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Disclosure 

 

Several medications discussed in this 

presentation are not FDA / EMA approved for 

status epilepticus 
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38% 4% 
• Superrefractory Shorvon&Ferlisi Brain 2011 

Resistant to 1st course of anesthesia 

25% 33% 
• Refractory Novy Epilepsia 2010 

resistant to BDZ and AED 

10% 63% • Responsive 

Frequency 
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Refractory SE and outcome 

May be good even after prolonged RSE (15%-40%) !! 

Cooper Arch Neurol 2009, Bausell Neurology 2011, Drislane Epil Behav 2011, Lai Crit Care 2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lai Crit Care 2015 
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Claude Serre, Humour noir et hommes en blanc, 1975 
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The longer generalized SE lasts, the harder it is to treat! 
Fountain J Clin Neurophysiol 1995, Treiman NEJM 1998 
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Mortality predictors 

Sutter Nature Rev 

Neurol 2013 

10 
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Non-convulsive SE and Coma 

 

 

 

 

 

 
Bauer & Trinka Epilepsia 2010 
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Evidence...?! 

 

 

 

 

 

 
G. Delisle, Mappemonde à l’usage du Roy. 

Covens & Mortier, Amsterdam, ca. 1730 
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SE treatment in Lausanne (2019) 
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3rd-line, children, GSE 

Responders (40 pts., after DZP+ PHT) Singhi J Child Neurol 2002 

MDZ IV (clinically guided): 86% 
non-significant 

DZP IV (cllinically guided): 89% 

non-significant 
: 43% 

: 22% 

PRO IV (EEG guided) 

THP/PTB IV (EEG guided) 

3rd-line, adults, G and CP SE 
 
Responders (23 pts., after BDZ+ AED) Rossetti Neurocrit Care 2011 
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3rd line (anesthetics): overview 

Kress 1987, Van Ness 1990, Parke 1992, Orser 1995, Cremer 2001, Zhan 2001, 

Claassen 2001 & 2002, Walder 2002, Vasile 2003, Charlesworth 2004, Marik 2004, 

Rogawsky 2004, Rossetti 2004, Parviainen 2006, Zarovnaya 2007, Iyer 2009 
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 BBT PRO MDZ 

Mechanisms GABAA 

(NMDA,Ca) 

GABAA 

(NMDA ?,Ca) 

GABAA 

Loading dose THP 2-7mg/kg 

PTB 5-15 mg/kg 

2 mg/kg 0.1-0.3 mg/kg 

Maintenance THP 3-5 mg/kg/h 

PTB 1-5 mg/kg/h 

2-5(10) mg/kg/h 0.05-0.6 

mg/kg/h 

Elimination t1/2 THP 36h, PTB 22h 2h 0.5-50h 

Drawbacks Long wash-out PRIS: check 
lactate, add BDZ 

Habituation 

 

3rd-line, adults, retrospective 
 

Responders (33 pts., after BDZ+ AED) Bellante J Neurol 2016 

MDZ IV, 19 pts. (EEG guided) : 63% 
non-significant 

THP IV, 14 pts. (EEG guided) : 64% 

 
Adverse events (all p<0.05) 

MDZ IV; infection: 26%, hypotension: 15%; ICU stay : 6d 

THP IV; infection: 64%, hypotension: 57%; ICU stay : 15d 
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EEG targets 

 

 

 

Brophy Neurocrit Care 2012 
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EEG targets 

 
 

Successful anesthetic wean 

• Interburst interval : no 

• BS ratio : no 

• Burst length : no 

• Load of epil. bursts : p=0.008 

 
Johnson Neurocrit Care 2016 
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Ketamine (+ GABA-ergic agent) 

58 adults, retrospective, multi-center Gaspard Epilepsia 2013 

• permanent RSE control in 7 (12%); 4 postanoxic; mortality 43% 

• No response if given <0.9mg/kg/h, after >8 days 

 

11 adults, retrospective, single-center Synowiec Epilepsy Res 2013 

• RSE control in 7 (68%); mortality 18% 

• All treated <8 days 

 

42 adults, retrospective, single-center Höfler CNS Drugs 2016 

• RSE controlled in 27 (64%); 9 postanoxic; mortality 45% 

• Median treatment after 3d, no predictor of success 
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Ketogenic diet 

10 adults, retrospective, multi-center Thakur Neurology 2014 

• NG tube (?), 22d (median) after SE start 

• Ketosis in 9, SE controlled in all (90%) 

 
15 adults, prospective, multi-center Cervenka Neurology 2017 

• NG tube, 10d (median) after SE start 

• Ketosis in all at 2d (median), SE controlled in 11 (73%) 

 
11 adults, retrospective, single-center Francis Neurocrit Care 2018 

• NG tube (?), 1d ! (median) after SE start 

• Ketosis in 10 at 1d (median), SE controlled in 8 (73%) 
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Anti IL-1β -R (anakinra) 

First human report Kenney-Jung Ann Neurol 2016 

• F, 32 months, healthy  FIRES 

• 3 courses at 5mg/kg; good recovery at 12 months 
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Used de novo in 15/987 (1.5%) adult episodes (=12 pts) 
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21 pts (8 children); 10 (48%) responders 

recurrence after TMS in 76% of responders 
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27 pts. (18 children); responders: gener. SE 76%, focal SE 25% 
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19 pts. (4 children); 7 (37%) complete responders 
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Complications of long ICU stay 

Cereda Neurocrit Care 2009, Cooper Arch Neurol 2009, Sutter Epilepsia 2012 

 

• Infections 

• ICU myopathy, neuropathy 

• Thrombosis, embolism 

• Ileus 

• AED side effects 

• … 
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Lack of return to baseline 

independently associated to use of 

newer AED (OR=2.91, p<0.001) 
Fatuzzo Epilepsia 2018 
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CNS Drugs 2017;31:327-334 

Duration of anesthetics and atrophy 
Hocker JAMA Neurol 2016 

 

 

 

 

 

 

 

 

 

 

 

 
19 pts, no correlation with survival 
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Does SE treatment influence prognosis? 

 

 

 

 

 
ICU-based, 171 episodes 

Sutter Neurology 2014 

ICU-based, 144 episodes 
Kowalski Crit Care Med 2012 
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Does SE treatment influence prognosis? 

 
Adjusted RR of therapeutic coma (new disability: diamonds; mortality: squares) 

 

 

 

 

 

 

 

 

 

 

 

 

 
Hospit. cohort, 467 patients 

Marchi Crit Care Med 2015 
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OR 1.60 (1.22-2.11) Coma: 

Fatal etiology:   OR 1.60 (1.34-1.91) 

Refractoriness: OR 1.28 (1.06-1.55) 

OR 1.10 (1.02-1.18) Severity: • 

• 

• 

• 

Hospitalisation length 

OR 1.62 (0.58-3.39) Coma: 

Fatal etiology:   OR 2.60 (1.25-5.40) 

Refractoriness: OR 2.13 (1.01-4.50) 

OR 1.54 (1.19-1.99) Severity : 

Comorbiditiy: OR 1.18 (1.04-1.34) • 

• 

• 

• 

• 

Mortality 
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Induce coma in which SE form? 
Quickly in gen.-convulsive, deferred in focal, never in absence! 

 

Which agent? 
MDZ  PRO > BBT 

 

To which EEG target? 
Seizure suppression or burst-suppression (1 / 10 sec.) 

 

How long? 
12-24 hours, then wean over 3-12 hours, (and again…) 

 

Stopping treatment? 
Only if evidence of permanent brain damage! 
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Take home messages... 

 
• 1st line has best evidence 

• Biological background is determinant 

• Adapt tt aggressiveness (~ intubation!) 

• Think at Ketamine, Ketogenic diet 

• Target the etiology! 
Auguste Rodin, Le penseur, 1902, Paris 
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Merci ! 
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