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Objectives

• Review key elements of recognizing seizures
• View some examples of seizure types

• Review treatment in 4 seizure scenarios
• Review seizure triggers
• Review a few seizure types that are more common in kids
• Review differential diagnosis for seizures in pediatric patients



Sidhu, Pediatrics in Review, 2013

Seizures

• Clinical manifestations of excessive 
synchronous electrical activity of neurons

• Range from benign to life-threatening
• Some resolve rapidly
• Others progress to status epilepticus



Seizures

• Most pediatric seizures mimic stereotypical 
seizures

• Most children are postictal after a seizure
• Not all pediatric seizures are easy to 

recognize

Sidhu, Pediatrics in Review, 2013



Is this a seizure?

photo from Shutterstock.com



What elements are highly suggestive of true 
seizures?

• Lateralized tongue biting 
• Flickering eyelids, deviation of gaze
• Lip smacking 
• Facial twitching
• Repetitive reaching or freezing of arm/leg
• Incontinence
• Increased heart rate and blood pressure, desaturations during event

Kimia et al, Pediatrics, 2010



Still not sure?

True seizures cannot be stopped with passive restraint



This doesn’t look like 
the seizures I’ve seen in 

adults…
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Baby Bonus: Neonatal Seizures

• Subtlety is the RULE
• Most frequent characters:
• Lip smacking
• Eye deviation
• Apnea
• “Jitteriness” 



https://youtu.be/cbmWU49Sq7g

https://youtu.be/cbmWU49Sq7g


Infantile Spasms

• Usually in infants 3-9 months of age
• Spasm-like seizures that involve flexion, extension, or mixed flexion-

extension of arms, legs, trunk
• Spasms occur in clusters

• Among the most severe developmental epilepsies… poor neurologic 
outcome



Infantile Spasms

https://www.clinicalneurologyvideos.com/classification-of-seizures-videos

https://youtu.be/aVoJtslvqOU

https://youtu.be/aVoJtslvqOU


Absence seizures

• Sudden pause in activity with staring that resembles daydreaming or 
vacant stare
• Occasionally other activity like automatisms, brief clonic movements of 

arms/eyelids, loss of postural tone
• Child does not respond to verbal or tactile stimulation

• Last 10—15 seconds
• Resume full activity after seizure*
• *Occasionally briefly confused



Absence Seizure

https://www.clinicalneurologyvideos.com/classification-of-seizures-videos

https://youtu.be/hgBJctsTPkI

https://youtu.be/hgBJctsTPkI


Tonic and Atonic

• Tonic
• Tonic spasms of face or chest and trunk

• Atonic (drop attacks)
• Sudden loss of postural tone, occasionally preceded by one or more clonic

jerks
• Last a few seconds
• Little or no postictal period



Atonic Seizure

https://www.clinicalneurologyvideos.com/classification-of-seizures-videos

https://youtu.be/WPiRQSU68rU

https://youtu.be/WPiRQSU68rU


Call from dispatch: Case #1

• 2-year-old, previously healthy 
• Unusually quiet, then found on floor in playroom, 

stiff-appearing
• Breathing at the time of call

• Upon arrival, seizure has stopped, child is sleepy



What do we do?
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Prehospital 
Management





Silverman, Western Journal of Emergency Medicine, 2017

ABCs

• Airway
• Transient hypoventilation after seizure; usually 

resolves if airway patent
• Place in position of comfort to promote patent 

airway

• Breathing
• Pulse oximetry and ETCO2
• NC or face mask
• Provide jaw thrust or BMV if needed

• Circulation



Call from dispatch: Case #1

• 2-year-old, previously healthy 
• Unusually quiet, then found on floor in playroom, 

stiff-appearing
• Breathing at the time of call

• Upon arrival, seizure has stopped, child is sleepy







Silverman, Western Journal of Emergency Medicine, 2017

Hypoglycemia

• Check blood glucose 
• Correct if less than 60 mg/dL 
• D10, 5 mL/kg [max: 150 mL per dose of 10% dextrose 

(D10)])

• Hypoglycemia only present in 1.2% of 
seizures
• If patient is seizing, consider testing glucose 

after giving benzo



Hypoglycemia 
in child on 
ketogenic diet

• If patient is on ketogenic diet, 
correct blood glucose only if less 
than 40 mg/dL 

• Correct with 2.5 mL/kg D10

Correct at lower number with lower 
volume of D10



Does my child have to 
go to the ED?



New Onset Seizures

• Patients with first time seizures 
must be transported or refusal must 
be reviewed by a doc

• There are multiple life-threatening 
conditions that may be present

Silverman, Western Journal of Emergency Medicine, 2017



Will this harm my 
child’s brain?



Most one-time seizures under 
5 minutes without 

hemodynamic changes are 
not thought to cause harm
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Call from dispatch!

• 8-year-old previously healthy child
• Called for ”child not acting right”

• Patient having seizure upon EMS arrival

Call from dispatch: Case #2



Prehospital Management





IV versus Non-IV Treatment
IV Delivery

•Shorter drug onset of 
action from drug 
delivery

Non-IV Treatment
•Shorter drug onset of 
action from decision to 
administer

• Similar adverse event profiles
• Similar recurrence rates



Baby bonus

• Phenobarbital is preferred under 1 month; often used under 3 
months 
• Benzo is JUST FINE if that’s what you have



Call from dispatch: Case #3

• 8-year-old with history of epilepsy
• Seizure started 5 minutes ago, parents giving IN 

versed

• Patient still seizing upon EMS arrival



What do we do?

photo from Shutterstock.com



What if seizure doesn’t stop

• Can re-dose in 5 min if seizure has not stopped



Status epilepticus

• Repeated seizures without a return to consciousness lasting longer 
than 30 minutes
• Generalized convulsive status epilepticus
• Nonconvulsive status epilepticus

Sidhu, Pediatrics in Review, 2013
Santillanes et al, EB Medicine, 2015



Status 
epilepticus

• Benzodiazepine receptors internalize during 
prolonged seizures

• Longer time to benzodiazepine and non-
benzodiazepine meds = longer duration of status 
epilepticus



Will this harm my 
child’s brain?



Status Epilepticus

• Convulsive status epilepticus is associated with brain damage and 
death

• Repeated epileptic activity can cause permanent neurologic or 
intellectual deficits

• Damage due to:
• Hyperpyrexia
• Failure of cerebrovascular autoregulation
• Acidosis
• Hypoxia à hypotension à hypoperfusion of brain à circulatory 

collapse



After the benzos…

• Careful adherence to resuscitation and PALS protocols
• Continuous pulse oximetry and capnography if available
• Cardiac monitoring and frequent blood pressure monitoring, give oxygen if 

needed

• Frequent reassessment for hypopnea or apnea
• Consider intubation if patient has signs of respiratory compromise:
• Hypopnea/apnea
• Irregular respiratory effort
• Poor secretion management
• Compromised cough or gag reflexes



Remember the Basics
• Check that mask size
• Check patient 

positioning
• Achieve a tight seal
• Classic C-E



Remember How to Troubleshoot

• Naked is better: visualize chest rise
• Check Mask size and inflation
• Reposition
• Suction
• OPA/NPA if not already placed
• Change Provider roles
• Switch to 2-person technique (Assistance)



Don’t be This Guy. . . Creating an UAO

Late recognition of airway 
obstruction is most common pitfall



Maintain Patent Airway

• Lift the mask to the 
face

• Modify the C-E to a 
“V clamp”



Why did this kid seize?
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Seizure

Provoked Unprovoked



Possible Provoking Factors

• Fever/illness
• Traumatic brain injury (TBI) and/or hemorrhage
• Central nervous system (CNS) infection
• Tumor
• Ingestion/Intoxication
• Electrolyte imbalance



Febrile seizures
• Most common type of seizure in pediatrics
• Age 6 months to 5 years
• Incidence is 3-8% in children < 5 years old

• Tend to occur early in illness (within 24 hours of fever onset)
• Can have fever any time in 24-hour period around seizure and still be febrile 

seizure

• Two types: simple and complex

Sidhu, Pediatrics in Review, 2013



Simple vs complex febrile seizure

APA Guidelines, Pediatrics, 2011



Will this harm my 
child’s brain?



There is no evidence that 
febrile seizures cause brain 

damage

photo from Shutterstock.com

• Even prolonged febrile seizures probably don’t cause damage



Will this happen again?



Febrile Seizure

• Risk of recurrence is 60% after initial febrile seizure
• Risk factors:

• Younger age at onset 
• Febrile seizure with low temp
• FH febrile seizures in first degree relative

• 2-7% of kids with febrile seizures have a risk of developing epilepsy
• Risk factors:

• FH epilepsy
• Complex febrile seizure
• Neurodevelopmental delays

Sidhu, Pediatrics in Review, 2013



Possible Provoking Factors

• Fever/illness
• Traumatic brain injury (TBI) and/or hemorrhage
• Central nervous system (CNS) infection
• Tumor
• Ingestion/Intoxication
• Electrolyte imbalance



Finding Intracranial Pathology

• Likely need emergent non-contrast head CT or rapid MRI brain 
protocol

• Infants
• Head trauma or significant fall
• Focal seizure
• Focal neurologic deficits
• Signs of increased intracranial pressure
• Poor return to baseline after cessation of seizure activity



Possible Provoking Factors

• Fever/illness
• Traumatic brain injury (TBI) and/or hemorrhage
• Central nervous system (CNS) infection
• Tumor
• Ingestion/Intoxication
• Electrolyte imbalance



Unprovoked seizures

• Diagnosis of epilepsy is made after two unprovoked seizures or one 
unprovoked with an abnormal EEG

Berg et. al, EB Medicine, 2009
Wilfong A et al, “Management of Convulsive Status Epilepticus in Children,” UpToDate, 2018



Are you sure that’s 
a seizure..?
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Differential Diagnosis For Seizure

• Consider differential diagnoses: 
• Breath holding
• Stereotypies/tics
• Vasovagal/syncope/vertigo
• Reflux
• Non epileptic seizure



Breath-holding spells

• 6 months through 6 years of age
• Most common from 1 to 3 years of age

• Clear preceding event
• Rapid Recovery is important historical feature

Kimia et al, Pediatrics, 2010



Breath 
Holding 
Spell

https://www.youtube.com/watch?v=j52KDOQDgnI

https://www.youtube.com/watch?v=j52KDOQDgnI


Syncope

• Not unusual to have a few seconds of stiffening or jerking with a loss 
of consciousness

• Helpful history includes:
• Preceding triggers such as standing up quickly
• Review of systems with pre-syncopal or other cardiac symptoms 

• Quick return to alertness is less likely to be seizure



GERD

• Age of patient is typically in the first years of life
• Timing with feeding and other reflux symptoms like spitting up are more 

suggestive of symptomatic reflux



Psychogenic Nonepileptic Seizures
• Usually preceded by inciting emotional event 
• More common in adolescents

• Classic physical exam findings: 
• Eyes forced shut/eyes closed during the ictus
• If eyes opened, appear normal/not deviated
• Side-to-side head, leg, arm movements
• Flailing rather than rhythmic movement
• Pelvic thrusting
• Activity reduced with distraction techniques

Kimia et al, Pediatrics, 2010

Not EMS’s 
job to 

differentiate!



Nonepileptic 
Seizure

https://www.youtube.com/watch?v=GVIrGYSYiZk

https://www.youtube.com/watch?v=GVIrGYSYiZk


What do we tell the 
receiving doc?
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Most critical history

• What doing at onset of event; preceding symptoms
• Detail about event from all observers
• LENGTH of episode
• Eye and head version
• Facial movements/automatisms such as lip smacking
• Incontinence
• Limb stiff/jerking

• Postictal phase
• Sleepiness, confusion, weakness, aggression

• Videos are helpful: Have the parent take one!!!

Sidhu, Pediatrics in Review, 2013



If a child has epilepsy

• Last seizure prior to today
• How often they have seizures at baseline
• What seizures have looked like in the past
• What medications they are on
• Provoking factors?



ED Workup for New Onset Seizures: 
What we do once you drop them off
• Usually just observation
• Especially simple febrile seizures

• EEG
• Helpful mainly in status epilepticus

• Head imaging if focal or concern for intracranial pathology
• LP if concern for meningitis/encephalitis 
• Metabolic workup
• Tox workup



Summary

• Kids can have weird-looking seizures
• Kids do things that are weird-looking, but aren’t seizures
• Most seizures have a postictal period
• Err on the side of giving benzos because those receptors disappear 

and it’s  hard to harm a child with a one-time dose of a benzo
• Seizure details (and videos!) can help doctors make the final diagnosis



Pediatric 
Anaphylaxis
Jessica Graham, M.D.
3rd Year PEM Fellow
Children’s Hospital Colorado



Objectives

• Review definition of, causes of, and red flags in anaphylaxis 
• Review multiple cases of pediatric allergic reactions and treatment
• Review supportive care in anaphylaxis
• Review differential for anaphylaxis in pediatric patients



Epidemiology of allergies in pediatrics

• 8% of children have food allergy and 3% have severe allergies
• The incidence of food-induced allergic appears to be increasing

Carrillo et al, Prehospital Emergency Care, 2016



Definition of anaphylaxis
Must meet #1, #2, or #3 below: 

1. Acute onset skin and/or mucosal involvement AND at least one of 
the following: 

• Respiratory compromise
• Reduced blood pressure
• Symptoms of end-organ dysfunction 

2. Two or more of the following that occur rapidly: 
• Involvement of the skin/mucosal tissue 
• Respiratory compromise
• Reduced blood pressure, or associated symptoms
• And/or persistent gastrointestinal symptoms 

3. Hypotension after exposure to known allergen

Campbell RL et al, J Allergy Clin Immunol, 2012
Scott et al, Pediatrics, 2017



What causes anaphylaxis?

• Most anaphylactic reactions result from sudden release of multiple 
mediators
• Histamine
• Leukotriene
• Cytokines

• Cause:
• Vasodilation
• Vascular permeability
• Smooth muscle spasms

Simons et al,  J Allergy Clin Immunol, 2010



Most common triggers

• Food
• peanut, tree nuts, milk, eggs, 

crustacean shellfish, and finned fish

• Drug/biologics
• Insect stings
• Exercise induced 
• Other allergens
• Idiopathic

Lieberman et al, Ann Allergy Asthma Immunol, 2015
Golden, Novartis Foundation, 2004

Scott et al, Pediatrics, 2017



Anaphylaxis red flags

• History biphasic or delayed reaction
• Received more than one dose epinephrine with current episode
• Delayed epinephrine administration
• 30 or more minutes after onset of symptoms

• Adolescence 
• Facial or airway swelling with current episode
• Difficult airway
• Significant co-morbidities, including current asthma exacerbation



Case #1
• 3-year-old male with history of peanut 

allergy
• Developed facial swelling and vomiting 10 

minutes after eating a granola bar at daycare
• T 36.5, HR 130, RR 22, BP 94/68
• Upon arrival, notable facial swelling, you find 

scattered hives on his back, 3rd episode of 
emesis; endorsing abdominal pain
• Does he meet criteria for anaphylaxis?
• How are you going to treat? Photo source: https://www.allergywise.org.uk/lesson/skin-reactions-a-number-of-

skin-reactions-are-commonly-associated-with-anaphylaxis-urticaria-is-the-intensely-
itchy-skin-reaction-which-often-occurs-in-an-allergic-reaction-angioedema-is/facial-

swelling/



Definition of anaphylaxis
Must meet #1, #2, or #3 below: 

1. Acute onset skin and/or mucosal involvement AND at least one of 
the following: 

• Respiratory compromise
• Reduced blood pressure
• Symptoms of end-organ dysfunction 

2. Two or more of the following that occur rapidly: 
• Involvement of the skin/mucosal tissue 
• Respiratory compromise
• Reduced blood pressure, or associated symptoms
• And/or persistent gastrointestinal symptoms 

3. Hypotension after exposure to known allergen

Campbell RL et al, J Allergy Clin Immunol, 2012
Scott et al, Pediatrics, 2017



CHCO Anaphylaxis Clinical Care Guideline



How epinephrine works

• Through vasoconstrictor effects, prevents or decreases upper airway 
mucosal edema (laryngeal edema), hypotension, and shock
• Important bronchodilator effects 
• Cardiac inotropic and chronotropic effects

Scott et al, Pediatrics, 2017



Case #2

• 6-year-old female with history of asthma
• Hives and scratchy throat after being stung 

by bee at park
• T36.5, HR 100, RR 18, BP 100/78
• On exam, she is actively scratching hives; no 

facial swelling; no stridor, lungs CTAB
• Does she meet criteria for anaphylaxis? 
• Treatment?

Photo source: https://allergygroupnj.com/what-we-
treat/hives-urticaria/



Definition of anaphylaxis
Must meet #1, #2, or #3 below: 

1. Acute onset skin and/or mucosal involvement AND at least one of 
the following: 

• Respiratory compromise
• Reduced blood pressure
• Symptoms of end-organ dysfunction 

2. Two or more of the following that occur rapidly: 
• Involvement of the skin/mucosal tissue 
• Respiratory compromise
• Reduced blood pressure, or associated symptoms
• And/or persistent gastrointestinal symptoms 

3. Hypotension after exposure to known allergen

Campbell RL et al, J Allergy Clin Immunol, 2012
Scott et al, Pediatrics, 2017



CHCO Anaphylaxis Clinical Care Guideline



Does the patient really need epinephrine?

• The primary treatment for anaphylaxis is the IM administration of 
epinephrine in a timely fashion
• Delays in administration have been associated with fatalities

• Early administration of the drug improves overall mortality

Lieberman et al, Ann Allergy Asthma Immunol, 2015
Carrillo et al, Prehospital Emergency Care, 2016



Case #3
• 8-year-old female with history of TOF, s/p surgical 

repair
• MOC states she has a history of vtach and needed to 

be cardioverted 6 months ago
• Took first dose of amoxicillin for strep throat, 

immediately developed lip/tongue swelling and is 
complaining of SOB

• T37, HR 120, RR 28, BP 114/72
• On exam, angioedema; no stridor, + hoarseness, 

diffuse wheezing  
• Does she meet criteria for anaphylaxis?
• What is the treatment?

Photo source: http://www.e-ijd.org/article.asp?issn=0019-
5154;year=2017;volume=62;issue=5;spage=539;epage=540;aulast=B

alai



Definition of anaphylaxis
Must meet #1, #2, or #3 below: 

1. Acute onset skin and/or mucosal involvement AND at least one of 
the following: 

• Respiratory compromise
• Reduced blood pressure
• Symptoms of end-organ dysfunction 

2. Two or more of the following that occur rapidly:
• Involvement of the skin/mucosal tissue 
• Respiratory compromise
• Reduced blood pressure, or associated symptoms
• And/or persistent gastrointestinal symptoms 

3. Hypotension after exposure to known allergen

Campbell RL et al, J Allergy Clin Immunol, 2012
Scott et al, Pediatrics, 2017



CHCO Anaphylaxis Clinical Care Guideline



What about contraindications?

• There is no absolute contraindication to administration of epinephrine 
for anaphylaxis*

*In the cardiac population, risk-to-benefit ratio needs to be assessed with care, but usually favors the administration 
of epinephrine

Lieberman et al, Ann Allergy Asthma Immunol, 2015



Safety of epinephrine

• Pharmacologic effects of epinephrine:
• Transient pallor
• Tremor
• Anxiety
• Palpitations

• The Food and Drug Administration reported that adverse events from 
epinephrine are infrequent
• Few pediatric cases in literature with adverse events
• e.g. 12 and 5-year-old children who received 10X dose

Scott et al, Pediatrics, 2017



Case #4
• 10-year-old male with history of anaphylaxis to pecans and 

multiple known food allergies and
• Vomiting, diarrhea, and shortness of breath 15 minutes after 

eating cake at a party

• Mom gave epi pen 5 minutes prior to EMS arrival
• Vomited 2 minutes after your arrival, still with abdominal 

cramping
• T36.2, HR 150, RR 22, BP 98/67

• Pale, no facial swelling, lungs clear, diffuse abdominal 
tenderness

• Does he meet criteria for anaphylaxis?

• Treatment?
• Any thing else important to ask?

photo source: 
https://parenting.firstcry.com/articles/vomiting-in-

kids/



Definition of anaphylaxis
Must meet #1, #2, or #3 below: 

1. Acute onset skin and/or mucosal involvement AND at least one of 
the following: 

• Respiratory compromise
• Reduced blood pressure
• Symptoms of end-organ dysfunction 

2. Two or more of the following that occur rapidly: 
• Involvement of the skin/mucosal tissue 
• Respiratory compromise
• Reduced blood pressure, or associated symptoms
• And/or persistent gastrointestinal symptoms 

3. Hypotension after exposure to known allergen

Campbell RL et al, J Allergy Clin Immunol, 2012
Scott et al, Pediatrics, 2017



CHCO Anaphylaxis Clinical Care Guideline



Epinephrine dosing

• If using Epinephrine Auto Injector (EAI):
• 7.5-15kg=0.1mg
• 15.1-30kg=0.15mg
• >30kg=0.3mg
• Patients less than in the 7.5kg range should have their patient specific dose 

drawn up from a vial if possible.



Anaphylaxis beasts

• Severe/Protracted Anaphylaxis: Severe anaphylactic reaction that 
may last between 24-36 hours despite aggressive treatment

• Bi-Phasic Reaction: Late-phase reaction that can occur 1-72 hours 
after remission of initial attack 
• Recurrence of symptoms after resolution 
• Reported in 1-23% of patients

Scott et al, Pediatrics, 2017
Lieberman et al, Ann Allergy Asthma Immunol, 2015



How frequently do patients receive  IM 
epinephrine in the field?

• In pediatric patients who met criteria for anaphylaxis and the use of 
epinephrine, only 54% of 98 patients received epinephrine 
• The overwhelming majority of those patients received it prior to EMS arrival

• Out of 471 patients with anaphylaxis, a total of 153 patients received 
epinephrine (32.4%, 95% CI 28.3–36.9%)
• Age < 10 was associated with increased odds of not receiving epinephrine 

appropriately (OR 2.90, 95% CI 1.85–4.54)

Carrillo et al, Prehospital Emergency Care, 2016
Cristiano et al, Prehospital Emergency Care, 2018



Back to Case #2

• 6-year-old female with history of asthma
• Hives and scratchy throat after being stung 

by bee at park
• On exam, she is actively scratching hives; no 

facial swelling; no stridor, lungs CTAB
• Your partner convinced you she’d be fine 

without epinephrine

Photo source: https://allergygroupnj.com/what-we-
treat/hives-urticaria/



Back to Case #2

• Developed wheezing, poor air movement, 
hypotension en route
• Lost pulses upon arrival in ED
• You have no IV access
• Upon arrival to ED, RNs have difficulty 

obtaining airway in trauma bay despite 3 
attempts

Photo source: https://allergygroupnj.com/what-we-
treat/hives-urticaria/



Delayed epinephrine

• Associated with an increased risk of hospitalization and poor 
outcomes, including:
• Hypoxic-ischemic encephalopathy
• Death

• On the contrary, prompt prehospital epinephrine injection is 
associated with a lower risk of hospitalization and fatality

Scott et al, Pediatrics, 2017



What are your experiences?



Now what..?



CHCO Anaphylaxis Clinical Care Guideline



ABCs of 
Anaphylaxis



Back to Case #3

• Stridulous, unable to lie down 
• Next step?

Photo source: http://www.e-ijd.org/article.asp?issn=0019-
5154;year=2017;volume=62;issue=5;spage=539;epage=540;aulast=B

alai



Signs of upper airway obstruction
• Clinically visible swelling of the tongue or uvula
• Dysphonia 
• Inspiratory stridor
• Difficulty managing secretions

Ring et al, Allergo J Int, 2014



Airway

• Positioning
• If significant respiratory distress, sit in position of comfort



Upper airway obstruction

Racemic epi Pressure at 
angle of jaw LMA Intubation Cricothyrotomy



Cricothyrotomy is LAST RESORT
• Cannot intubate, cannot ventilate, and other emergency airway options are 

not working
Cricoid cartilage in children is: 
• Smaller
• More anterior
• Funnel shaped
• Difficult to stabilize

• Children younger than 10-12 years old should not have an open surgical 
cricothyrotomy
• Greater risk of injuring surrounding structures due to anatomical differences

• Instead, perform a percutaneous needle cricothyrotomy
Roberts and Hedges’ Clinical Procedures in Emergency Medicine, 6th ed, 2013

https://wikem.org/wiki/Needle_cricothyrotomy



Signs of lower airway issues
• Hypoxia
• Wheezing
• Decreased air movement

Ring et al, Allergo J Int, 2014



Breathing

• Hypoxemia and/or lower airway concerns
• Provide oxygen as needed for hypoxemia
• Provide short-acting beta-agonist for evidence of lower airway obstruction 

(wheezing, increased work of breathing, prolonged expiration, etc.)



Back to Case #4

• Vomiting stopped, still pale, hypotensive 
despite 3 IM doses of epinephrine
• Treatment?

photo source: 
https://parenting.firstcry.com/articles/vomiting-in-

kids/



Definition of anaphylaxis
Must meet #1, #2, or #3 below: 

1. Acute onset skin and/or mucosal involvement AND at least one of 
the following: 

• Respiratory compromise
• Reduced blood pressure
• Symptoms of end-organ dysfunction 

2. Two or more of the following that occur rapidly: 
• Involvement of the skin/mucosal tissue 
• Respiratory compromise
• Reduced blood pressure, or associated symptoms
• And/or persistent gastrointestinal symptoms 

3. Hypotension after exposure to known allergen

Campbell RL et al, J Allergy Clin Immunol, 2012
Scott et al, Pediatrics, 2017



Signs of cardiovascular issues
• Anaphylactic SHOCK
• Hypotension
• Changes in mentation

Ring et al, Allergo J Int, 2014



Cardiovascular

• Intravenous (IV) fluids– push/pull up to 40 mL/kg of normal saline or 
LR
• If no response after 3 doses of epinephrine IM or impending 

cardiovascular collapse, start epinephrine drip. 
• Start at 0.1-1mcg/kg/min and titrate



CHCO Anaphylaxis Clinical Care Guideline



Adjuncts

• Albuterol
• Racemic epinephrine
• Zofran: For concern for aspiration only
• Dose: 0.1mg/kg max of 4mg
• Route: IV/PO
• Frequency: once



What was not on that list?



Adjuncts/Second line therapy

• Glucocorticoid steroids and H2 antagonists do not have a proven 
benefit in anaphylaxis 

• Consider diphenhydramine for itching
• Consider steroids as a second line therapy 

• Asthma
• Severe anaphylaxis
• Biphasic reaction
• Other airway concerns



Beta Bonus

• Glucagon: If patient is not responding to epinephrine and the patient 
is on beta-blockers

Lieberman et al, Ann Allergy Asthma Immunol, 2015



Epi given at home, asymptomatic. 
Do they need to come to the ED?
• All patients require a period of observation after receipt of epinephrine



When does a kid need an IV?

• Hypotension
• Wheezing, stridor, respiratory distress
• Needing multiple doses of IM epinephrine (especially if on 3rd dose)



Important Elements of History

• Exposure to allergen prior to symptoms and timing of symptom 
onset
• Administration of epinephrine and response
• Epi delayed from onset of symptoms (30 minutes or greater)

• Significant co-morbidities, including asthma (even if no exacerbation)
• History biphasic or delayed reaction
• Known difficult airway
• Current asthma exacerbation



What we’ll do in the ED

• Mild cases, symptoms resolved
• Observe (time frame anywhere from 4-8 hours)

• Biphasic or severe
• Admit

• Critically ill
• Support ABCs
• Admit to ICU



Mimickers of anaphylaxis

Scott et al, Pediatrics, 2017



Angioedema

• Bradykinin-mediated

• More prolonged time course, 
• Develops over 24 to 36 hours 
• Resolves within two to four days

• Can affect larynx, lips, tongue, uvula, bowel 
wall

• NOT usually associated with urticaria, 
flushing, generalized pruritus, 
bronchospasm, throat tightness, and/or 
hypotension

• Often a + family history of angioedema



Scromboid
Reaction http://klossandbruce.com/wp-content/uploads/2015/12/Scombroid-Color.jpg



Other mimickers of anaphylaxis

• Toxic shock syndrome
• Acute generalized urticaria
• Foreign body aspiration
• Acute asthma exacerbation
• Vasovagal reactions
• Panic disorders, vocal cord dysfunction

Scott et al, Pediatrics, 2017



Summary
• These kids are depending on you to recognize their symptoms!

• Consider anaphylaxis in any multisystem allergic reaction
• Give IM epinephrine for all anaphylaxis– it’s the right thing to do
• IM epinephrine is very safe in pediatric patients
• Always check and double check for airway/breathing issues
• Kids with anaphylaxis should always come to the PED



Aurora Fire Rescue 
Prehospital Protocols

https://www.auroragov.org/UserFiles/Servers/Server_1881137/File/Departments/Fire/AFR%20Protocols%2008012019.pdf



https://www.auroragov.org/UserFiles/Servers/Ser
ver_1881137/File/Departments/Fire/AFR%20Prot
ocols%2008012019.pdf
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