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• Many of the treatments discussed are not
approved by the FDA for SE.

http://www.go2pdf.com


http://www.go2pdf.com


http://www.go2pdf.com


The real meaning of the VA
cooperative trial is that the speed of

first treatment is much more
important than the drug selected.
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DVA cooperative study of SE:
treatment success
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DVA cooperative study of SE:
treatment success by initial EEG pattern

pattern percent successfully
treated

discrete seizures 75
waxing and waning 30

continuous seizure pattern 24
brief suppressions 8
periodic discharges 7
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Only the first conventional
anticonvulsant has a reasonable

chance of working in SE.
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VACSP 265: lorazepam arm
(overt SE)
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VACSP 265: phenobarbital arm
(overt SE)
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VACSP 265: diazepam/phenytoin arm
(overt SE)
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VACSP 265: phenytoin arm
(overt SE)
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PHTSE

Proportion refractory to diazepam
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Proportion refractory to lorazepam
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We need a clinical trial to guide
the choice of second-line agents
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Proposed second-line agents

• Phenytoin/fosphenytoin
• Valproate
• Levetiracetam
• Lacosamide
• Topiramate
• Verapamil
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Established SE Treatment Trial
(ESETT) proposal

• Use Neurologic Emergency Treatment Trial
network and additional sites

• Randomize after BZ failure to
– Phenytoin/fosphenytoin
– Valproate
– Levetiracetam

• Parallel studies in US and Europe to obtain
answers faster
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Terminated 65% of SE
(few initial, most refractory)
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LEV mortality 14/34 = 41%
PHT mortality 4/18 = 22%

Fisher’s exact test p = 0.22

Power analysis suggests
sample size of 440 to test

mortality difference
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High-dose benzodiazepines

• Midazolam
– loading dose: 0.2 mg/kg
– maintenance: 0.1 - 2.0 mg/kg/hr (2.0 - 40

µg/kg/min)
– goal: seizure suppression

• Lorazepam
– up to 9 mg/hr
– goal: seizure suppression
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Response of
RSE patients to
continuous
midazolam
infusion
(range of 0.1-0.4
mg/kg/hr)

Claassen et al
Neurology 2001:57:1036-1042
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Propofol

• Consider an initial dose of 3-5 mg/kg
• Maintenance dose, 1 mg/kg/hr (~15

µg/kg/min); increase to achieve seizure
control
– onset of action in 3 to 5 minutes; duration of action

is only 5 to 10 minutes after the drug has been
stopped.

– up to 15 mg/kg/hr (250 µg/kg/min) has been used.

Stecker et al Epilepsia 1998;39:18-26
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Midazolam vs. propofol

• Retrospective review of 20 RSE cases
with continuous EEG monitoring
– 14 propofol, 6 midazolam
– Overall mortality:

• 57% propofol, 17% MDZ (NS)
• Subgroup with APACHE II scores > 20 did show a

statistically significantly higher mortality with
propofol

Prasad A et al Epilepsia 2001;42:380-386
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Other approaches to RSE

• lidocaine
• high-dose

phenobarbital
• paraldehyde
• clonazepam

• isoflurane
• magnesium
• surgery

– resection
– subpial transection
– vagus nerve stimulator
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AnaConDa device for recirculating
volatile anesthetic gases in the ICU
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Our increasing recognition of
inflammatory causes of SE suggests

that we need to pay early attention to
treating the etiology of SE

('source control')
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Immunomodulatory therapy

• With or without a definitive diagnosis of an
immunologic cause of status

• Choices:
– Steroids
– IgIV
– Plasma exchange
– Calcineurin antagonists and other

antirejection drugs
– Cytotoxic agents
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We need to prevent or ameliorate
secondary injury (sometimes from
our treatment) while controlling SE
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Ketamine

• for refractory CPSE
– dose uncertain
– general (dissociative) anesthetic dose 1 - 5

mg/kg, with infusion of 1 – 5 mg/kg/hr (20 - 80
µg/kg/min)

– administer with a benzodiazepine in an
attempt to decrease later psychiatric side
effects
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Patient 2 before ketamine
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Patient 2 after ketamine
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Burst-suppression myths

• EEG burst-suppression has been
demonstrated to be necessary for RSE
control

• achieving burst-suppression means that the
patient will not have seizures

• the burst-suppression pattern is easily
recognized and taught, even for non-
neurologists
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Nitwiticisms

• EEG burst-suppression has been
demonstrated to be necessary for RSE
control

• achieving burst-suppression means that the
patient will not have seizures

• the burst-suppression pattern is easily
recognized and taught, even for non-
neurologists
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Depth of EEG suppression and outcome in barbiturate
anesthetic treatment for refractory status epilepticus

• Retrospective review of 40 patients with RSE treated
with pentobarbital

• 5 died during treatment
• survival correlated best with the etiology of SE

Krishnamurthy and Drislane Epilepsia 1999;40:759-762
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Depth of EEG suppression and outcome in barbiturate
anesthetic treatment for refractory status epilepticus

EEG pattern Slow S-B Flat
N 3 12 20

SE duration 6h 16h 14h
PB duration 26h 72h 14h

survival 3 (100%) 3 (25%) 12 (60%)
median durations
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For copies of slides

• Email me at
– tbleck@gmail.com
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