg/dose



6-day old female presents with 2-day history of poor feeding,

profuse watery diarrhea since birth, and 1-day history of lethargy

Physical Exam: CRT 5 seconds, peripheral and central pulses weak, mottled with cool extremities

Decreased skin turgor

CASE 3
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Heart Rate 194 bpm sinus

Blood Pressure 55/38 mmHg

Respiratory Rate 80 breaths/min

SpO2 91% in Room Air

Temperature 36 degrees Celsius



Management of 

Suspected Hypovolemic Shock
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In the presence of a clinical history suggestive of hypovolemia, 

fluid resuscitation should be undertaken rapidly and titrated to clinical

response (improved heart rate, urine output, perfusion, and mentation)

Glucose should be checked and corrected

Electrolytes (e.g., K+) should be measured and corrected as needed



• Weiss, S. L., Peters, M. J., Alhazzani, W., Agus, M. S. D., Flori, H. R., Inwald, D. P., Nadel, S., Schlapbach, L. J., Tasker, R. C., 
Argent, A. C., Brierley, J., Carcillo, J., Carrol, E. D., Carroll, C. L., Cheifetz, I. M., Choong, K., Cies, J. J., Cruz, A. T., De Luca, 
D., Deep, A., … Tissieres, P. (2020). Surviving Sepsis Campaign International Guidelines for the Management of Septic 
Shock and Sepsis-Associated Organ Dysfunction in Children. Pediatric critical care medicine : a journal of the Society of 
Critical Care Medicine and the World Federation of Pediatric Intensive and Critical Care Societies , 21(2), e52–
e106. https://doi.org/10.1097/PCC.0000000000002198

• Child Health BC. Pediatric Sepsis - https://www.childhealthbc.ca/clinician-resources/pediatric-sepsis-0

• BC Children's Hospital. Pediatric Massive transfusion protocol -
https://www.childhealthindicatorsbc.ca/sites/default/files/Massive%20Transfusion%20Protocol%20Feb%202016-
prov.pdf
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