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Objectives

The participants will be able to

-Recognize status epilepticus as a neurological emergency.

-Develop strategies in efficiently manage a patient in status epilepticus.

-Interpret EEG patterns in coma and their relationships with status epilepticus

Coma and Nonconvulsive Status Epilepticus 3



 Coma and Nonconvulsive Status Epilepticus

1. Definition and Classifications of Status Epilepticus

2. Incidence

3. Mechanism

4. Diagnosis

5. Coma and EEG Pattern

6. EEG Patterns in Nonconvulsive Status Epilepticus

7. Consequences of Status Epilepticus

8. Prognosis of Status Epilepticus

9. Treatment Protocols of Status Epilepticus

Coma and Nonconvulsive Status Epilepticus 4



Epilepsy, Definition

A condition of recurrent seizures
Affects 1.5% of US population
Whereas; 10% lifetime incidence of seizures
Numerous causes
Proper treatment depends on diagnosis of seizure 
type and epilepsy syndrome
Review of current diagnostic tests, treatment 
options, and current research



Operational (practical) clinical definition of epilepsy

Epilepsy is a disease of the brain defined by any of the following conditions
1. At least two unprovoked (or reflex) seizures occurring >24 h apart
or
2. One unprovoked (or reflex) seizure and a probability of further seizures 
similar to the general recurrence risk (at least 60%) after two
unprovoked seizures, occurring over the next 10 years
or
3. Diagnosis of an epilepsy syndrome

Epilepsy is considered to be resolved for individuals who had an 
age-dependent epilepsy syndrome but are now past the applicable age or 
those who have remained seizure-free for the last 10 years, with no seizure 
medicines for the last 5 years.



Seizure Types

• Syncope
• Migraine
• Psychogenic
• Toxic
• Cerebrovascular
• Metabolic

Single

Nonepileptic

Recurrent

Epileptic

Generalized Partial

Simple Complex

Secondarily
Generalized

• Absence
• Tonic-clonic
• Tonic 
• Clonic
• Myoclonic
• Atonic

Adapted from International League Against Epilepsy. Epilepsia. 1981:22:489-501.



ILAE Classification of Seizures
Generalized Seizures

1. Generalized seizures
 Tonic–clonic (in any combination)
 Absence: ( Typical, Atypical,  Absence with special features, 
Myoclonic absence,    Eyelid myoclonia)
 Myoclonic (Myoclonic, Myoclonic atonic,  Myoclonic tonic)
 Clonic
 Tonic
 Atonic
2. Focal seizures
3. Unknown
4. Epileptic spasms



ILAE Classification of Seizures
Focal Seizures

1. Without impairment of consciousness or awareness
1a.  With observable  changes  (Simple partial seizures)
         -Focal Motor
          -Autonomic
2b.  Involving subjective  complains (Auras)
          -sensory
          -psychic phenomena only. 

2. With impairment of consciousness or awareness.  “Dyscognitive” 
(complex partial seizures) 

3.  Evolving to a bilateral, convulsive seizure (involving tonic, clonic, 
or tonic and clonic components).  (secondarily generalized seizure)



Status Epilepticus, Definition

Modern Definition: Status epilepticus can develop in all kinds 
of seizures when there is more than 5 minutes of 

(1) continuous seizure activity or 
(2) two or more sequential seizures without full recovery of 
consciousness between seizures within 30 min. 

Traditional  definition: longer than 30 minutes

Reminder: Majority of seizures that last longer than 10 
minutes will develop into status epilepticus. 



Status epilepticus, Introduction

-Status epilepticus is a life-threatening medical emergency.

-Outcome depends on the rapidity of diagnosis and 
treatment. 
 
-If the patient does not wake up after treatment of status 
epilepticus, every effort should be made to initiate 
continuous EEG monitoring. 

-early use of medications, eg benzos within the first 2 
minutes of a seizure might not contribute to cessation of a 
seizure, but cause sedation, that make the diagnosis of 
nonconvulsive status epilepticus difficult.



Status Epilepticus, Traditional Classification

Convulsive 
1) Generalized convulsive SE (GCSE) 

• Primary generalized GTC
• Secondarily generalized GCSE with focal onset
• Myoclonic
• Tonic (may actually start as focal)
• Clonic
• Atonic (very rare, may also have focal)

2) Focal
• Focal motor SE (EPC)

Non-convulsive
1) Generalized non-convulsive SE

• Absence 
• Atypical absence SE

2) Complex partial SE
• Other focal SE with non-motor features: e.g. aphasic, sensory



International League Against Epilepsy 

Length of the seizure t1, 
Length of the time before long term consequences t2
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Operational Dimension 1 Operational Demension 2
T1 When a seizure is likely to 
become prolonged

T2 When a seizure may cause 
long-term consequences

Tonic-Clonic SE 5 min 30 min

Focal SE, with 
impaired Mentation

10 min 60 min

Absence SE 10-15 min unknown



International League Against Epilepsy 
Status Epilepticus, Classification

There are four axes: 
(1) semiology (With or without prominent motor symptoms)

(2) etiology (Known vs Unknown)

(3) electroencephalography (EEG) correlates

(4) age (Neonatal, Infancy, Childhood, Adolescents and Adults, Elderly )

Currently indeterminate conditions (Boundary Syndromes)
-Epileptic encephalopathies
-Coma with non evolving epileptiform EEG pattern
-Behavioral disturbance (e.g., psychosis) in patients with epilepsy 
-Acute confusional states, (e.g., delirium) with epileptiform EEG patterns 
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classification of status epilepticus 
Axis 1 (Semiology)

With prominent motor symptoms 

1. Convulsive SE (CSE, synonym: tonic-clonic SE) 
-Generalized convulsive
-Focal onset evolving into bilateral convulsive SE 
-Unknown whether focal or generalized 

2.Myoclonic SE (prominent epileptic myoclonic jerks) 
-With coma or Without coma 

3. Focal motor
Repeated focal motor seizures (Jacksonian) 
Epilepsia partialis continua
Adversive status
Oculoclonic status
Ictal paresis (i.e. focal inhibitory SE) 

4. Tonic status 

5. Hyperkinetic SE 
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classification of status epilepticus 
Axis 1 (Semiology)

Without prominent motor symptoms (i.e. nonconvulsive SE, NCSE) 

1. NCSE with coma (including so-called ‘subtle’ SE) 

2. NCSE without coma 
-Generalized
     Typical absence status 
      Atypical absence status 
      Myoclonic absence status 
-Focal 
    Without impairment of consciousness (aura continua, with autonomic, sensory, visual, olfactory,           
gustatory, emotional/     psychic/experiential or auditory symptoms) 
   Aphasic status 
   With impaired consciousness 
-Unknown whether focal or generalized 
 - Autonomic SE 

Coma and Nonconvulsive Status Epilepticus 16



classification of status epilepticus 
Axis 4 EEG Pattern

1 Location: generalized (including bilateral synchronous 
patterns), lateralized, bilateral independent, multifocal.

2 Name of the pattern: Periodic discharges, rhythmic delta activity or 
spike-and-wave/sharp-and-wave plus subtypes. 

3 Morphology: sharpness, number of phases (e.g., triphasic 
morphology), absolute and relative amplitude, polarity. 

4  Time-related features: prevalence, frequency, duration, daily pattern duration 
and index, onset (sudden vs. gradual), & dynamics (evolving, fluctuating, static). 

5  Modulation: stimulus-induced vs. spontaneous. 

6  Effect of intervention (medication) on EEG. 
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Frequency of common causes of status in adults and 
children

Hirsch  et al, 2013



Frequency of seizures after

Condition Clinical seizures Nonconvulsive 
seizures , status

Ischemic CVA 2-9% 11%

Traumatic brain injury 4-14% 18-22%

Cardiac arrest 5-40% 20%

Coma of unknown etiology
Medical ICU 

10%

Coma of unknown etiology
Neuro ICU 

27%

Subarachnoid Hemorraghe 4-16% 15-34%

After resolved convulsive 
status

20-25%



Status epilepticus, Frequency

-It is extremely important to diagnose non-convulsive status 
epilepticus (NCSE). About 20% of patients with status 
epilepticus, whose convulsions have stopped might continue 
having electrical NCSE.  

-27% of patients in coma of unknown origin in Neuro-ICU 
setting

-10% of patients in coma of unknown origin in general ICU 
setting 

-20-30% of
 Post cardiopulmonary arrest
 Post head trauma
 Post subarachnoid hemorrhage



Mechanisms of  transition of a single seizure to status 
epilepticus

Betjamn et al, 2015



Status epilepticus, Clinical 
Manifestation

Clinical manifestation depends on the type of 
seizure.
Generalized; clonic, tonic, myoclonic, absence
Focal: motor, sensory
Complex partial (confusion, slowing, mutism, 
delirium, dementia, “epileptic twilight state”)
Or no clinical manifestation…………….



Status Epilepticus, Consequences

Acute
Cardiovascular
Respiratory
Hyperthermia
Muscles, Renal
Brain damage
Chronic
Brain Damage

And DEATH!



Clinical Manifestation of Nonconvulsive Status

Mental status:
Coma, lethargy, agitation, amnesia, catatonia, confusion, echolalia, laughter, 
perseveration, personality changes
Autonomic:
abdominal, apnea, brady- and tachycardia, Chest pain, flushing, 
Miosis/mydriasis, nausea 
Motor:
automatism, dystonic posture, blinking, eye deviation, facial twitching, 
nystagmus, tremulousness

2 Main phenotypes:
-Coma, subtle motor involvment
-“Wandering Confused” usually better prognosis and with history of epilepsy
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Time elapsed between start of continuous electroencephalography (cEEG) 
monitoring and detection of  the first seizure in critically ill patients (n = 
110)

Classon et al, 2015



Status epilepticus, Management

Continuous EEG is the only reliable method to make this 
diagnosis. 
24 hours, if AMS <24 hours
48 hours, if AMS >24 hours

Why treat?
-Decrease mortality: 
If treatment is initiated in 30 minutes, the mortality is < 35%. 
If this is postponed to 24 hours, a mortality of upto 75% is to be 
expected
-Decrease morbidity: intubation, sepsis, trauma
-Avoid convulsions
-Avoid lasting neurological deficits



Indications for Video-EEG in ICU

1. Detection of nonconvulsive seizures and characterization of spells in 
patients with altered mental status with:
-A history of epilepsy
-Fluctuating level of consciousness
-Acute brain injury
-Recent convulsive status epilepticus
-Stereotyped activity such as paroxysmal movements, nystagmus, twitching, 
jerking, hippus, autonomic variability
2. Monitoring of ongoing therapy
-Induced coma for elevated intracranial pressure or refractory status epilepticus
-Assessing level of sedation
3. Ischemia detection
-Vasospasm in subarachnoid hemorrhage
-Cerebral ischemia in other patients at high risk for stroke
4. Prognosis
-Following cardiac arrest or acute brain injury
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Relation ship between Coma and Seizure

1. Consciousness
Consciousness is maintained through the integrity of the ascending reticular system, the 
thalamus and its cortical connections, and the temporolimbic system 

2. Coma
unarousable unresponsiveness in which the subject lies with eyes 
closed 

3. Nonconvulsive Status
epileptic condition with reduced or altered consciousness and 
behavioral, vegetative, or merely subjective symptoms, such as auras, 
but without 

4. Comatose-NCSE
continuous or periodic epileptiform or rhythmic discharges 
with or without minor motor activity 

5. Coma-PD is a condition with deep coma without motor activity 
accompanied by epileptiform or rhythmic EEG discharges, 
---Coma-GPD
---Coma LPD



EEG Patterns in Comatose Patient

1. Intermittent Rhythmic Delta Activity (IRDA)
2. Prolonged Bursts of Slow-wave Activity
3. Stimulus Induced rhythmic, periodic of ictal 

discharges (SIRPIDs)
4. Generalized Periodic Rhythmic Discharges
5. Lateralized Periodic Rhythmic Discharges
6. Triphasic Waves
7. Burst Suppression
8. Alpha and Theta Wave Coma
9. Sleep like Coma



EEG Patterns in Coma

1. Intermittent rhythmic delta activity 
- most often over the frontal regions, occasionally also posteriorly,
- in more superficial stages of coma (i.e., obtundation, somnolence, and sopor) 
-with deep midline lesions affecting the thalamocortical projections 
NOT EPILEPTIC



EEG Patterns in Coma

2. Prolonged bursts of slow-wave activity 
- in deeper stages of coma 
- most often diffuse but can also be lateralized without any spatiotemporal 
evolution. 
-Reactivity to external stimuli indicates a better prognosis than very slow (< 1 Hz) 
unreactive patterns 



EEG Patterns in Coma

3. Stimulus-induced rhythmic, periodic, or ictal discharges (SIRPIDs) 
- may be evoked after any altering stimulus 
-reproducible 
-and often correlate with the duration of the stimulation 
- in deep coma
-should be differentiated from other EEG reactions to alerting stimuli, which most 
likely resemble pathological K-complexes or spindles. 



EEG Patterns in Coma

4.  Generalized periodic and rhythmic discharges 
- in various stages of coma because of a wide range of etiologies 
-Periodic discharges (PDs) can be defined as waves with “relatively uniform morphology and 
duration with a quantifiable interdischarge interval between consecutive waveforms and 
recurrence of the waveform at nearly regular intervals” 
-The interval at which PDs occur is regular and ranges between 0.3 Hz and several seconds 
-The discharges have no more than 3 phases (i.e., crosses the baseline no more than twice) or any 
waveform lasting 0.5 s or less, regardless of the number of phases 

-Slow Waves: Typically patients are deeply comatose (“ictally comatose” or coma ED;
- spike-and-wave or sharp-and-wave (SW) resembling absence SE in generalized epilepsy 
-the impairment of consciousness is never down to the level of coma (“walking wounded), 

- Both EEG patterns do not show spatiotemporal evolution, but absence SE reacts promptly to 
antiepileptic drugs, while coma-EDs, especially in hypoxic brain injury, show virtually no response to any 
currently available treatments. 

-Rhythmic (delta) activity (RDA) designates a “repetition of a waveform with relatively uniform 
morphology and duration and without an interval between consecutive waveforms” 
-Rhythmic (delta) activity is “less than 4 Hz”, and “the duration of one cycle (i.e., the period) of the 
rhythmic pattern should vary by less than 50% from the duration of the subsequent cycle for the majority 
(i.e., >50%) of cycle pairs to qualify as rhythmic” Generalized PDs may result from severe dysfunction or 
disruption of the thalamocortical pathways, the impairment of cortical inhibitory interneurons, or both. 



EEG Patterns in Coma

5. Lateralized periodic discharges 
Lateralized periodic discharges (LPD; previously periodic lateralized epileptiform 
discharges, PLEDs) can occur in a broad range of conditions, in which the patient is 
fully alert such as focal cortical dysplasia, or presents with impaired consciousness , 
down to (coma-LPDs) 
-As with other EEG patterns, LPDs can be found in a variety of etiologies with cortical 
pathology (e.g., encephalitis, stroke, subarachnoidal bleeding, trauma, tumors, 
cysticercosis, and intoxication) or subcortical pathology 
-There is a long-lasting debate whether they represent an ictal, interictal, or semiictal 
pattern 
-Neuroimaging studies (PET and SPECT) as well as improvement after treatment argue 
for the ictal nature of some forms of LPDs 
-In the comatose patients (coma-LPDs), they can appear in the form of PLED-proper 
and PLED-plus, with superimposed faster activity 
- often accompanied by diffuse slowing or alternating or bilateral independent LPDs (or 
BiPLEDs) or multifocal LPDs 



EEG Patterns in Coma

6. Triphasic waves (TWs) 
-rather specific for metabolic (hepatic, renal) causes but can be found in coma of 
any cause . They are now termed continuous 2-Hz generalized PDs with 
triphasic morphology 
-Generalized sharp waves with triphasic morphology can be found in 
Lennox–Gastaut syndrome, which can be extremely difficult to differentiate from 
TWs 
- Atypical TWs were defined as “localized or lateralized sharp waves with 
triphasic configuration” and are epileptogenic if they disappeared following AED 
treatment 
-How to differentiate epileptic vs benign is still controversial



EEG Patterns in Coma

7. Burst suppression patterns 
- in deep stages of coma 
-and some rare childhood encephalopathies (e.g., Ohtahara syndrome)
 -poor prognosis in cerebral hypoxia/anoxia after cardiopulmonary arrest also 
(structural, toxic, and metabolic) or during hypothermia 
-The pattern consists of periodic high voltage, sharply contoured waveforms, 
including spikes and polyspikes, at times with a buildup or salvos of spikes 
alternating with periods of severe suppression or even isoelectricity. The bursts 
last from less than a second to 10 s or more, and the period of suppression may 
be a second to 10 s or much longer 
-salvos of myoclonic jerks in the arms, face, chest, or legs may occur, esp after 
stimuli 



EEG Patterns in Coma

8. Alpha and theta coma patterns 
- brainstem stroke or tumors 
-also  cerebral hypoxia/anoxia 
-at times with anterior preponderance 
-not reactive to external stimuli.
-to be distinguished from slow spindles in apallic syndrome (unresponsive 
wakefulness) or 
reemerging remnants of alpha rhythm in minimally conscious states. 
-rarely ictal activity can emerge from an alpha coma pattern 



EEG Patterns in Coma

9. Sleep-like EEG patterns in coma 
-spindles, slow activity, K-complexes, and arousal reactions 
- in brain trauma but can be found also with other etiologies 
-Spindles may occur at faster and lower frequencies than physiologic spindle 
activity and can be of longer duration than usual. 
- no spatiotemporal evolution, which clearly distinguishes them from ictal 
rhythmic discharges. 



Old Terminology New Terminology
Triphasic waves (TWs) Continuous 2/s GPDs with triphasic 

morphology

Periodic lateralized epileptiform discharges 
(PLEDs)

Lateralized periodic discharges (LPDs)

Bilateral periodic epileptiform discharges 
(BiPLEDs

Bilateral periodic discharges (BPDs)

Generalized periodic epileptiform 
discharges (GPEDs)

Generalized periodic discharges (PDs)

Frontal intermittent rhythmic delta activity 
(FIRDA)

Occasional frontally predominant brief 2/s 
generalized rhythmic delta activity 
Stimulus-induced-evolving lateralized 
rhythmic delta activity (SI-evolving LRDA) 

Stimulus-induced rhythmic, periodic, or ictal 
discharges (SIRPIDs) with focal evolving 
rhythmic delta activity

Evolving lateralized rhythmic delta activity 
(LRDA)

Semirhythmic Delta Quasi RDA

Coma with lateralized epileptiform 
discharges (coma-LEDs) 

Coma with lateralized periodic 
discharges (coma-LPDs)

Coma with generalized epileptiform 
discharges (coma-GEDs) 

Coma with generalized periodic 
discharges (coma-GPDs) 



The revised terminology for rhythmic and periodic patterns in critically ill 
patients with coma/stupor 

1  Name of the pattern: Periodic Discharges, Rhythmic Delta Activity, or 
Spike-and-wave/sharp-and-wave plus subtypes. 
2  Morphology: sharpness, number of phases, triphasic morphology, absolute and 
relative amplitude, polarity. 
3  Location: generalized (including any bilateral synchronous pattern), lateralized, 
bilateral independent, multifocal. 
4  Time-related features: prevalence, frequency, duration, daily pattern duration and 
index, onset (sudden vs. gradual), and dynamics (evolving, fluctuating, or static). 
5  Modulation: stimulus-induced versus spontaneous
6 Semiology
7 Effect of treatment

Hirsh 2013



Etiologic factors and EEG pattern in 
generalized and lateralized comatose NCSE 

Coma GED Coma LED
EEG Pattern -Continuous generalized spiking 

-Periodic spiking
-Burst suppression pattern 
in different variations 
-Other generalized 
periodic abnormalities 
-Bilateral triphasic waves 

-Continuous focal spiking
-PLEDs
-BiPLEDS
-Unilateral burst suppression 
Pattern
-Unilateral triphasic waves 

Etiology -Diffuse primary or secondary brain 
disturbances (anoxic, toxic, metabolic, 
infectious, degenerative) 
-Space-occupying lesions with brainstem 
compression
-Known epilepsies? 

-Focal brain lesions (acute)
-Rarely: diffuse 
abnormalities (aminophylline 
intoxication, some forms of 
diabetic coma) 
-Known epilepsies? 



Generalized Periodic Discharges as an example of 
unclear significance

Hirsch et all 2012:
-matched 200 consecutive cEEG patients with GPDs to controls based on age, 
category of presenting illness, and level of consciousness

-GPDs had a significant association with 
NCSz (26.5% with GPDs vs 7.5% of controls) 
NCSE (21.5% vs 6.5%)

But NOT with Convulsive SE
30% in both groups had CSz, and 6% in both groups had CSE

Overall: 
-46.0% with GPDs had seizures and 23.5% had SE during cEEG
-hospital mortality for GPD patients was 41.0% (65.5% with CA and 36.8% 
without CA)
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Working Clinical Criteria for Nonconvulsive Status Epilepticus

Patients without known epileptic encephalopathy
-Epileptiform Discharges  > 2.5 Hz
-EDs ≤ 2.5 Hz or rhythmic delta/theta activity (>0.5 Hz) AND one of 
the following: 
-EEG and clinical improvement after IV AEDa
-Subtle clinical ictal phenomena during the EEG patterns mentioned
-Typical spatiotemporal evolution 

Patients with known epileptic encephalopathy
(West, Landau/Kleffner, Otahara, Early Myoclonic infancy, Dravet, Lennox-Gastaut, Doose)
-Increase in prominence or frequency of the features mentioned above, when compared to baseline 
with observable change in clinical state 
-Improvement of clinical and EEG features with IV AEDs 

Salzburg 2015, London-Innsbruck Statue Epilepticus Annual Symposium



EEG Diagnosis of NCSE 

2013:
Salzburg Consensus Criteria for diagnosis 
of Non-Convulsive Status Epilepticus (SCNC) were proposed at the 4th 
London-Innsbruck Colloquium on status epilepticus in Salzburg

In Addition, 2012:
American Clinical Neurophysiology Society's Standardized Critical Care EEG 
Terminology, 2012 version (ACNS criteria) 
 NEXT SLIDE:



EEG criteria for NCSE in the comatose 

Rhythmicity:
-repetition of a waveform with relatively uniform morphology and duration and without an interval 
between consecutive waveforms. 
-RDA = rhythmic activity < 4 Hz. The duration of one cycle (i.e., the period) of the rhythmic pattern 
should vary by <50% from the duration of the subsequent cycle for the majority (> 50%) of cycle pairs to 
qualify as rhythmic.” 
Fluctuation: “fluctuating is defined as follows: 
-> 3 changes, in frequency, not more than 1 min apart, (by at least 0.5/s)
- >3 changes in morphology, or 
->3 changes in location (by at least 1 electrode)
Evolution: 
-at least 2 unequivocal, sequential changes in frequency, morphology, or location :
-evolution in frequency : at least 2 consecutive changes in the same direction by at least 0.5/s, e.g., from 
2 to 2.5 to 3/s or from 3 to 2 to 1.5/s
-evolution in morphology: at least 2 consecutive changes to a novel morphology
-evolution in location : sequentially spreading into or out of at least two electrodes.
Response to IV AEDs: reactivity to IV AEDs within 10 min after AED was fully applied and tested 
-Clinical response: improvement is defined as better performance in one of the following three 
domains: “say your name”, “repeat 1, 2, 3”, “raise your arms” 
-EEG response: improvement is defined as reduction to “occasional occurrence”, 1–9% of epoch). 
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From a clinical standpoint, any attempt to classify comatose NCSE has 
to answer four critical questions: 

(1) Is the coma caused by an epileptic seizure or SE, or by 
the underlying brain disorder itself? 
(2) To what degree does the epileptic activity contribute to 
the depth of coma? 
(3) Does the ongoing epileptic activity worsen the prognosis? 
(4) Should we treat all forms of epileptic activity found in 
coma? 



Predicting the outcome in Individual Patients

Algorithms to predict outcome:

STESS: Status epilepticus severity score 
age, type of seizure, level of consciousness and history of previous seizures 

-Good at predicting bad outcome but has a ceiling effect especially in patients older than 65 years 
without preexisting epilepsy.

ESME: Epidemiology-based Mortality score in SE
aetiology, age, comorbidity, EEG, duration and level of consciousness

-Good at detection of both bad and good outcomes and therefore, is highly qualified for individual risk 
assessment as well as risk stratification in interventional studies. 
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Status epilepticus, Prognosis

Etiology
Duration
Convulsive vs nonconvulsive
Age
Concomitant Disease
Treatment complications



Mortality of convulsive status epilepticus 

High Anoxia
Multiple medical illneses

Intermed Stroke
Tumor
Infection
Trauma

Low Stroke
Tumor
Infection
Trauma



Prolonged Consequences of Status Epilepticus

Animal models 

-Many studies

Human Experience:

-Prolonged Febrile Seizures causes hippocampus damage in some children

-Most Children with prolonged febrile seizures develop cognitive and language deficits

-In convulsive SE: cognitive and language deficits after one month, that remain fixed

-In convulsive SE: long term spatial memory impairment

Postulated mechanisms include inflammation, excitio-toxicity and hypoperfusion of 

hippocampi 
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The relative effectiveness of five antiepileptic drugs in treatment of 
benzodiazepine-resistant convulsive status epilepticus: A 
meta-analysis of published studies

Yasiry and Shovron (2014) searched 2754 papers to compare efficacy of
-5 antiepileptics in Benzo resistant convulsive seizures:

-Levetiracetam: Efficacy 69% , with 1000-3000 mg loading dose
well tolerated, no side effects

-Phenytoin: Efficacy 50% 
cardiopulmoanry side effects, injection site problems

-Valproic acid: Efficacy 76%
hepatic, pancreatic, bleeding

-Phenobaribtal: Efficacy 74%
Resp suppression, sedation , Tolerance!

-Lacosomide: not enough evidence
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Time (Min) Medication Alternative

<2 Min No Medications If patient on any AEDs, reload 
with the known AED

2-10 Lorazepam Diazepam, Midazolam

10-40 Levetiracetam or Valproic or 
Fosphenytoin

Lacosomide

40-60 Levetiracetam or Valproic or 
Fosphenytoin

Lacosomide

>60 Midazolam drip or Propofol 
drip 

Ketamine drip 

>24 hour Midazolam drip or Propofol 
drip or Ketamin drip

Pentobarbital drip or 
Phenobarbital 

NYP-Brooklyn Methodist , Guidelines for Status Epilepticus 



Time Action Medications
 
 
 

0-2
min.

  
 
 

-Diagnose: 
-Airway, Breathing, Circulation
-Give 02; Obtain IV access; 
-Draw blood for chemstrip, CMP, 
CBC, PT/PTT, AED levels, ABG; 
toxicology screen (urine & blood)
-Initiate EKG  Monitoring
-Blood pressure measurement Q 2 
Minutes
-Turn patient to the side to avoid 
aspiration, suction oral secretions; 
protect the head; Do not restrain.

-No Medications!
OR
-If patent is known to 
be on any 
antiepileptic 
medications, 
consider re-loading.



Time Action Medications

2-10
min.

-Thiamine 100mg IV 
(in adults)

-D50 IV 50 ml, unless 
adequate glucose 
known
-Treat Acidosis or other 
metabolic abnormalities
 

-Lorazepam (Ativan) 4 mg IV 
over 2 min. in Peds (0.05 
g/kg); if still seizing, repeat X 
1 in 5 min. 

If no rapid IV access :
-Midazolam 10mg in adults 
(or 0.2 mg/kg) intranasally, 
buccally or IM

OR
-Diazepam 15-20 mg in adults(0.2-0.05 mg/kg)

 



Time Action Medications
 
 
 

10-20
min.

 

 
 

If seizures persist
 - Arrange ICU 
Admission
-Pressor Therapy
-Arrange elective 
intubation
-Ascertain hydration
-Contact the epilepsy 
Attending on call or 
Epilepsy Center to 
begin EEG monitoring 
ASAP
-Chest X ray to Rule 
out aspiration
-Treat Hyperthermia

Give one of the following options:
 Levetiracetam (Keppra): 3000 mg 
IVPB or 20-40 mg/kg IVPB in 15 min

OR
Valproate (Depacon):  40mg/kg IVPB 
over 6mg/kg/min 
 (not to be used for children younger than 2 yrs)

OR
Fosphenytoin 20 mg/kg IVPB at 
150mg/min (max 2000 mg)
Needs EKG  monitoring

OR
Lacosomide (Vimpat):  400 mg VPB in 
15 min



Time Action Medications
 
 
 

20-60 
Min.

 

 
 

If seizures 
persist
 

Midazolam (Versed):  Load:  0.2 mg/kg; repeat 
0.2-0.4 mg/kg boluses every 5 minutes until 
seizures stop, up to a maximum total loading 
dose of 2 mg/kg.  Initial drip rate 0.1 mg/kg/hr.  
drip dose range: 5-30 mg/hour

OR 
Propofol (Diprivan):  Load 2 mg/kg; repeat 1-2 
mg/kg boluses every 3-5 minutes until seizures 
stop, up to maximum total loading dose of 10 
mg/kg.  Initial drip rate: 2 mg/kg/h.  
drip dose range: 30-200 mcg/kg/min
(not to be used for children younger than 2 yrs)

OR 
Ketamine: Load 3 mg/kg IV, then 0.5-5 
mg/kg/hr IV drip



Time Action Medications

1-24 
Hours

 

If still seizing:
 
-Cranial CT if indicated
-Lumbar Puncture and 
Antibiotic Therapy, if 
indicated
-Check AED levels if 
indicated
-Check CPK, U/A, 
repeat CMP
 

Give one of the following 3 
options:
Pentobarbital.  Load 5 mg/kg at 
up to 50 mg/min; repeat 5 mg/kg 
boluses until seizures stop.  Initial 
IV drip rate:  1 mg/kg/hr.  dose 
range: 0.5-5 mg/kg/hr; 
OR
Magnesium Sultae 4 gm IV bolus, 
the 4 gm/Hr

Will use Phenobarbital only in 
exceptional situation



Status epilepticus, Guidelines

New York Methodist Hospital Comprehensive Epilepsy 
Center has developed guidelines for treatment of status 
epilepticus .

These guidelines are recommended for all cases with 
consideration to special populations.



Treatment of status epilepticus 
special considerations

-Special attention should be paid to certain populations esp. 
pregnancy,  increased intracranial pressure and pediatric 
population.

-An effort should be made to find out if patient is already on 
any antiepileptic medications. 
It is advisable to reload with the same medication, and send 
for levels.
 
-In case of drug-induced hypotension, Do not stop or lower 
the medication, but fluids and pressors should be started.



Treatment of status epilepticus 
special considerations

-The maintenance dose for continuous IV Drips should be 
titrated to desired EEG changes, eg: cessation of electrical 
seizure activity, or “Burst Suppression EEG pattern. 

-Titration to sedation should be avoided, since the patient 
might be in NCSE.  

-Rapid cessation of all above-mentioned drugs should be 
avoided to minimize the chances of recurrence.

-NaCl solution is preferable for all drips, than Glucose 
containing solutions.



Status Epilepticus
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