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The Newcastle upon Tyne Hospitals NHS Foundation Trust 

Guideline for the Management of Status Epilepticus in Adults 

 

1 Introduction 

Generalised convulsive (GCSE) and non-convulsive status epilepticus (NCSE) are 
important neurological conditions potentially associated with significant mortality and 
morbidity rates. Patients with prolonged or rapidly recurring convulsions lasting more than 
5 min are in status epilepticus (SE) and require immediate resuscitation. Although there 
are relatively few randomized clinical trials, available evidence and experience suggest 
that early and aggressive treatment of SE improves patient outcomes. 
 

2 Guideline Scope 

This guideline applies to the management of adults being managed by the critical care 
team. 

For the purposes of this guideline status epilepticus (SE) is defined as 5 min or more of: 

(i) continuous clinical and/or electrographic seizure activity or  
(ii) recurrent seizure activity without recovery (returning to baseline) between 

seizures. 
 

Status Epilepticus may be subdivided into: 

1. Convulsive Status Epilepticus 
a. Defined as convulsions that are associated with rhythmic jerking of the 

extremities, may be subtle. 
b. Focal motor status epilepticus and epilepsia partialis continua are not 

included in this definition. 
2. Non-convulsive status epilepticus (NCSE)  

a. Defined as seizure activity seen on EEG without clinical findings associated 
with GCSE. Often follows GCSE. 

3. Refractory SE (RSE)  
a. Patients who continue to experience either clinical or electrographic seizures 

after receiving adequate doses of an initial benzodiazepine followed by a 
second acceptable antiepileptic drug (AED) will be considered refractory. 

b. In the above scheme, the refractory stage is reached 60 minutes after the 
initial therapy.  

 

3.1 Causes to consider: 

Acute processes  

Metabolic disturbances: electrolyte abnormalities, hypoglycemia, renal failure, sepsis 

Central nervous system infection: meningitis, encephalitis, abscess 

Stroke: ischemic stroke, intracerebral haemorrhage, subarachnoid haemorrhage, cerebral 
sinus thrombosis 

Head trauma with or without epidural or subdural hematoma 

Drug toxicity 
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Withdrawal from opioid, benzodiazepine, barbiturate, or alcohol 

Non-compliance with AEDs 

Hypoxia, cardiac arrest 

Hypertensive encephalopathy, posterior reversible encephalopathy syndrome (PRES) 

Autoimmune encephalitis (i.e., anti-NMDA receptor antibodies, anti-VGKC complex 
antibodies), paraneoplastic syndromes 

 

Chronic processes 

Pre-existing epilepsy: breakthrough seizures or discontinuation of AEDs  

Chronic ethanol abuse in setting of ethanol intoxication or withdrawal 

CNS tumours 

Remote CNS pathology (e.g., stroke, abscess, TBI, cortical dysplasia) 

Acute symptomatic SE is more frequent in younger children with SE  

Prolonged febrile seizures are the most frequent cause of SE in children  

 

3.2 Treatment of Status Epileticus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For all patients 

 

The goals of treatment are to:  

1. support the patient 

2. to urgently stop both clinical and EEG seizure activity. 
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1. Blood sugar (BM) 

2. Monitor vital signs. 

3. Head computed tomography (CT) scan (appropriate for most cases) 

4.  Order laboratory test: blood glucose, full blood count, U&E, calcium (total and 
ionized), magnesium, AED levels. 

5. Electroencephalograph (EEG) monitoring - evaluate for NCSE if not waking up 
30mins after clinically obvious seizures cease. 

 

Consider based on clinical presentation 

1.  Brain magnetic resonance imaging (MRI) 

2.  Lumbar puncture (LP) 

3.  Comprehensive toxicology panel including toxins that frequently cause seizures (i.e. 
isoniazid, tricyclic antidepressants, theophylline, cocaine, sympathomimetics, 
alcohol, organophosphates, and cyclosporine) 

4.  Other laboratory tests: liver function tests, serial troponins, group and save, 
coagulation studies, arterial blood gas, AED levels, toxicology screen (urine and 
blood), and inborn errors of metabolism 

 

Specific Measures 

Early status Lorazepam (iv) 0.1mg/kg (usually a 4mg bolus, repeated once after 
10-20 minutes; rate not critical) 

 
  Give usual AED medication if already on treatment 
 
  For sustained control or if seizures continue, treat as below 
 
Established status Phenytoin infusion at a dose of 20mg/kg (maximum 2g). Rate 

50mg/minute with ECG monitoring. 
Fosphenytoin or phenobarbitone have been described as alternatives 
but are rarely used in NUTH 

 

Urgent control AED treatment following administration of short acting benzodiazepines is 
required in all patients who present with SE, unless the immediate cause of SE is known 
and definitively corrected (e.g., severe hypoglycaemia).  First line benzodiazepines are 
frequently under-dosed because the labeled 4 mg initial dosing of lorazepam for SE is 
greater than the initial dose used for most other indications in the ED. Initial treatment 
failure is often a result of using inadequate initial doses of IV benzodiazepines and then 
waiting too long to repeat benzodiazepine doses and advance to second line agents or 
general anesthesia and induced coma. 
 

There are two goals of urgent control therapy.  

1. For patients who respond to emergent initial therapy and have complete 
resolution of SE, the goal is rapid attainment of therapeutic levels of an AED 
and continued dosing for maintenance therapy.  
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2. For patients who fail emergent initial therapy, the goal of urgent control 
therapy is to stop SE. 
 

In patients with known epilepsy who have been on an AED before admission, it is 
reasonable to provide an IV bolus of this AED, if available, prior to initiating an additional 
agent. This may include additional boluses that will result in higher than normal target 
concentrations of the AED to achieve the desired therapeutic response (i.e., cessation of 
seizure activity). 

Definitive control of SE should be established within 60 min of onset. All patients 
presenting with SE will need emergent initial AED therapy (i.e., 1st line) and urgent control 
AED therapy (i.e., 2nd line) in addition to AED maintenance therapy, even if SE is 
immediately controlled. 

Patients who do not recover their baseline neurological status within 2—30mins after 
initiating therapy should undergo EEG monitoring.  

 

RSE management 

At this stage after attempts to control the SE with bolus intermittent therapy fails, treatment 
recommendations are to use continuous infusion AEDs to suppress seizures. It is not 
necessary, and is usually not advisable, to delay advanced therapy with repeated trials of 
alternative second tier AEDs. Some period, generally shorter than an hour and perhaps 
even 30 min, is adequate to determine if the above-described conventional approach will 
be successful. 

The rationale for treating refractory SE with continuous sedative anticonvulsants infusions 
is to prevent both severe acute systemic and long-term neuronal consequences. Acute 
systemic complications such as pulmonary oedema and – potentially fatal – cardiac 
arrhythmias may occur early in the course of GCSE (but are rarely seen in CPSE.) 

EEG monitoring is necessary for refractory status. The primary end-point is suppression of 
epileptic activity on the EEG, with a secondary end-point of burst-suppression pattern. 
There are currently no data to support a standardized regimen for the intensity and 
duration of treatment for RSE. Electrographic seizure control is maintained for 24-48 
hours, followed by gradual withdrawal of the continuous infusion AED. Patients may have 
recurrent RSE upon initial withdrawal of the continuous infusion AED, requiring a return to 
prior or higher doses of the continuous infusion AED for an additional period of time, with 
or without the addition of another agent. 

Maintenance AEDs are given in doses sufficient to maintain therapeutic concentrations 
during and after weaning of the continuous infusion. Therapeutic concentrations may 
exceed published target concentrations for many AEDs and dosing should be 
individualized to achieve seizure control and minimize adverse effects. 

Long term antiepilepsy drug therapy must be given in parallel with emergency treatment. 
The choice of drug depends on previous therapy, the type of epilepsy, and the clinical 
setting. Any pre-existing AED therapy should be continued at full dose, and any recent 
reductions reversed.  

If phenytoin or phenobarbitone has been used in emergency treatment, maintenance 
doses can be continued orally or intravenously guided by serum level monitoring. Other 
maintenance AEDs can be started also, with oral loading doses. Care needs to be taken 
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with nasogastric feeds, which can interfere with the absorption of some AEDs (eg 
phenytoin.) Once the patient has been free of seizures for 12−24 hours and provided that 
there are adequate plasma levels of concomitant antiepilepsy medication, then the 
anaesthetic should be slowly tapered.  

There is no defined duration of electrographic seizure control or ‘‘number of trials’’ of 
electrographic seizure control after which care is considered futile. Aggressive treatment 
should be continued in all situations until the physician determines therapy is successful or 
futile. Patients with RSE in whom it is appropriate to use prolonged therapy include young 
patients with a healthy pre-morbid state, self-limited disease processes, and absence of 
intracranial lesions suggesting a poor prognosis (e.g., cortical laminar necrosis.) 

 

NCSE 

Incidence in comatose patients in ICU varies in incidence from 8% of medical ICU patients 
to 30-40% of patients in neuro-intensive care units. It occurs in a significant proportion of 
patients with another cause for coma (eg subarachnoid haemorrhage, traumatic brain 
injury.) Treatment for non-convulsive status epilepticus is less urgent than for convulsive 
status epilepticus. In these patients the risks of anaesthesia (e.g. hypotension, 
gastroparesis and immunosuppression) may be greater than the risks of ongoing non-
convulsive epileptic activity.  

Treatment should be considered as follows:  

 • Maintenance or reinstatement of usual oral AED therapy  

 • Use of intravenous benzodiazepines under EEG control, particularly if the diagnosis is 
not established  

 • Referral for specialist advice and/or EEG monitoring  

Pseudoseizures 
 

Non-epileptic spells-simulating SE (‘‘pseudostatus’’) occur mainly in patients with genuine 
seizure disorders and may be difficult to differentiate from SE. These may represent 
volitional behavioral problems or non-volitional somatisation disorders. Indicators 
suggestive of non-epileptic spells include preserved consciousness or purposeful 
movements, poorly coordinated thrashing, back arching, eyes held shut, head rolling, and 
pelvic thrusting. Benzodiazepines are usually effective therapy for non-epileptic spells. 

 

Immunomodulation/Treatment directed to underlying cause 
 

The role of autoimmunity in epilepsy and status epilepticus remains unclear. There is a 
growing body of literature describing possible pathologic antibodies in numerous epilepsy 
syndromes. In addition, the value of immunomodulatory therapies including 
corticosteroids, and to a lesser extent plasmapheresis and IVIG in paediatric epilepsy 
syndromes such as West syndrome, Lennox-Gastaut, Landau-Kleffner, and Rasmussen 
encephalitis have been demonstrated by several studies and case series. With regard to 
refractory status epilepticus specifically, there are occasional case reports documenting 
both treatment success and failure with plasmapheresis. Given the paucity of evidence, 
unless an autoimmune aetiology is strongly suspected, immunomodulatory therapies 
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should be reserved for refractory status epilepticus only in exceptional circumstances after 
discussion with the neurology team. 

 
 

Corrected phenytoin levels 

Phenytoin is a heavily protein bound drugs and levels should be corrected for albumin 
level. 

Corrected level  =  measured level       . 

  (0.02 x albumin [g/L]) + 0.1
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Therapeutic Options for Status Epilepticus 

Drug Initial dose Subsequent 
dose 

Adverse Effects Comments 

Lorazepam (iv) 0.1mg/kg up to 
4mg 

Repeat after 5-10 
mins 

Hypotension 
Respiratory 
depression 

 

Midazolam (im/iv) 0.2mg/kg up to 
10mg 

 Hypotension 
Respiratory 
depression 

 

Phenytoin (iv/po) 20mg/kg Up to 500mg per 
day 

Hypotension 
Dysrhythmias 

Max 50mg/min 

ECG monitoring 
needed 

Syrup is 90% of 
the dose that 
would be given 
by capsules or 
injection 

Sodium valproate 
(po/iv) 

20-30mg/kg Maximum 2.5g 
per day 

High ammonia 

Pancreatitis 

Low platelets 

Hepatotoxicity 

Caution in TBI 

Levetiracetam/ 
keppra (po/iv) 

1.5-2.5g over 5 
minutes 

500-1500mg bd   

Phenobarbitone 
(iv/po) 

10mg/kg 60-180mg od Hypotension 

Respiratory 
depression 

 

Lacosamide 
(iv/po) 

200-400mg 100mg/bd PR prolongation 

Hypotension 

 

Carbamazepine 
(po) 

2-3mg/day Increase dose 
every 3-5 days to 
10mg/kg/day 

  

Pregabalin (po) 300mg bd    

Ketamine (iv) 0.5mg/kg    
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Continuous IV infusions  

Must be given by senior anaesthetic staff in monitored environment 

Drug Initial dose Subsequent 
dose 

Adverse effects Comments 

Propofol 1-3mg/kg 0-4mg/kg/h Hypotension, 
respiratory 
depression, 
propofol infusion 
syndrome 

 

Midazolam 30-300mcg/kg 30-200mcg/kg/h Hypotension 

Respiratory 
deppression 

 

Thiopentone 75-125mg if 
unstable or 2-
5mg/kg 

0.5-3mg/kg/h Hypotension 

Resp depression 

Cardiac depression 

Immunosuppression 

Hypokalaemia 

Further boluses 
of 75mg can be 
given for 
breakthrough 
seizures 

Ketamine 0.5mg/kg 0.4-2.5mg/kg/h   
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Flowchart of SE Management 

 

 

 

 

CLZ: clonazepam; ECT: electroconvulsive treatment; KD: ketogenic diet; LCM: lacosamide; LEV: 
levetiracetam; LZP: lorazepam; MDZ: midazolam; PGB: pregabalin;PHT: phenytoin; PRO: 
propofol; PTB: pentobarbital; rTMS: repetitive transcranial magnetic stimulation; SE: status 
epilepticus; THP: thiopental; TPM: topiramate; VNS: vagus nerve stimulation; VPA: valproate 

 

Ref: Lancet Neurol. 2011 October ; 10(10): 922–930.
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Use of Thiopentone in Status Epilepticus  

EEG & burst supression 

 

The EEG activity is essential as it indicates there is still functioning neurons. EEG absence 
of waveform may indicate tissue death or too large a dose of thiopentone. 

 

Attach a BIS monitor – ensure suppression ratio (SR) is displayed in the top right hand 
corner of the screen. 

 

 

 

 

The screen speed is six seconds it will take one “blip” of activity six seconds to cross the 
screen from right edge to the left edge. A burst suppression ratio of 1:2 would mean  

 - one screen (six seconds) of EEG brain wave activity = burst  
 - two screens (12 seconds) of EEG silence = suppression of electrical activity in 

the brain  
 

Dilute 1.5 grams of thiopentone with 60mL sterile water for injection to give a concentration of 
25mg/mL. This must be infused via central vein. 

 

1. Loading dose: 5 mg/kg of thiopental over 5 minutes IV, repeat every 5 minutes until BIS 
shows suppression ratio > 70%.  

2. Thiopental infusion to maintain BIS SR 70 – 80%.  

 

Loading: 3-5mg/Kg bolus, followed by 10-20mg/Kg over 1 hr  
Maintenance: 3-5 mg/Kg/hr, after 2-3 days infusion rate needs reduction as fat stores are 
saturated. 

Therapeutic serum level: 6-8.5 mg/dl (but ranges vary and toxic range often overlaps with 
therapeutic range) 
Weaning: dosage is halved every 12 hr. 

 

4 Training, Implementation, Resource implications 

This guideline is not intended to be a replacement for an integrated approach to 
management from the critical care and neurology teams. 

 

5 Monitoring Section 

Periodic audit should occur to ensure that patients with status epilepticus are treated 
according to the recommendations in this guideline. 

Goal: a burst suppression ratio of 1:2 (66%) 
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6 Evidence Review and Evaluation 

The evidence in the references below was used to formulate this guideline. 
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