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“Lo SE è una condizione risultante sia dal fallimento dei meccanismi responsabili 
della cessazione della crisi sia dall’inizio di meccanismi che portano ad una 
anormale prolungamento della crisi epilettica (dopo un tempo t1). Questa è una 
condizione che può avere conseguenze a lungo termine (dopo un tempo t2), 
come morte neuronale, danno neuronale, e alterazioni delle connessioni 
neuronali, che dipendono dal tipo e dalla durata della crisi”

Definizione di Stato epilettico (SE) secondo le ultime linee guida 
dell’International League Against Epilepsy (ILAE) del 2015



 



  





 

Members of the convulsive status epilepticus study group of the uslcentro Toscana, Italy.
Paola Bartalucci, Alessandra Borgheresi, Roberto Campostrini, Barbara Chiocchetti, Massimo 
Cincotta, Fabio Daviddi, Giovanni Del Sorbo, Lucia Devito, Camilla Ferrari, Maria Lombardi, Marco 

Monfardini, Mario Rugna, Emma Sirabella, Milena Taglioli, Laura Tirelli, Gino Volpi.



 

 

Glaucer et al., 



 

Double-blind, randomized, noninferiority trial 

Subjects whose convulsions had persisted for more than 5 minutes and who were still convulsing after 
paramedics arrived were given the study medication by either intramuscular autoinjector (10 mg IM 
midazolam or intravenous infusion (4 mg IV lorazepam)

At the time of arrival in the 
emergency department, seizures 
were absent in 73.4% subjects in 
the intramuscular-midazolam 
group and in 63.4% in the 
intravenous-lorazepam group 
(P<0.001 for both noninferiority 
and superiority).
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 Chamberlain et al., Lancet. 2020 Apr 11;395(10231):1217-1224.

Posterior 
probabilities of 
success by age 
and treatment 
groups for the 
primary outcome

Patients included: 225 children, 186 adults, and 
51 older adults. 175 (38%) patients randomly 
assigned to levetiracetam, 142 (31%) to 
fosphenytoin, and 145 (31%) to valproate. 
No differences were detected in efficacy or 
primary safety outcome by drug within each age 
group. With the exception of endotracheal 
intubation in children, secondary safety 
outcomes did not significantly differ by drug 
within each age group

Children

Adults

Older adults



 

 

Loading dose required Effect  delayed;
Serious cutaneous adverse effects

Electrocardiogram and blood 
pressure should be monitored

Severe hypotension and 
cardiac arrhythmias

Blood levels may be misleading Wrong dose adjustment

Should be administered into a 
large peripheral or central vein

Local reactions
Purple glove syndrome

Strong enzyme inducer Makes several coadministered 
drugs less effectives

PROBLEMS AND SAFETY OF THE ADMINISTRATION OF  IV 
LOADING DOSE OF PHENY TOIN

Toxic epidermal necrolysis

Purple glove 
Local reaction



 

 

Since its introduction in 1950, phenytoin (PHT) has been the premier parenteral 
anticonvulsant used in the management of generalized convulsive status epileptics (GCSE) 
that is refractory to benzodiazepines.
However, after more than half a century of use, there continues to be insufficient 
evidence-based data to support its efficacy over other anticonvulsants as a
first-line agent in pediatric or adult patients with GCSE. This coupled with its narrow 
mechanism of action, complex pharmacokinetics and pharmacogenomics, drug-drug 
interactions, unique adverse effects, and formulation issues that make administration 
difficult mandates that PHT be replaced by safer and superiorly effective anticonvulsants 
for the treatment of GCSE when benzodiazepines are ineffective. 



 

 

Glaucer et al., 

Refractory Status epilepticus



 

 

To evaluate the risks of continuously administered IV anesthetic drugs on the 
outcome of adult patients with status epilepticus (SE).

Of 171 patients, 37% were treated with continuously administered IV anesthetic drugs. 

Patients with anesthetic drugs had more infections during SE and a 2.9-fold relative risk 
for death  independent of possible confounders

Prospective observational cohort study



 Lacosamide
Lacosamide: 400 mg IV(over a few mins). Additional dose 200 mg over 10 mins   
  
Thirty-two clinical trials were reported using IV lacosamide as treatment for SE (3 class III and 29 class 
IV).  They used different definitions of RSE, and some included a large proportion of focal SE or 
electrographic NCSE cases. 
• Two studies involved patients who had only received a benzodiazepine prior to lacosamide 

(established SE). 
• Sixteen studies on adults or on both children and adults examined the efficacy of LCM in the 

treatment of convulsive Resistant Status Epilepticus (2 class III and 14 class IV studies)

For children and adults with CRSE, it is possible that lacosamide (at a loading dose of 10 mg/
Kg) is effective at stopping Resistant SE (level C; 2 class III, 14 class IV studies). For adults 
with established CSE, insufficient evidence exists to support that lacosamide and valproate 
are equally effective as second line treatment (level U, 1 class III study). 

Treatment of Refractory Convulsive Status Epilepticus: A Comprehensive Review 
by the American Epilepsy Society Treatments Committee. 

Vossler et al., Epilepsy Curr. 2020 Sep;20(5):245-264.



 

 

J Intensive Care Med. 2022, 1-13

IV BRV was generally well tolerated in patients 
with acute seizures, with a low incidence of 
individual TEAEs classified as behavioral 
disorders. Although outside of the approved 
label, findings from several studies suggest 
that IV BRV reduces seizures and is generally 
well tolerated in patients with status 
epilepticus.

Twelve studies were included for analysis. 

IV BRV acts fast, with 100 mg 2-min bolus 
achieving a tmax in approximately 5 min, 
and suppression of epileptiform activity 
on EEG in a median of 2 min in patients 
with photosensitive epilepsy

Respiratory depression and cardiorespiratory adverse events were not observed 



 

Glaucer et al., 

Refractory status epilepticus



 

Vossler et al., Epilepsy Currents 2020, Vol.  20(5) 245-264

Midazolam: Thirty-three original studies identified, 0 were class I or II, 4 were class III, and 29 
were class IV.
Pentobarbial Thiopental: Forty-four original studies published between 1967 and 2019. Two 
were class III and the other 42 were class IV.
Propofol: Literature between 1988 and 2019 yielded 28 articles (2 class 3, 26 class IV) 
Ketamine: Twenty-five class IV studies included 14 case reports and 11 case series.

In all cases there was insufficient evidence that showed efficacy of any 
drug or a significant difference in any comparison in refractory status 

epilepticus (level U)



Comparison of Intravenous Anesthetic Agents for the
Treatment of Refractory Status Epilepticus

Mechanism 
of Action

Half-Life (Hrs) and 
protein bibding

Drug
Interactions

Adverse Reactions

Midazolam GABA agonist 2–7
94%-97%

CYP 3A4
substrate

Hypotension
 Respiratory depression

Propofol GABA 
agonist; 
NMDA  
antagonist

0.5-7 N/A Hypotension
Respiratory depression 
Propofol Related Infusion 
Syndrome
Increase Triglycerides

Pentobarbital GABA 
agonist;
Barbiturate

biphasic: about 4 
hours in first phase 
and up to 50 hours in 
the second phase

CYP 2A6
inducer

Hypotension
Respiratory depression
Paralytic ileus
Immune suppression
Hepatic/pancreatic dysf

Ketamine NMDA 
antagonist

2.5 CYP 2C9 & 
3A4 substr

Hypertension
Hypersalivation
Hallucinations



May treatment strategy be influenced by different kinds 
of nonconvulsive status epilepticus?

 NCSE that follows convulsive SE.
 NCSE with coma or stupor.
 NCSE without coma or stupor.



Clinical course of the 
present patient. The 
NCSE disappeared after 
the initiation of second-
line immunotherapy. 
The titer of anti-NMDA 
receptor antibodies in
the CSF decreased in 
association with the 
improvements in the 
encephalitis. 



La maggiori criticità cliniche ed organizzative nella gestione 
dello stato epilettico 

• Stesura di protocolli operativi che tengano conto delle 
recenti linee guida

• Il rispetto dei tempi per l’esecuzione delle procedure 
diagnostiche e terapeutiche

• La scelta dei farmaci anche in considerazione delle 
interazioni farmacocinetiche e farmacodinamiche e delle 
comorbidità

• La definizione di percorsi ospedalieri  



Prehospital Treatment of Status Epilepticus in the 
United States

• Prehospital status 
epilepticus treatment 
was rarely consistent 
with expert guidelines. 

• The majority of patients 
received benzodiazepine 
doses lower than 
recommended, and 
many were treated via a 
route not recommended. 

Guterman et al., 



Assessment of the precise relationship between timing in nonconvulsive status 
epilepticus (NCSE) management and its outcome.
Cross-sectional prospective study of 38 admitted NCSE
• The median time to treatment initiation was 5 h, and the median time to first 

electroencephalography assessment was 18.5 h 
• In the cases with out-of-hospital onset (n=24), the median time to hospital arrival 

was 2.8 h. 
• The median time to NCSE control was 16.5 h
There were pervasive delays in all phases of NCSE management. 



Minority of patients receive treatment before arrival in the hospital

Unreliable administration and dosage of benzodiazepines as the first-line agent

Journey to hospital is often prolonged 

Delays in diagnosis of status epilepticus (EEG)

Difficult to retrospectively assess seizure duration and clinical decision making

Limited and laborious data collection 

Health system and institution-specific factors impact protocol adherence



 

 

Observational bi-centric cohort study including all SE patients admitted to the ICU in the period 2016–
2020.
• 431 SE patients were included and 5504 potential DDIs were identified including 1772 DDIs (33%) 

between ASDs, 2610 DDIs (47%) between ASDs and previous usual treatments (PUTs), and 1067 DDIs 
(20%) between ASDs and ICU treatments (ICUTs). 

• DDIs were moderate (n = 4871), major (n = 562) or severe (n = 16). All patients exhibited potential 
DDIs, which were major-to-severe DDIs in 47% of the cases. 

• DDIs were pharmacokinetic (n = 1972, 36%), mostly involving cytochrome P450 modulators, and 
pharmacodynamic (n = 3477, 64%), mainly leading to increased sedation. ASD/PUT DDIs were the 
most frequent and severe. 

• Age, PUT and ASD drug numbers and length of ICU stay were significantly associated with increased 
DDI number. 



CAPITOLO QUINTO – L’epilessia 
nella Emergenza/Urgenza

L’osservazione in DEA    
• Tutti i pazienti con crisi epilettiche in serie o che presentino uno stato epilettico 

“incipiens” dovrebbero essere ricoverati in un presidio ospedaliero dotato di 
rianimazione e ove sia possibile eseguire almeno una TC cranio in urgenza. 

• Dovrebbe inoltre essere possibile eseguire in tempi rapidi un EEG e richiedere 
consulenza neurologica

• Il trattamento farmacologico nei pazienti in stato epilettico resistenti alle benzodiazepine 
dovrebbe essere concordato con il neurologo, se presente, ed in determinati casi la 
consulenza può essere anche solo telefonica.

Firenze, 4 giugno, 2019



Raccomandazioni concernenti l’uso dell’EEG

Dovrebbe essere possibile utilizzare l’EEG come indagine da 
eseguire in emergenza. La non disponibilità dell’EEG non 

dovrebbe tuttavia ritardare il trattamento di questi pazienti.
• Nel paziente che rimane non responsivo dopo il trattamento iniziale, l’EEG 

dovrebbe essere utilizzato per differenziare la sedazione farmaco-indotta 
da una condizione di persistenza di crisi.

• L’EEG dovrebbe essere usato anche per monitorare l’effetto del 
trattamento dei pazienti in SE refrattario, in particolare nelle forme non 
convulsive. 



Neurol Sci. 2020 Jun;41(6):1571-1575. 

• A survey of physicians from all parts of Italy on the management of patients with epileptic 
seizures or status epilepticus in the hospital 
• Epileptologists managed patients with epilepsy, acute seizures, and status epilepticus in 
35%, 21%, and 16% of cases, respectively.
• Diagnostic, therapeutic, and assistance pathways (PDTA) were available in about 50% of 
hospitals.



GPSRC CNS 075    0407

Grazie per l’attenzione
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