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Learning Objectives

Recognize

Recognize the early signs and 
symptoms of children at high risk 
for clinical deterioration and when 
to seek assistance

Improve

Improve knowledge surrounding 
the management of common 
pediatric-specific conditions that 
require MET support

Adapt

Identify ways to adapt existing MET 
infrastructure to deliver effective 
care to high-risk and clinically 
deteriorating pediatric patients



Ask the Audience

TERTIARY CARE CENTRE VS 
REGIONAL/COMMUNITY HOSPITAL?

PEDIATRIC CENTRE? PEDIATRIC 
PATIENTS?

MEDICAL EMERGENCY TEAM / RAPID 
RESPONSE TEAM?





Medical 
Emergency Teams
1. Hospitalized patients can physiologically 

deteriorate to the point where there is 
an imminent risk of serious harm

2. These events require urgent access to 
critical care resources (e.g., knowledge, 
skills, equipment, personnel)

3. Early recognition and "critical care" 
interventions can improve outcomes



Who deteriorates?

• described the clinical characteristics and 
outcomes of 3647 MET activations from 
151 US hospitals between January 2006 
to February 2012

• 84% ward; 16% telemetry / step-down 
units

• median age 3.0 years (IQR 0.0-11.0); 54% 
male

• median call duration 29 minutes (IQR 18-
49)

• 53% transferred to PICU









Before we MET



Now that we MET



• goal: assess a greater number of patients at an earlier stage of clinical 
deterioration, with the aim of preventing serious adverse events





The evidence for RRS / RRTs come from studies conducted in academic, 
tertiary care, paediatric hospitals with:

1. Large volumes of paediatric patients

2. The ability to urgently transfer the patient to a paediatric intensive 
care unit within the same facility

3. RRTs comprised of paediatric critical care-trained professionals





When you've MET a child



Case

2 month old presents in ED with 3 day history of tachypnea, 
increased secretions. Admitted to medical ward.

Interview/History

• Previously well

• Ex-33 weeker, spent several weeks in NICU

• No cough, mother reports "breathing funny, chest looks 
off"

• Decreased appetite, decreased voiding

• Siblings of daycare age, snotty



Case

You're called because the 
bedside nurse feels that "the 
child looks worse", more tired, 
not crying

• Vitals:

• HR: 170's

• RR: 80-110's

• BP: 74/55

• Temp: 38.7C

• SpO2: 94 on RA

• Respiratory Assessment

• Moderate inter/sub costal 
retractions

• Forced expiratory phase

• Nasal Flaring

• Grunting/Moaning

• O/A: B/S quiet + CBS T/O

• Labs

• Cap: 722/72/-1.3

• WBC: 16

• Lactate: 0.3



Does this child need escalation of care, or should we stay the course?

Is this child deteriorating?



Recognizing Risk

• A rapid response team is only effective when 
people know what warning signs to look for

• Risk mitigation

• Is it responsible to escalate care in this 
situation; is it irresponsible to wait it out

• Early Identification of Deterioration Risk

• Pediatric Assessment Triangle

• Early Warning Systems



Pediatric 
Assessment 

Triangle



Pediatric Assessment Triangle
Category Appearance WOB Circulation

Stable
☺ ☺ ☺

Respiratory 
Distress ☺  ☺

Respiratory 
Failure   ☺

Shock
☺/ ☺ 

CNS/Metabolic
 ☺ ☺

Cardiopulmonary 
Failure   



• Children deemed stable by initial PAT 
were nearly 10 times more likely to be 
stable on further assessment

• Readily and reliably identifies high 
acuity pediatric patients, and highly 
predictive of clinical status on further 
investigation



Early Warning Scores

Predictive tools which 
detect risk for clinical 

deterioration in patients

Prompt the necessary steps 
to intervene

Symptoms of clinical 
deterioration often present 
6-12 hours prior to arrest

Nearly 2/3 arrests 
considered preventable



Recognizing Deterioration



CHEWS 
Early Warning Score

Newly Implemented at 
IWK Health Center



Action to Take



So you've identified risk...
What next?



Risk Mitigation

How do we Assess and Optimize 
our A B C D's
•Airway
•Breathing
•Circulation
•Disability

Will discuss some of our common offenders





Airway/Breathing

• Stridor

• Obstruction – Partial vs. Full

Airway

• Rate

• WOB

• Flaring, 

• Subcostal/intercostal retraction,Indrawing

• Moaning, Grunting

Breathing

• Wheezes, crackles

• Expiratory, inspiratory, both

Breath Sounds



Airway/Breathing
Support

• Optimizing Management

• Repositioning

• Suctioning (nasal, mouth)

• Oxygen therapy

• Chest Physio

• Aerosols

• HFNC

• CPAP at bedside

• Intubation and Ventilation



Bronchiolitis

Lower respiratory tract 
infection during the first year 

of life

Leading reason for 
hospitalization for infants 
beyond neonatal period

Main Features:

Nasal Mucous

Persistent Cough

Tachypnea and/or Work of breathing

Wheeze and/or Crackles

Poor feeding

Typically reaches peak at day 
5-7



Management Keys

• Supportive Therapy

• Minimal handling; avoiding exhaustion

• Nasopharyngeal suctioning

• Fluid management; NG or IV (re: poor feeding)

• Oxygen

• Permissive Hypercapnia, hypoxemia

• High-Flow Nasal Cannula **

• Aerosolized Epinephrine, salbutamol, hypertonic saline: 
mixed results regarding LOS, clinical scores, oxygenation



To Avoid

• CPAP: some improvement in gases, no 
reduction in intubation rates

• Heliox: may reduce clinical scores 
within the first hour, no evidence 
reduces need for intubation or LOS

• Chest Physiotherapy: no benefit to LOS, 
oxygenation or clinical scoring, can 
increase agitation and distress



• Multicenter RCT

• Infants <12 mo. of age, bronchiolitis 
requiring oxygen therapy randomized to 
either HFNC or standard O2 therapy

• Findings with HFCN group:

• Decrease in escalation of 
care/treatment failure (P<0.001)

• No differences in LOS

• Of the standard-group that reached 
treatment failure, 61% responded 
to HFNC as a rescue therapy



• Open, phase 4, RCT

• Infants <24 mo. of age, moderate 
bronchiolitis randomized to either HFNC 
or standard O2 therapy

• Findings with HFCN group:

• Fewer treatment failure 
(p=0.0016), increased time to 
treatment failure

• No difference in time on oxygen

• 63% of standard with treatment 
failure were rescued by HFNC, 
avoided ICU



Asthma

Chronic inflammatory disorder of 
airways, airway hyperresponsiveness

Leading reason for hospitalization for 
children

Hallmarks:

Bronchospasm

Increased Mucous Production

Airway inflamation/edema



Asthma Exacerbation Classification
from CPS Position Statement (2012, reaffirmed 2017)

Clinical Feature Mild Moderate Severe Impending Resp 
Failure

Mental Status Normal ? Agitated Agitated Drowsy/Confused

Activity Normal Decreased, poor 
feeding

Decreased, stops 
feeding

Unable to eat

Speech Normal Phrases Words Unable to speak

WOB Min. Intercostal 
retractions

Intercostal and 
substernal 
retractions

Accessory muscles, 
nasal flaring, 
paradoxical added

Marked respiratory 
distress at rest

Auscultation Moderate wheeze Loud expiratory and 
inspiratory wheeze

Audible wheezes Silent chest

SpO2 on RA >94% 91-94% <90%



Asthma Exacerbation Management
from CPS Position Statement (2012, reaffirmed 2017)

Severity Drug and Route Risks

Mild Inhaled corticosteroids
Salbutamol MDI

Moderate Salbutamol intermittent nebs
Oral Corticosteroids (prednisone, 
dexamethasone)
Ipratropium Bromide MDI

Prolonged/frequent use can lead to 
adrenal suppression

Severe Continuous Salbutamol nebs
Ipratropium bromide nebs
IV corticosteroid (methylpred, 
hydrocortisone)
IV Magnesium Sulfate

Tachycardia, hypokalemia, hyperglycemia

Hypotension

Impending Respiratory 
Failure

IV Magnesium Sulfate
IV Salbutamol

Hypotension
Tachycardia, hypokalemia, hyperglycemia



Asthma Exacerbation and Intubation

Early identification and aggressive treatment of symptoms

Intubation and mechanical ventilation in asthma 
is linked with significant adverse effects; require 
significant ventilation pressures

Pneumothorax

Decreased venous return

CV collapse

Death

Attempt other means of respiratory support 
first

HFNC

NIV



Circulation

Heart Rate

• Children are HR dependent

• BP is last thing to go

• Act on tachycardia; do not wait for 
hypotension

Colour

• Pale, mottled, grey?

Capillary Refill

• 2s, 3-5s, >5s



Hemodynamic 
Support

• Balance oxygen supply and demand

• Hemodynamic instability is an indication for 
intubation



Sepsis



Disability

Baseline

Neuro
Agitation

Irritability

LOC

Sleepiness

Rousability

Feeding

Speech/Cry



Disability
Support

• Repositioning/Optimal Position

• Secretion Clearance

• Suctioning

• Chest Physio

• Cough Assist

• Possible chronic ventilation or oxygenation 
issues



Seizures 

Episodic high frequency 
discharge of impulses by 

synchronized group of neurons

Causes

Congenital abnormality, epilepsy, 
infection, electrolyte imbalance, 

hypoglycemia, fever, drug toxicity

Convulsive vs. Non-convulsive Status Epilepticus?

>5 mins, unlikely to spontenously 
resolve



Management

• Support Airway/Breathing as needed

• Attempt to bag through, intubation not always necessary

• Avoid Succinylcholine for intubation

• Meds

1. Lorazopam Q5mins until stops

2. Load with Phenytoin/Phenobarbital (10 mins)

3. Phenobarb (15-20 mins)

• Decrease phenytoin levels, reload phenytoin (20-30 mins)

4. Consider valproic acid, IV keppra (45 mins)

• Respiratory suppression with barbituates, get ready to bag!



Barriers & 
Learning Together…





• KK to send slides on team based HFSD



Case

You're called because the 
bedside nurse feels that "the 
child looks worse", more 
tired, not crying

• Vitals:

• HR: 170's

• RR: 80-110's

• BP: 74/55

• Temp: 38.7C

• SpO2: 94 on RA

• Respiratory Assessment

• Moderate inter/sub costal 
retractions

• Forced expiratory phase

• Nasal Flaring

• Grunting/Moaning

• O/A: B/S quiet + CBS T/O

• Labs

• Cap: 722/72/-1.3

• WBC: 16

• Lactate: 0.3HFNC



[hold for applause]
…
Questions


