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Core Objectives

At the end of the module the PALS
provider will be able to
 Define pediatric status epilepticus (PSE)

and list common causes
 Describe different types of pediatric

seizures
 Describe initial assessment, support, and

therapy for PSE
 List indications for intubation in PSE
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Case 1

A 3-year-old child with a history of a
seizure disorder is brought to the
Emergency Department by his parents.
He developed tonic-clonic seizure
activity that persisted during the 30-
minute drive to the hospital.
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Case 1

 History of 3 previous seizures, takes
valproic acid

 Vomiting for the past 24 hours,
including medications

 Received rectal diazepam (5 mg) at
home
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Video of generalized tonic-clonic seizure
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Case 1
What information do you need?
Rapid cardiopulmonary assessment:

 Appearance: active tonic-clonic
movements involving all extremities

 Airway clear; RR 25/minute

 HR 160 bpm, BP 90/62 mm Hg, capillary
refill 2 seconds, good distal pulses,
extremities warm

Temperature (rectal) 102.3°F
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Case 1

What are your management priorities?

 Assess and support the ABCs

 Prevent hypoxia

 Assess blood glucose; treat
hypoglycemia

 Control seizure

 Control temperature
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Definition of
Status Epilepticus

 A single seizure >30 minutes
 A series of seizures >30 minutes without full

recovery
 Some experts believe shorter time

definitions (eg, 10 to 15 minutes) are more
appropriate

 Alternative definition: Continuing seizure
lasting 5 minutes or 2 seizures with
incomplete recovery

Data from Lowenstein DH, Alldredge BK. N Engl J Med. 1998;338:970-976.
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Many Types

 Partial seizures
–Simple partial

Focal motor activity without loss of
consciousness

–Complex partial
Alteration of consciousness without major

motor activity

–Partial seizures evolving into
generalized seizures
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Many Types

 Generalized seizures
–Absence

Alteration of consciousness
without major motor activity

–Myoclonic
Brief localized or generalized jerks;

may be single or repetitive

–Tonic-clonic (most common)
General bilateral major motor activity

–Others: tonic, clonic, atonic,
unclassified
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Many Causes
Fever

 Insufficient anticonvulsant levels
– May be due to abrupt discontinuation of or

interference from other medications

Electrolyte abnormalities
– Including but not limited to hypoglycemia,

hypocalcemia, and other electrolyte abnormalities

 Infections
– Consider central nervous system, but seizures

may also be associated with systemic infections
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Many Causes (continued)

 Congenital malformations

 Degenerative diseases

 Drugs, toxins

 Anoxia

 Trauma

 Vascular events
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Caveats of Therapy

The longer status epilepticus persists,
 The more difficult it is to stop

 The greater the potential for morbidity
and mortality

–Mortality rate: 3% to 15%

–Long-term morbidities
•Neurodevelopmental problems

•Chronic seizures
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Management Priorities

 Assess and support airway, monitor
respiratory rate and effort

 Ensure adequate oxygenation and
ventilation

 Assess circulation
 Evaluate neurologic status: evaluate eyes

for movements (may be only evidence of
ongoing seizures), pupillary responses

 Assess blood glucose; treat hypoglycemia
 Control temperature (in this case reduce

fever)
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Case Progression

 During your initial assessment, the seizure
stops; the child gradually returns to normal
over the next hour
– Rectal diazepam may take time to reach

peak activity but will maintain therapeutic
levels because of continued absorption

 Rectal acetaminophen given
– Fever may reduce seizure threshold in children

with epilepsy; treatment of fever should be a
priority

 Patient is admitted to the hospital for
neurologic evaluation
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Case 2

 EMS arrives at the home of a 6-month-old
infant. The infant is found lying in his crib.
He has generalized tonic-clonic seizures
and grunting respirations.

 The initial targeted history is notable for an
infant with no other healthcare needs who
was doing well until 3 days ago, when he
developed diarrhea.

What should you do next?
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Case 2

Airway is patent, but mouth is clenched
shut; copious secretions present

Breath sounds are coarse,
RR 66/minute

Capillary refill 3 seconds; HR
170/minute; BP 100/60 mm Hg

Temperature 37°C

Rapid cardiopulmonary assessment:
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The infant’s size falls in the pink zone
on the length-based tape; estimated
weight: 7 kg
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Case 2

What are your initial interventions?
 Turn infant on his side; suction oropharynx

Protect from injury; do not force bite blocks

Administer oxygen; be ready to support with
bag-mask ventilation

Attach cardiorespiratory monitor, pulse
oximeter

Consider IV access, check glucose, and give
an anticonvulsant (per local protocol)
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Initial Anticonvulsant Choices

Benzodiazepines

 Lorazepam:
– Advantages: rapid onset, duration of

action 4 to 6 hours

– Disadvantages: requires refrigeration

– Dose: 0.1 mg/kg IV/IO (maximum single
dose 4 mg)
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Initial Anticonvulsant Choices

Benzodiazepines (continued)

 Diazepam (Valium®)
– Advantages: inexpensive, requires no

refrigeration, widely available, rapid IV onset,
may be given rectally

– Disadvantages: short duration of
anticonvulsant action (15 to 20 minutes);
apnea common when given IV; irritating to
veins

– Dose: 0.2 to 0.6 mg/kg rectally (maximum
dose 10 mg) or 0.1 to 0.3 mg/kg IV
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Initial Anticonvulsant Choices

 Midazolam (Versed®):

– Advantages: may be given by multiple
routes (IV, IM, and intranasal) with rapid
onset of action; requires no refrigeration

– Disadvantages: shorter duration of action
than lorazepam (about 1 hour)

– Dose: 0.1 mg/kg IV/IO; 0.2 mg/kg IM; 0.2
to 0.3 mg/kg intranasal (maximum single
dose of 4 mg any route
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Case Progression

 Rectal diazepam 0.5 mg/kg given

 Generalized tonic-clonic seizure
activity continues during the 7-minute
transport

 Seizure activity persists on arrival at
the ED
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Case 2

What should you do now?

Give an additional anticonvulsant from these
choices:
– Benzodiazepines

– Phenytoin/fosphenytoin (be aware of potential for
apnea)

– Phenobarbital (be aware of potential for apnea)

Perform additional studies
– Electrolytes; consider sodium, calcium,

phosphorus, magnesium, BUN, creatinine
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Case 2

Stat electrolyte results
— Sodium: 118 mEq/L
— Chloride: 83 mEq/L
— Potassium: 3.9 mEq/L
— CO2: 17 mEq/L

What next?
— 4 to 6 mL/kg 3% NaCl (provides 2 to 3 mEq/kg

Na+) over 3 to 5 minutes if seizures persist
OR
— 20 mL/kg normal saline provides 3 mEq/kg

sodium – give rapidly to control seizures
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Case 2

 Seizures stop within 3 minutes of
administration of NaCl

 Further history: infant formula had been
improperly mixed and was quite dilute

 Infant admitted to the hospital for further
monitoring and correction of electrolytes

 Social work referral was made
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Metabolic Abnormalities
Resulting in Status Epilepticus

 Hypoglycemia

 Hyponatremia (first year of life)

 Hypocalcemia (more common in early
infancy)

 Hypomagnesemia (rare)

 Uremia

 Inborn errors of metabolism

 Hyperammonemia
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Case 3

 A 3-month-old infant reportedly stopped
breathing at home; during parent transport
to the hospital he developed rhythmic
jerking of his right arm

 On arrival in the Emergency Department he
is breathing and continues to have tonic-
clonic movements of the right arm

 He has been healthy; he ate well today.
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Infant appears pale with bruises on the forehead and abdomen.
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Case 3

Rapid cardiopulmonary assessment:
 Appearance: pale with bruises on the

forehead and abdomen
 Airway patent; RR 44/minute

(unlabored); SpO2 95%
 HR 155 bpm, BP 85/56 mm Hg,

capillary refill and pulses normal
Temperature 37°C
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Case 3

What are your initial management
priorities after assessment?
 Maintain airway and administer oxygen

 Check blood glucose; treat hypoglycemia

 Establish IV access, check electrolytes

 Control temperature (maintain
normothermia)
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Case 3: Progression

 Occipital area bruising, scalp swelling noted

 Seizure persists after 0.1 mg/kg
lorazepam IV

What should you do now?

 Second dose of lorazepam given

 Infant becomes apneic

What are your next steps?

Should you obtain arterial blood gases?
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Rapid Sequence Intubation
(RSI)

 Bag-mask ventilation with oxygen
 Select appropriate RSI medications

for possible increased intracranial
pressure:
– Atropine
– Lidocaine
– Thiopental or etomidate
– Rocuronium
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Arterial Blood Gases in
Pediatric Status Epilepticus

 Ensuring oxygenation is important to
avoid hypoxia

 Most patients with seizures will have
some component of metabolic and
respiratory acidosis (ABG not routinely
needed)
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Arterial Blood Gases
in Pediatric Status Epilepticus

(continued)

 Treatment of acidosis should be
directed at the primary cause

 STOP THE SEIZURE

 Intubation is probably overused during
treatment of seizures
– It should NOT be performed simply to treat

blood gas anomalies

– Blood gas analysis is rarely indicated
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Funduscopic Exam
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Head CT

American Academy
of Pediatrics
DEDICATED TO THE HEALTH OF ALL CHILDREN

38

Medications for
Persistent Seizures

 Fosphenytoin (Cerebyx®)
– IV form less less irritating than phenytoin

– Dose: 20 phenytoin equivalents (PE) per
kilogram over 6 to 10 minutes

– May cause hypotension

– If unavailable give phenytoin 20 mg/kg
over 20 minutes (IV infusion must not
exceed 1 mg/kg per minute); monitor HR
and BP during infusion
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Medications for
Persistent Seizures

Phenobarbital
 Dose

– 15 to 20 mg/kg IV or IO given over 15 to 20
minutes

– May repeat doses of 5 mg/kg every 30
minutes

– Monitor levels

 Side effects/complications
– Respiratory depression common when

combined with benzodiazepines
– Can cause hypotension
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Indications for Intubation

 Respiratory arrest after anticonvulsants if
no response to a few minutes of bag-mask
ventilation

 Concern for increased intracranial pressure
after seizure stopped (eg, persistent
posturing, asymmetric pupils)

 Status epilepticus requiring continuous
infusions of anticonvulsants

 Hemodynamic compromise
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Nonconvulsive SE

 Definition: continued seizure activity
on EEG with alteration in
consciousness (electrographic
seizures) in absence of clinical motor
activity

 May occur after convulsive SE
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Nonconvulsive SE

 Consider when patient does not
respond to painful stimuli within 20
minutes of termination of seizure;
diagnosis requires urgent EEG

 If present, treat with additional
anticonvulsants

 Morbidity is lower than convulsive SE
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Drug Choices for Refractory
Status Epilepticus

 IV midazolam infusion

 IV pentobarbital infusions

 IV valproic acid

 All patients requiring this level of
support should be intubated and
admitted to a pediatric intensive care
unit
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Critical Concepts

 Assess and support ABCs

 Ensure adequate oxygenation

 Ensure adequate blood glucose

 Control seizure with anticonvulsants

 Control temperature

 Assess for etiology based on history,
age, and clinical examination
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End of Module

 Supplemental material follows
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Myoclonic Seizure
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Absence Seizure
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Partial Seizure
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Tonic Clonic
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Bioavailability of Diazepam

Bioavailability = 90.4 ± 9.0%
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Diastat® vs IV diazepam
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Capillary Refill
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