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Objectives

 Recognize common and dangerous pediatric seizure presentations.

 Understand current management of pediatric status epilepticus and emerging 

therapies.

 Identify systems needed to safely evaluate and manage children with seizures 

and altered mental status.

 Assess departmental readiness for pediatric neurologic emergencies.

 Develop strategies to improve pediatric seizure care across the continuum of 

emergency care.





Case 1: 

18 m/o presents with 3 min GTC seizure

 An 18-month-old is brought to your ED after a 3-minute 

generalized seizure. 

 On arrival, She is awake, fussy but sitting comfortably in Mom's 

lap, drinking juice, and watching cartoons.

 Temp 39.4°C. Exam is otherwise normal (non focal).

Chat Question: Answer in the Chat
What workup is this child most likely to get in your ED? 

• Head CT 

• Labs (e.g. glucose, lytes)

• Septic w/u with Lumbar puncture 

• Transfer 

• Observation and discharge



Diagnosis:  Simple Febrile Seizure

Simple Febrile Seizure

 Fever

 Age = 6mos-5 yrs

 Sz generalized

 Sz duration < 15 min

 < 1 seizure in 24hr 

Complex Febrile Seizure

 Fever

 Age = 6mos-5 yrs

 Sz focal

 Sz duration > 15 min

 > 1 seizure in 24hr

1 or more



Seizure Management:



Diagnostic evaluation



Recurrence of Febrile Seizure

 If you have one ~25% chance of 2nd

 If you have two ~33% chance of 3rd

 If you have three ~50% chance of 4th

 Kids less than 2 higher rate of recurrence

 Some studies have shown fever control 
during current illness can reduce recurrence 
(during current illness)

 No intervention has been shown to prevent 
future epilepsy.

 Reassurance and education remain the 
cornerstone of care. Cumulative Incidence of Epilepsy

JAMA Pediatr. November 30, 2019.

The 30-year cumulative epilepsy risk rises from 6.4% after 

the first febrile seizure to 15.8% after the third. 



Reassurance after Febrile Seizure
a terrifying moment does not mean a terrifying future

The Magic Words

 This is common and normal

 Especially reassuring when seizure 
stopped by itself- that means brain 
recognized seizure and actively 
suppressed

 Kids outgrow this as they develop an 
adult brain structure

 Postictal period is normal and natural 



Case 2: 

3 y/o AMS

 3-year-old is brought to your ED after being found on 

the living room floor by his grandmother.

 EMS found him sleepy but breathing comfortably. No 

medications given.

 After on arrival to the ED, he remains difficult to 

arouse.

 Vitals: T 36.8°C  HR 118  BP 92/60  RR 18 SpO₂ 99% 

 Exam: Withdraws to painful stimuli, Pupils equal and 

reactive, No obvious signs of trauma, No fever, No 

focal deficits

"His eyes were 

open, His arms 

were twitching. 

He wasn't 

responding to 

me."

Chat Question: 
What Common or Catastrophic 

diagnoses could be the cause?



Every child who won't wake up deserves  

questions:

 Is this still a seizure?

 Did they ingest something?

 Did someone hurt them?

 Do they need imaging?

The one you really want to know…

 Do they need to leave my hospital?

Common Catastrophe

Postictal state
Nonconvulsive status 

epilepticus

Syncope Intracranial hemorrhage

Breath-holding spell Occult trauma/AHT

Medication effect Toxic ingestion (THC, opioids)

Sleep deprivation CNS infection

Hypoglycemia



The Pediatric AMS Checklist

 Point-of-care glucose- Easy fix, common diagnosis

 Full exposure and trauma exam

 Look behind ears, scalp, frenulum, and back – bruising, petechia, or signs of trauma/neglect

 Focused neurologic assessment

 GCS, pupils, eye deviation, tone, pain localization, focal deficits

 Review medications/toxins in the home

 THC, Clonidine, Opioids, Diphenhydramine, ethanol, dexamethorphan, beta blockers

 Determine need for CT

 Determine need for transfer (for EEG, Child protection evaluation, toxicology, 

encephalitis evaluation)



Pediatric AMS: What Does the Evidence Tell Us?
Button et al. J Pediatr 2018 

Study

• Retrospective review of 336 children presenting to ED with altered 

mental status. 

• Evaluated underlying etiologies and diagnostic test yield. 

Key Findings

• Neuro and tox most common etiologies. 

• 18% never received a definitive diagnosis. 

• Patients had a median of 6 diagnostic tests. 



Button et al. J Pediatr 2018 

• Only 10% of all diagnostic tests contributed to dx

• More testing does not necessarily improve diagnosis. 

• Use history and physical exam to guide testing



Case 3: 

The Seizure That Will Not Stop

 EMS brings in a previously healthy 7-year-old with 

generalized tonic-clonic seizure activity.

 Parents report the seizure began 18 minutes ago.

 EMS administered:

• Midazolam IM × 1 

• IV established 

• Glucose 102 mg/dL 

 On arrival, the child continues to convulse.
Chat Question: 
Does your Department have a 

seizure protocol?



What Happens During a Seizure?

 Cerebral blood flow, oxygen, and glucose consumption increase dramatically

 Carbon dioxide and lactic acid production increase dramatically

 Massive sympathetic discharges:

 Tachycardia, hypertension, stress hyperglycemia

 If adequate ventilation is maintained:

 The increase in cerebral blood flow is sufficient to meet the increased metabolic 

demands

 If not adequately ventilated:

 Hypoxia, hypercarbia, and respiratory acidosis quickly develop

 Prolonged skeletal muscle activity can lead to lactic acidosis, rhabdomyolysis, 

hyperkalemia, hyperthermia, and hypoglycemia



Are Seizures 

Dangerous?

 Apnea

 Hypoxia

 Neuronal cell death within 30 minutes

 Seizing neurons act as kindling to 

prolong seizures

 Secondary electrolyte derangements



Type of Seizures

Unprovoked Seizure

 Seizure disorders (epilepsy)

 Definition:

➢ 2 unprovoked seizures separated by 

>24 hours

OR

➢ 1 unprovoked seizure AND ancillary 

testing (e.g. EEG or MRI) showing a 

>60% chance of an additional 

unprovoked seizure in the next 10 years

o Types:

▪ Generalized Tonic Clonic

▪ Focal Seizures

▪ Absence

Provoked Seizure

 Fever

 Brain injury- Hypoxia, TBI

 Withdrawal from alcohol, 

benzodiazepines, barbiturates

 Infection (meningitis)

 Electrolyte disturbances (sodium, calcium, 

glucose)

 Medications (TCAs, Wellbutrin, 

sympathomimetics)

 Abrupt cessation of anti-epileptic 

medications

 CNS inflammation



Generalized 

Tonic Clonic



o Focal Seizures





Status Epilepticus

Type of Seizure

Time When Prolonged 

Seizure is Less Likely to 

Cease Without Treatment

Time When Seizure May 

Cause Long Term 

Consequences

Tonic Clonic 5 minutes 30 minutes

Focal Seizure 10 minutes > 60 minutes

Absence Seizure 10-15 minutes Unknown
Trinka E, Cock H, Hesdorffer D, Rossetti AO, Scheffer IE, Shinnar S, Shorvon S, Lowenstein DH. A definition and classification of status epilepticus--Report of the ILAE Task Force on Classification 
of Status Epilepticus. Epilepsia. 2015 Oct;56(10):1515-23. doi: 10.1111/epi.13121. Epub 2015 Sep 4. PMID: 26336950.



Acute Management

Overall Goals:

Maintain vital functions/prevent complications

hypoxia

cardiac insufficiency

hypoglycemia, hyperkalemia w/ prolonged sz

Stop seizure activity

antiepileptic drugs (AED’s)

Treat underlying cause

* initially, all sz are treated the same regardless of etiology



Acute 

Management

ABC’S  

O2, IV, Monitors

Airway: position, suction, NP (or oral) airway

Breathing: assess ventilation, assist as needed

provide O2

Circulation: pulses, perfusion, BP

IV access (labs), Monitors

Sugar: d-stick



Dextrose Rule of 50-100

Dose = 0.5 -1 g/kg

1-2 ml/kg of D50 = 0.5-1g/kg 

2-4 ml/kg of D25 = 0.5-1g/kg 

5-10 ml/kg of D10 = 0.5-1g/kg 

10-20 ml/kg of D5 = 0.5-1g/kg 

(convenient to use D5 at 20cc/kg as a bolus)



Acute Management

When to give meds?

Most seizures stop within 3 minutes, almost all within 5 minutes

Working groups On Status Epilepticus:

treat all seizures lasting > 5*-10** minutes

early treatment is more effective! 

Start drawing up meds at 3-5 minute mark

*Arch Dis Child 2000; 83: 415-419

**JAMA 1993; 270: 854-859                                            



Acute Management

 Benzo’s:

 effective, rapid onset, easily administered

 usually preferred as the initial therapy 

 Lorazepam 1st choice (*if  no IV access, IO lorazepam or PR diazepam) 

Midazolam

(Versed)

Lorazepam 

(Ativan) 

Diazepam 

(Valium)

onset: 1–5 min (IV) 6-10 min 1-3 min

duration: 15–30 min >12-24hr 15-30 min

resp risk: More less more

routes: IV/IM/IN/Buccal IV IV/PR*



Status Epilepticus (SE)

 Definition:

more than 30 minutes of continuous seizure activity 

or  2 seizures over 30 minutes without full recovery of 
consciousness between seizures

 Any type of seizure can result in SE

includes nonconvulsive sz types, thus need to consider in DDx 

of prolonged postictal states



Established Status Epilepticus

Time Matters

 Ongoing seizure despite benzodiazepine

 GABA receptors become less responsive over time

 Neuronal injury and systemic complications increase with seizure duration

 Delays in therapy worsen outcomes

Status epilepticus is a race against time, 

not a search for the perfect medication.



Reminder: 5 is the magic number in standard seizure care

Treat

Allow benzo to circulate

Treat

Support ABC’s, secure IV, 

place monitors

Allow 2nd line to circulate

Treat



ESETT (Established Status Epilepticus Treatment Trial)

What did ESETT show?

 Compared levetiracetam, 

fosphenytoin, and valproate

as second-line therapy after 

benzodiazepine-refractory 

convulsive status epilepticus. 

 All three medications 

terminated seizures in 

approximately half of 

patients.

 No drug demonstrated 

superior primary efficacy



Peds Lower Rates of Intubation with Keppra

 Levetiracetam (Keppra) was 

associated with significantly 

lower rates of endotracheal 

intubation in children 

compared to fosphenytoin —

8% vs. 33% (p=0.0001) —

when used as second-line 

treatment for benzodiazepine-

refractory convulsive status 

epilepticus (SE).



Case 3… Continues Seizing

 A 7-year-old continues generalized convulsive seizures 

despite:

 ✅ Midazolam

 ✅ Levetiracetam (60 mg/kg)

 Twenty-five minutes have elapsed since seizure onset.

 The airway is becoming increasingly difficult to manage.

Chat Question: 
What would you do 

next?

• Intubation

• Alternative 2nd line

• 3rd line infusion

• All of the above



Intubate for the patient, not the seizure.

Indications

 Failure to protect the airway 

 Respiratory depression 

 Persistent convulsive seizures 

requiring anesthetic infusions 

 Depressed mental status with 

inability to maintain airway

What Paralysis Can Hide

 Neuromuscular blockade:

 ṉStops visible convulsions

 ṍDoes not stop cortical seizure 

activity

 After intubation ask:

• Is the brain still seizing? 

• Do we have continuous EEG? 

• Can we monitor treatment response?



After Two Medications: A Stepwise Approach

Before escalating…
 Confirm adequate benzodiazepine 

dosing

 Confirm full levetiracetam dose

 Correct glucose and electrolytes

 Infant? consider pyridoxine (100 mg IV)

 Continue evaluation for underlying 

cause

Then escalate

1. Consider an alternative 

second-line antiseizure 

medication

2. Prepare ICU transfer

3. Continuous EEG

4. Continuous anesthetic 

infusion



2nd line and alternative 2nd line



3rd Line agents

Drug Loading Dose
Maintenance 

Infusion
EEG Target Key Considerations

Midazolam 0.2 mg/kg IV bolus
0.1 mg/kg/hr DRIP 

(max 3 mg/kg/hr)

Seizure suppression or 

burst suppression

Tachyphylaxis common → may require escalating 

doses; less hypotension than barbiturates; rapid 

onset/offset

Propofol 2 mg/kg IV bolus
1.2 mg/kg/hr DRIP 

(max 5 mg/kg/hr)

Seizure suppression or 

burst suppression

Risk of propofol infusion syndrome (PRIS) — especially 

with doses >5 mg/kg/hr for >48 hr; monitor lactate, CK, 

triglycerides, pH; avoid in children, mitochondrial 

disorders, and patients on ketogenic diet

Pentobarbital

5 mg/kg IV (may 

give additional 5 

mg/kg boluses)

1–5 mg/kg/hr Burst suppression

Greatest seizure suppression but highest rate of 

hypotension (often requires vasopressors); very long 

wash-out (days); prolonged mechanical ventilation; 

reserved for failure of midazolam/propofol

Ketamine 1–2.5 mg/kg IV bolus
1 mg/kg/hr DRIP 

(max 10 mg/kg/hr)
Seizure suppression

NMDA antagonist — distinct mechanism; favorable 

hemodynamics (sympathomimetic); does not require 

intubation at low doses; AES recommends consideration 

for RSE/SRSE; may be neuroprotective; transient 

hepatotoxicity reported



Refractory Status Epilepticus





Ketamine for Established Status Epilepticus Treatment Trial

 Problem: We don’t know which medications are the best to treat 
prolonged seizures (status epilepticus) that don’t respond to 

benzodiazepines 

What is KESETT? NIH-funded, multicenter, randomized controlled 

study of adult and pediatric patients with benzodiazepine-

refractory status epilepticus in the emergency department 



Why Ketamine…

o Premise: adding ketamine will terminate SE > 65% 

o NMDA antagonism targets pathways that become increasingly active as GABA 

therapies fail in status epilepticus.

o Ketamine stops seizures –Review of 30 studies

o Used clinically in the ICU for refractory SE 

o Ketamine + benzodiazepines improves safety and efficacy

o No respiratory depression, increase ICP, or hypotension

o Widely used safely in emergency departments 

Shehata et al, Heliyon 2024 https://doi.org/10.1016/j.heliyon.2024.e24433

https://doi.org/10.1016/j.heliyon.2024.e24433


KESETT

Problem: We don’t know which medications are the best 

to treat prolonged seizures (status epilepticus) that don’t 

respond to benzodiazepines 

NIH-funded, multicenter, randomized controlled study of 

adult and pediatric patients with benzodiazepine-

refractory status epilepticus in the emergency 

department 



Study Intervention and Outcome

3 treatment groups:

1. Levetiracetam only

2. Levetiracetam + low dose ketamine

3. Levetiracetam + high dose ketamine

Primary outcome: successful termination of seizure



KESETT in Milwaukee

Anticipated to start in early summer 2026

Emergency Departments:

⎼ Children’s Hospital of Wisconsin 

⎼ Froedtert Hospital



Case 4: Shake it off 

 A 18-year-old arrives at front desk claims h/o epilepsy.

 Per triage:

 Begins "generalized shaking" 

 Slumps forward hitting head on counter 

 Taken to Resuscitation room in the ED:

 Eyes tightly closed, resist opening

 Stiff as a board

 Oxygen saturation 100% 

 Tachycardic, hypertensive but otherwise stable 

 When you lift their shaking arm, they hold it straight above their head

 Eye deviation?

Chat Question: 
Would you treat this “seizure”?



Functional Seizures 

Are Common

 Functional seizures (formerly PNES) are 

real events.

 They are not caused by abnormal 

cortical electrical activity.

 Epilepsy and functional seizures can 

coexist.





Not Every Seizure Is Epilepsy

Clues to Functional Seizures

Suggestive features:

 Long duration 

 Fluctuating intensity 

 Asynchronous movements 

 Eyes forcibly closed 

 Preserved airway and oxygenation and vital signs

 Rapid recovery without postictal confusion 

No single sign is diagnostic.

Pearl: Diagnose functional seizures by recognizing positive features, not 

simply by excluding epilepsy.

Case 

Update



The Cost of Getting It Wrong

Repeated benzodiazepines 

Respiratory Depression

RSI and Intubation 

ICU admission 

Hospital-acquired complications 

Psychological trauma 

Increased healthcare costs

Misdiagnosis can lead to:



What Confirms the Diagnosis?

The Gold Standard

Video EEG capturing a typical event

Not:

 Clinical impression alone 

 Smartphone video alone 

 Normal CT 

 Normal laboratory tests 

Neurology consultation is appropriate whenever the diagnosis remains uncertain. 



How Should We Talk to Families?

Avoid:

"It's fake.“

"Nothing is wrong.“

"It's all 

psychological."

"These episodes are real. They 

resemble epileptic seizures but 

are caused by a different brain 

process. Our job is to determine 

which type of seizure is 

occurring so we can provide 

the right treatment."



What Treatment Works?

Unless epilepsy is also present:

 Antiseizure medications should not be continued solely for functional 

seizures.

 Treat comorbid anxiety, depression, PTSD, or other psychiatric 

conditions.

Cognitive behavioral therapy has the strongest evidence, reducing 

event frequency by more than 50% in clinical trials and improving 

quality of life.



Building a Seizure-Ready Emergency Department

Case Pearls Lesson

The Febrile Toddler
Standardize common care and reduce 

unnecessary testing.

The Child Who Won't Wake Up
Use a systematic AMS pathway. Don't anchor on 

the postictal state.

The Seizure That Won't Stop
Time is brain. Build protocols that reduce treatment 

delays.

The Child Still Seizing
Know when to escalate. Airway, EEG, ICU, and 

transfer should be coordinated systems.

The Seizure That Isn't
Avoid iatrogenic harm. Recognize functional 

seizures and communicate with empathy.



A Seizure-Ready ED Is More Than Medications

❑ Evidence-based seizure pathways

❑Weight-based medication resources

❑ Rapid access to EEG and neurology consultation

❑Clear escalation and transfer protocols

❑ Simulation and team training

❑ Family-centered communication



 CW EDTC

Guidelines






