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Background Information

• Minority of EMS calls involve pediatric 
patients

• Majority of pediatric EMS calls are 
lower acuity

• Large proportion of pediatric EMS 
calls involve respiratory 
complaints/issues 

• High stress

• High risk 



Age Range Chart



Vital Sign Chart

SBP Rule of Thumb:
0-28 days >60
1-12 mo >70
1-10 yrs = 70 + (Age x 2)
> 10 yrs = >90
Lower limit of DBP = 2/3 SBP



Equipment Size Chart



Equipment Size Chart



Always remember your 
Broselow Tape!



Pediatric Resources

• Mercyhealth EMS Lectures

• Mercyhealth Protocols (Online + Print)

• Textbooks

• Open Source Online Content

• Print Quick Reference Guidelines 
(Broselow Tape)

• Phone Apps (Pedi STAT)

• Call Medical Control

• Memory?



COVID-19

• Children of all ages can get COVID-19

• In the United States, children account for 
approximately 13-14% of laboratory-
confirmed cases reported to the CDC

• Highest prevalence 14-17 years of age

• Hospitalized less than adults

• Death is rare

• Fever, cough, or shortness of breath are the 
most common symptoms

• Genetic and medical co-morbidities 
predispose to severe disease



COVID-19



ABC’s

Is it an:

• Stable airway?

• Unstable maintainable airway?

• Unstable/unmaintainable way?

Manage with:

• Oxygen

• BVM, Non-visualized airway, intubate

• IV, IO



Assessment

• History

• What happened

• Onset of symptom

• Severity

• Home interventions

• Past medical history

• Medications

• Allergies

• Immunizations



Examine them!

• Alertness

• Respiratory effort

• Color

• Vital Signs 

• Look with shirt off

• Listen to their breathing 

• Auscultation with stethoscope







Physiology

• Age-related respiratory rates

• Variations in respiratory patterns, such as 
periodic breathing, which occurs commonly in 
the first six months of life

• Preferential nasal breathing in infants

• Infants and young children have small, 
relatively fixed, tidal volumes relative to body 
size (6 to 8 mL/kg), which can predispose to 
iatrogenic barotrauma from aggressive PPV

• Respiratory rate increases, instead of 
breathing depth



Physiology
• Intrinsic muscle tone is required to 

maintain lung volumes and prevent chest 
wall distortion

• Infants and young children are more likely 
to experience respiratory muscle fatigue, 
atelectasis, and respiratory failure

• Lower functional residual capacity in 
young children, which leads to little 
intrapulmonary oxygen stores, and a 
more precipitous decline in oxygen 
saturation during apneic periods

• Children have a heightened need for pre-
oxygenation 



Physiology
• Infants have a higher metabolic rate and 

consume oxygen at a rate twice that of adults

• Higher oxygen consumption results in a 
shorter safe apnea time

• Infants and younger children have a lower 
percentage of efficient, skeletal muscle fibers 
in their intercostal muscles which, when 
displayed as retractions, predisposes them to 
fatigue and respiratory failure

• A higher vagal tone predisposes infants and 
children to more profound bradycardia, 
especially when combined with hypoxia 



Neonatal Respiratory Emergencies

• Approximately 1% of births occur at home

• At-home deliveries potentially involve two 
patients 

• Home births are associated with increased risks 
of fetal and neonatal death

• Most neonatal resuscitations, including 
identification and management of neonatal 
respiratory emergencies, occur in the hospital 
setting

• Transition from intrauterine to extrauterine is 
complicated and should be covered 
independently



Neonatal Respiratory Emergencies

• Algorithm for neonatal resuscitation

• Lack of respiratory effort

• Blockage of the airways

• Transient tachypnea of the newborn (TTN)

• Respiratory distress syndrome (RDS)

• Persistent pulmonary hypertension (PPHN)

• Other etiologies



Neonatal Resuscitation Algorithm

• APGAR scores are not used to guide 
resuscitation

• Initial stabilization (provide warmth, 
clear airway if necessary, dry, and 
stimulate)

• Breathing (ventilation and oxygenate)

• Chest compressions

• Administration of epinephrine and/or 
volume expansion



Lack of Respiratory Effort

• Interferes with alveolar fluid clearance, lung 
inflation, and reduction of pulmonary 
vascular resistance

• Suggests that the infant is neurologically 
depressed (usually brain asphyxia) or has 
impaired muscular function

• Readily reversible problems include 
maternal exposure to opioids

• More severe and refractory problems include 
prolonged hypoxia or congenital 
neuromuscular disorders 



Blockage of the Airways

• Mechanical blockage prevents the 
infant from making adequate initial 
breaths

• Interferes with adequate fluid 
clearance, lung inflation, and the fall in 
pulmonary vascular resistance

• Causes of blockage include congenital 
airway malformation, the presence of 
meconium of mucus in the airway, and 
other developmental pathology 



Transient Tachypnea of the Newborn 
(TTN)

• Caused by failure of adequate lung 

fluid clearance at birth, resulting in 

excess lung fluid

• The liquid fills the airspaces and 

moves into the extra-alveolar 

interstitium, where it pools in 

perivascular tissues and interlobar 

fissures until it is cleared by lymphatic 

or vascular circulation



Transient Tachypnea of the Newborn 
(TTN)

• Usually occurs within two hours after 
delivery 

• Tachypnea is the most prominent 
feature

• Increased work of breathing manifested 
by nasal flaring, mild intercostal and 
subcostal retractions, and expiratory 
grunting may be present

• Corrected with supplemental oxygen, 
CPAP, or intubation 



Respiratory Distress Syndrome (RDS)

• Caused by deficiency of surfactant, the 

phospholipid mixture that reduces 

alveolar surface tension, which decreases 

the pressure needed to keep the alveoli 

inflated, and maintains alveolar stability

• Diffuse atelectasis leads to low 

compliance and low functional residual 

capacity 

• Hypoxemia results from right-to-left 

shunting 



Respiratory Distress Syndrome (RDS)

• Infants are nearly always preterm

• Respiratory distress and cyanosis occur 
at or soon after birth

• Typical signs include grunting, nasal 
flaring, and intercostal and subcostal 
retractions

• Antenatal glucocorticoid therapy, early 
intubation for surfactant therapy, and/or 
administration of CPAP or PEEP helps to 
provide adequate lung volume 



Persistent Pulmonary Hypertension (PPHN)

• Caused by the abnormal persistence 
of elevated pulmonary resistance that 
leads to right-to-left shunting of 
deoxygenated blood through the 
foramen oval and the ductus 
arteriosus, resulting in hypoxemia

• Caused by a combination of 
underdevelopment, maldevelopment, 
or maladaptation of the pulmonary 
vascular bed.   



Persistent Pulmonary Hypertension (PPHN)

• Usually occurs in term infants

• Characterized by tachypnea and 

cyanosis

• Differential pre- and postductal 

saturation is a common finding

• Corrected with supplemental oxygen, 

CPAP, or intubation



Other Etiologies

• Congenital heart disease

• Pneumonia

• Pneumothorax and other pulmonary 

air leak disorders

• Congenital diaphragmatic hernia

• Tracheoesophageal fistula

• Cystic adenomatous malformation

• Primary ciliary dyskinesia



Pediatric Respiratory Emergencies

• Allergic Reaction/Anaphylaxis

• Reactive Airway Disease/Asthma

• Infectious Etiology

• Foreign body



Treatment – Airway Support 

• Positioning 

• Suctioning 

• Oxygen 

• Non-visualized airway 

• Intubation



Allergic Reaction/Anaphylaxis



Allergic Reaction/Anaphylaxis



Allergic Reaction/Anaphylaxis



It is important to reassess often:

Evaluate ABC’s again

• Is there improvement?

• Possibly another cause?

• Repeat interventions?



Case review #1 

3 year old with respiratory distress for 2 days with noisy

breathing and retractions

• History of wheezing

• Not diagnosed with asthma

• Exposed to cigarette smoke recently

• Prescribed MDI Albuterol given by parents without effect

Your assessment reveals:

• Alert in moderate distress

• Pulse 142, Respirations 38, Pulse Ox at 93%

• Minimal retractions

• Decreased breath sounds with moderate wheezing



Case review #1 Discussion 

1. Sick or not sick?

2. ABC’s 

3. Clinical assessment

4. Diagnosis?

5. Interventions

6. Reassessment



Reactive Airway Disease/Asthma

Symptoms:

• Cough

• Wheeze

• Seasonal influence

• Patterns

-Intermittent

-Chronic

-Morning “dipping”



Reactive Airway Disease/Asthma

Precipitating factors

• Respiratory tract infections

• Exercise

• Weather

• Tobacco smoke

• Allergens

• Irritant exposures

• Stress



Reactive Airway Disease/Asthma



Reactive Airway Disease/Asthma



Reactive Airway Disease/Asthma

Mild Exacerbation

• Normal alertness, slight tachypnea, expiratory 
wheezing only, a mildly prolonged expiratory 
phase, minimal accessory muscle use, and an 
oxygen saturation of >95%

Moderate Exacerbation

• Normal alertness, tachypnea, wheezing 
throughout expiration with or without 
inspiratory wheezing, more prolonged 
expiratory phase, significant use of accessory 
muscles, and an oxygen saturation that is 
typically 92-95%



Reactive Airway Disease/Asthma

Severe Exacerbation

• Inability to repeat a short phrase, extreme 

tachypnea, inspiratory and expiratory 

wheezing, significantly prolonged expiratory 

phase, very poor aeration, significant use of 

accessory muscles, and an oxygen saturation 

that is typically below 92%

Signs of Impending Respiratory Failure

• Cyanosis, inability to maintain his/her 

respiratory effort, depressed mental status, 

SpO2 <90, and respiratory acidosis.



Reactive Airway Disease/Asthma



Case review #2

3 YO with respiratory distress for 2 days with noisy 
breathing and retractions

• History of wheezing

• Not diagnosed with asthma

• Exposed to smoke recently

• Prescribed MDI Albuterol given by parents without effect

Your assessment reveals:

• Patient appears sleepy with severe respiratory distress

• Pulse 164, Respirations 24, Pulse ox at 91%

• Moderate retractions

• Breath sounds reveal minimal air on inspiration and no wheezing



Case review #2 Discussion

1. Sick or not sick?

2. ABC’s 

3. Clinical assessment

4. Diagnosis?

5. Interventions

6. Reassessment



Infectious Etiology

• Bronchiolitis

• Croup

• Pneumonia



Case review #3
9 month old with nasal congestion and cough for 3 days, now 

with worsening respiratory distress, and low fluid intake. 

History

• Patient’s sister was ill last week with upper respiratory symptoms 

• Patient was born 5 weeks premature

Assessment

• Alert, feels warm to the touch 

• Decreased urine output according to mom 

• Irritable 

• Appears to be in moderate respiratory distress 

Pulse 170, Respirations 60, Pulse ox at 92%

• Dry mucus membrane 

• Severe nasal congestion and coughing 

• Moderate retraction 

• Auscultation reveals rhonchi and moderate air movement on inspiration 



Case review #3 discussion

1. Sick or not sick?

2. ABC’s 

3. Clinical assessment

4. Diagnosis? 

5. Interventions

6. Reassessment



Bronchiolitis

• Lower respiratory tract infection that 
primarily affects the small airways 
(bronchioles)

• Most commonly affects children <2

• Most commonly is caused by a virus

• Fever, cough, and respiratory distress 
(increased respiratory rate, retractions, 
wheezing, crackles)

• Usually preceded by 1-3 days of upper 
respiratory symptoms (nasal congestion)



Bronchiolitis

• Bronchodilators - Not Recommended, 
unless severe

• Nebulized hypertonic saline - Not 
Recommended

• Glucocorticoids - Not Recommended

• Nasal suctioning

• Supplemental oxygen to keep SpO2 
>90-92%

• +/- Fluids depending on patient status





Chest X-ray showing bronchiolitis 



Case review #4

2.5 year old with 2 days of URI now with fever, barky 
cough and respiratory distress

History:

• Woke up with stridor and barky cough 

• Fever for 2 days 

• Vomited with coughing 

Assessment:

Alert irritable and in moderate distress • 

Pulse 180, Respirations 60, Pulse ox at 96% 

Auscultation reveals inspiratory stridor 

Severe retractions

Occasional barky cough 

Air entry adequate



Case review #4 discussion

1. Sick or not sick?

2. ABC’s 

3. Clinical assessment

4. Diagnosis? 

5. Interventions

6. Reassessment



Croup

• Most commonly occurs in children 6 months to 3 
years of age

• Most cases occur in fall or early winter

• Most commonly a viral etiology

• Begins with nasal discharge, congestion, and cold 
symptoms, then progresses to fever, hoarseness, 
barking cough, and stridor

• Maybe mild tachypnea and prolonged inspiratory 
phase

• Difficulty swallowing, drooling, and throat pain may 
be an indication that something more concerning is 
going on







Croup treatment 

• Rapid assessment is necessary to identify children 
with severe respiratory distress and/or impending 
respiratory failure

• Children who exhibit severe respiratory distress 
require immediate pharmacologic treatment with 
nebulized epinephrine, corticosteroids, and 
respiratory support

• The child’s hydration status should also be 
assessed and treatment 

• +/- Humidified air

• Supplemental oxygen to maintain the SpO2 
>/=92% 



Case review #5

5 year old presenting with SOB and a fever

History:

• Chest pain, fever for the past 2 days and today started with 

difficulty breathing and shortness of breath

• Goes to school and daycare

Assessment:

• Appears sluggish and sleepy

• Dry mucous membranes 

• Warm to the touch

• Pulse 130, Respirations 50, Pulse ox 91%



Case review #5 discussion:

1. Sick or not sick?

2. ABC’s 

3. Clinical assessment

4. Diagnosis? 

5. Interventions

6. Reassessment



Pneumonia

• The presenting signs and symptoms are 

non-specific; no single symptom or sign is 

pathognomonic for pneumonia in children

• Neonate and young infants may present with 

difficulty feeding, restlessness, or fusiness

• Neonates, young infants, and young children 

may present only with fever and leukocytosis

• Older children and adolescents may 

complaint of pleuritic chest pain



Pneumonia





Case review #6

18 month old with sudden onset of respiratory 
distress with stridor

History:

• Otherwise healthy toddler  

• Mom heard gagging and choking from playroom 

• Turned blue when mom found him

• Moderate respiratory distress

Assessment:

• Alert 

• Audible stridor 

• Pulse 192 Respirations 28 Pulse ox at 88% 

• Severe retraction with minimal air entry



Case review #6 discussion:

1. Sick or not sick?

2. ABC’s 

3. Clinical assessment

4. Diagnosis? 

5. Interventions

6. Reassessment



Foreign Body Ingestion

• Foreign body aspiration is a common cause of 

mortality and morbidity in children, especially in those 

younger than 2 years of age

• Most aspirated foreign bodies make it into the bronchi

• Presentation depends on degree of airway blockage 

and the location of the object, as well as the age of 

the child, type of object aspirated, and elapsed time 

since the event

• A witnessed episode of choking, defined as the 

sudden onset of cough and/or dyspnea and/or 

cyanosis in a previously healthy child, has a 

sensitivity of 76 to 92 percent for the diagnosis



Foreign Body Ingestion

Location of the foreign body

• Laryngotracheal: Life-threatening; acute 

respiratory distress, stridor, wheezing, 

salivation, dyspnea, and voice changes

• Large bronchi: Coughing and wheezing are 

the most common symptoms, but respiratory 

distress, shortness of breath hemoptysis, 

dyspnea, choking, decreased breath sounds, 

fever, and cyanosis may also occur 

• Lower airways: May have no symptoms after 

the initial choking episode



Treatment of foreign body ingestion

• Supportive care 

• If not moving any air, back blows / chest or 

abdominal thrusts 

• Remove foreign body, if visible 

• Transport as soon as possible 



RSA Review



RSA Review



RSA Review



Pediatric Airway Positioning



Needle Cricothyroidotomy



THANK YOU!

Contact information: msheley@mhemail.org


