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INTRODUCTION 
SE has an annual incidence of 28-61 per 100,000 

an estimated mortality of 20 %.
6,7

 It is most prevalent in 

the population with structural brain damage, occurring as 

first or second unprovoked seizure 65% of the time, early 

in the course of epilepsy. It confers 3·3-times higher risk 

of a subsequent unprovoked seizure after symptomatic 

SE.
2  

There is a need for more practical definition to 

identify and deliver emergent and targeted treatment as 

prolonged seizure activity has profound 

neuropsychological consequences like chronic 

encephalopathy with marked global and hippocampal 

atrophy.
3 

Research findings in the last decade have been 

translated into new conceptual definition, revised 

diagnostic criteria, classification and design of treatment 

trials. Status epilepticus (SE) treatment strategies vary 

substantially due to lack of  
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61 per 100,000 
1,9-13

 and 

It is most prevalent in 

the population with structural brain damage, occurring as 

first or second unprovoked seizure 65% of the time, early 

times higher risk 

of a subsequent unprovoked seizure after symptomatic 

There is a need for more practical definition to 

identify and deliver emergent and targeted treatment as 

prolonged seizure activity has profound 

neuropsychological consequences like chronic 

encephalopathy with marked global and hippocampal 

search findings in the last decade have been 

translated into new conceptual definition, revised 

diagnostic criteria, classification and design of treatment 

trials. Status epilepticus (SE) treatment strategies vary 

• clear definition leading to a high degree of 

variability in the current literature

• data to support one treatment over another

In this Review, we discuss the current knowledge about 

status epilepticus in adults, focus on definitions, 

pathophysiology, epidemiology, outc

of generalised convulsive status epilepticus (GCSE), and 

emphasise the importance of early termination of status 

epilepticus.  

 

METHODS 
A PubMed/Medline, Cochrane literature search was 

performed for relevant articles published from 1980 

2015, using the following search terms: status epilepticus, 

recent trends in treatment, anticonvulsive therapies. 

Clinical trials, meta-analyses, review articles, and practice 

guidelines were all eligible for inclusion. 

Status Epilepticus  

Status epilepticus is broadly defined as a prolonged 

seizure or multiple continuous clinical and/or 

electrographic seizure activity for 5min or more, with 

incomplete return to baseline. 
 

Definition of status epilepticus by International League 

Against Epilepsy (ILAE) in 1981:

A seizure that “persists for a sufficient length of time or is 

repeated frequently enough that recovery between attacks 

does not occur”.
4
 

The absence of a definitive timeframe of seizure duration 

made it difficult to accurately define 

redefined as a seizure lasting 30 min on the basis of the 
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pathophysiology, epidemiology, outcomes and treatment 

of generalised convulsive status epilepticus (GCSE), and 

emphasise the importance of early termination of status 

A PubMed/Medline, Cochrane literature search was 

performed for relevant articles published from 1980 to 

2015, using the following search terms: status epilepticus, 

recent trends in treatment, anticonvulsive therapies. 

analyses, review articles, and practice 

guidelines were all eligible for inclusion.  

Status epilepticus is broadly defined as a prolonged 

seizure or multiple continuous clinical and/or 

electrographic seizure activity for 5min or more, with 

Definition of status epilepticus by International League 

epsy (ILAE) in 1981: 

A seizure that “persists for a sufficient length of time or is 

repeated frequently enough that recovery between attacks 

The absence of a definitive timeframe of seizure duration 

made it difficult to accurately define and treat SE. SE was 

redefined as a seizure lasting 30 min on the basis of the 
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time needed to sustain neuronal injury from a prolonged 

seizure.
5
 
 

Classification of Status Epilepticus 

Status Epilepticus can be classified by semiology, 

duration and underlying etiology. The following is a 

typical classification based on semiology: 

(a) Generalised Convulsive Status Epilepticus 

(GCSE)  

� Generalized tonic–clonic movements of the 

extremities 

� Mental status impairment  

� Focal neurological deficits in the post ictal 

period (e.g., Todd’s paralysis ) 

(b) Non-convulsive SE (NCSE) 

� seizure activity seen on 

electroencephalogram (EEG) without 

clinical findings associated with GCSE.  

� Complex partial SE (CPSE), common 

form of NCSE, starts focally and spreads 

rapidly to involve other portions of the 

brain. Patients may present in 

confused/combative/‘‘twilight state’’ 

characterized by bizarre behavior and 

automatisms.
6
  

(c) Refractory SE (RSE)  

 Patients who do not respond to standard 

treatment regimens for status epilepticus 

are considered to be in RSE 
7
 

Epidemiology 

SE has an annual incidence of 28-61 per 100,000 

population. There is a bimodal distribution of SE, with 

most cases occurring in patients less than 1 year of age or 

older than 60 years of age. The mortality associated with 

GCSE is about 45-74% of all cases.
9,10

 

Etiology 

Chronic epilepsy and low anti-epileptic drug levels  

Chronic aetiologies : delayed effects tumours, stroke, and 

traumatic brain injury,  

Pathophysiology 
SE is initiated by excessive excitatory stimulation but is 

maintained through the lack of g-aminobutyric acid 

(GABA)–mediated neuronal suppression due to the 

development of changing GABA isoforms. It is sustained 

through excitatory N-methyl-D-aspartate (NMDA)–

mediated neuronal stimulation. 
14

 

Clinical presentation 

� convulsive  

� non-convulsive  

� electrographic 

The initial presentation of GCSE is characterised by 

unresponsiveness and tonic, clonic, or tonic-clonic 

movements of the extremities.  

NCSE has not been precisely defined, but is characterised 

by prolonged seizure activity evidenced by epileptiform 

discharges on EEG 
47 

History to be elucidated:  

• Past history of epilepsy 

• details surrounding the onset and initiation of the 

seizure 

• Changes in medication or alcohol or illicit drug 

use  

• Trauma. 

 

Table 1: Clinical course of Status Epilepticus
8 

Stage 1 5 to 10 min Early phase – Premonitory SE, Impending SE 

Stage 2 10 to 30 min Established SE 

Stage 3 30 to 60 min Refractory SE : SE that continues despite stage I/II treatment subtle SE, stuporous SE 

Stage 4 >24 hrs Super-refractory SE : SE that continues despite treatment with anaesthetics >24 hrs 

 

STESS 

Status Epilepticus Severity Score (STESS)
34

 predicts 

reliably which patients have a favourable chance of 

surviving an episode of SE(ie, reliable negative predictive 

value).
35

 

It is measured at the time of presentation from:  

• level of consciousness,  

• SE type,  

• Age in years  
•
 Past seizure history 

 

 
 

 

 

 

Table 2
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Treatment of Status Epilepticus 

Management Principles 

Evidence shows that early seizure control improves long-

term outcome
15,16,17

 and hence the primary focus of 

treatment should be immediate termination of the seizure. 

Treatment needs to be initiated by whatever route is 

available as several medications can be given 

intramuscularly, rectally, or sublingually. A secure 

intravenous access is imperative. 

Pre-hospital 
Experimental evidences have proved that seizures can be 

terminated with relatively low doses of medications if 

treated early. Almost 60% of SE can be controlled with 2-

4 mg of lorazepam if given as pre-hospital treatment 

medication, reported Alldredge et al.
18 

 

Findings from a randomised double-blind trial
33 

in 

children and adults with prolonged (>5 min) convulsions 

showed that intramuscular midazolam given by 

paramedics is safe and effective as intravenous lorazepam 

to suppress seizures.  
Table 3

 

 
Rapid Anticonvulsant Medications Prior to Arrival Trial 

(RAMPART)
33 

study of the pre-hospital administration of 

intramuscular midazolam has shown that midazolam(IM) 

was as effective as lorazepam (IV) in the timely 

termination of status epilepticus without an increase in 

respiratory compromise or seizure recurrence. 
47 

Regardless of the clinical manifestations of generalized 

SE, aggressive supportive care and prompt termination of 

electrical seizure activity are the goals. GCSE is managed 

as a true medical emergency.  
Table 4 

 
 

EEG  

Continous EEG should be initiated within one hour of 

suspected SE in all patients. The duration of cEEG 

monitoring should be at least 48 hours following acute 

brain insult in comatose patients 
39

  

Pharmacological Treatment 

First-Line Medications
8
  

Benzodiazepines - diazepam, lorazepam, and midazolam 

are the mainstay of treatment. They function by 

stimulating GABAA receptor subunits. This leads to 

inhibition of neural transmission through chloride 

channel–induced hyperpolarization of the resting cell 

membrane.
14

 Diazepam has high relapse rate. Midazolam 

can be given through various routes and hence used out of 

hospital. Lorazepam with duration of action for 12 hrs is 

the benzodiazapine of choice. The results of the Veterans 

Affairs Status Epilepticus Cooperative Study Group 

suggested improved seizure control with lorazepam.
19

 

Second-Line Medications
8
 

Phenytoin  

• supratherapeutic levels (25-30 µg/mL) 

should be achieved before considering 

additional medication.
20
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• Patients previously on phenytoin should be 

given half of the loading doses. 

• The side effects :  

a. hypotension,  

b. bradycardia,  

c. QT prolongation, which correlates 

with the infusion rate (maximum 

rate 50 mg/min).  

d. phenytoin extravasation results in 

severe tissue necrosis -‘‘purple 

glove syndrome’’, reported in 6% of 

patients.
21 
 

 

Fosphenytoin (phosphate-ester prodrug) is now preferred 

over phenytoin despite the increased cost as it can be 

given intramuscularly and at a faster rate with fewer side 

effects.
22 

Valproic acid decreases seizure activity by 

prolonging the recovery of voltage-gated sodium 

channels and through effects on GABA metabolism.
23 

Experience in SE is limited to small series.
24,25 

In one 

series valproic acid was as effective in terminating SE as 

phenytoin.
26 

Valproate may serve as a second-line drug in 

SE /recalcitrantSE prior to giving Phenobarbital or 

initiating treatment for RSE as it has few cardiovascular 

effects.
27 

Levetiracetam has neuropsychiatric and few 

cardiovascular side effects.
28 

Use in SE has been limited 

to a few case reports.
29,30 

Doses of 2500 mg are safe and 

effective when used as an additional drug to treat SE.
31

 

Levetiracetam is particularly effective in absence seizures 

and CPSE.
32  

 

Table
 
5:

 
Medication Dosages and Routes of Administration for the Treatment of Status Epilepticus 

36 

 

Pregnancy 

There are known risks of birth defects with first trimester 

exposure to AEDs, particularly valproate sodium, 

phenobarbital, and phenytoin. Lorazepam / fosphenytoin 

are recommended as emergent initial therapy /urgent 

control therapy. 
37

 Data from recent pregnancy registries 

suggest less risk with newer AEDs like levetiracetam. 
38 

Eclampsia must be considered in patients with SE during 

pregnancy. 
40 

Vitamin B6 deficiency should be ruled out 

as it is not uncommon in pregnancy.  

 

PROGNOSIS 
TABLE 6 

SE Types Mortality at discharge Mortality at 30 days 

GCSE 9 – 21% 19 – 27% 

NCSE 18 – 52% 65% 

RSE 23 – 61% 39% 

 

DISCUSSION 
Summary of Treatment Recommendations 

1) The treatment of convulsive SE should be rapid 

and continue sequentially until clinical and 

electrographic seizures stop (strong 

recommendation, high quality).  

2) Critical care treatment and monitoring should be 

started simultaneously with emergent initial 

therapy and continued until further therapy is 

consider successful or futile (strong 

recommendation, moderate quality). 

3) Treatment options : 

a) Benzodiazepines are the first line/emergent 

initial therapy (Strong recommendation (SR), 

Moderate Quality{MQ}). 

� Lorazepam : drug of choice for IV 

administration (SR, MQ). 

� Midazolam : drug of choice for IM 

administration (SR, MQ). 

� Rectal diazepam can be given when there 

is no IV access and IM administration of 

midazolam is contraindicated (SR, MQ). 

b) Second line/Urgent control AED therapy  

IV fosphenytoin / phenytoin, valproate 

sodium, or levetiracetam (SR, MQ). 
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CONCLUSIONS 
Early and rapid administration of anticonvulsant 

medications, mobilization of available resources is 

essential for successful treatment / prevention of status 

epilepticus. Recent studies have proven the efficacy of 

administering drugs by whatever routes of administration 

are immediately available to prevent very recalcitrant 

forms of SE. 

The treatment of SE should follow a staged protocol to 

enable prompt and appropriate treatment. Prospective 

studies are needed to establish a cost-effective approach 

for the early identification and treatment of status 

epilepticus. 

The Established Status Epilepticus Treatment Trial 

(ESETT; NCT01960075) has started in 2015 and is set to 

compare the efficacy of second-line AEDs fosphenytoin, 

valproic acid and levetiracetam for the treatment of 

benzodiazepine-refractory status epilepticus in a 

randomised, blinded fashion.
41

  

The research gap is due to scarce funding opportunities, 

despite the fact that, in terms of disability weight, severe 

epilepsy ranks fourth among 220 health states surveyed 

by the Global Burden of Disease study
42

, an issue 

recently addressed by the WHO’s evidence-based 

recommendations for epilepsy care in resource-limited 

settings.
43

 There is a need to develop biomarkers to 

predict the development of epilepsy, identify the presence 

of tissue capable of generating spontaneous seizures, and 

measure progression.
44, 45

  

Some antiepileptic and neuro-protective compounds and 

interventions as preventive tools under trial / research : 

a) Ketogenic diet 

b) Brain cooling 

c) Antioxidants and free radical scavengers 

d) Antiapoptotic agents 

e) Transplantation of neuronal precursor 

cells and embryonic stem cells 

f) Suppression of respiratory alkalosis 

g) Modulators of glutamatergic 

transmission 

h) Activators of neurotrophic receptors 

i) Immunosuppressive treatments and 

agents targeting brain inflammation 

Future care of patients with SE can be better managed by 

raising awareness of the dangers of ongoing SE, develop 

new drugs, faster and more reliable diagnostic techniques 

including advanced monitoring algorithms.  

 

REFERENCES 
1. DeLorenzo RJ, Pellock JM, Towne AR, Boggs JG. 

Epidemiology of status epilepticus. J Clin Neurophysiol. 

1995 Jul;12(4):316-25. 

2. Hesdorff er DC, Logroscino G, Cascino G, Annegers 

JF,Hauser WA. Risk of unprovoked seizure after acute 

symptomatic seizure: effect of status epilepticus. Ann 

Neurol 1998; 44: 908–12. 

3. Manno EM. New management strategies in the treatment 

of status epilepticus. Mayo Clin Proc. 2003;78:508-518. 

4. Proposal for revised clinical and electroencephalographic 

classification of epileptic seizures. From the Commission 

on Classifi cation and Terminology of the International 

League Against Epilepsy. Epilepsia 1981; 22: 489–501. 

5. Recommendations of the Epilepsy Foundation of 

Americas Working Group on Status Epilepticus. 

Treatment of convulsive status epilepticus. JAMA 1993; 

270: 854–59. 

6. Drislane FW. Types of status epilepticus. Definitions and 

classification. In: Drislane FW, ed. Status Epilepticus: A 

Clinical Perspective. Totowa, NJ: Humana Press; 2005: 

11-31. 

7. Bleck TP. Refractory status epilepticus. Curr Opin Crit 

care. 2005;11(2):117–20. 

8. Eugen Trinka, Julia Ho¨fler, Markus Leitinger, Francesco 

Brigo, Pharmacotherapy for Status Epilepticus . 

Springerlink.com, 27 August 2015 75 : 1499–1521) 

9. DeLorenzo RJ, Hauser WA, Towne AR, et al. A 

prospective, population-based epidemiologic study of 

status epilepticus in Richmond, Virginia. Neurology 

1996; 46: 1029–35. 

10. Hesdorff er DC, Logroscino G, Cascino G, Annegers JF, 

Hauser WA. Incidence of status epilepticus in Rochester, 

Minnesota, 1965–1984. Neurology 1998; 50: 735–41. 

11. Logroscino G, Hesdorff er DC, Cascino G, Annegers JF, 

Hauser WA. Time trends in incidence, mortality, and 

case-fatality after fi rst episode of status epilepticus. 

Epilepsia 2001; 42: 1031–35. 

12. Knake S, Rosenow F, Vescovi M, et al. Incidence of 

status epilepticus in adults in Germany: a prospective, 

population-based study. Epilepsia 2001; 42: 714–18. 

13. Coeytaux A, Jallon P, Galobardes B, Morabia A. 

Incidence of status epilepticus in French-speaking 

Switzerland: (EPISTAR). Neurology 2000; 55: 693-97. 

14. Noe K, Manno EM. Mechanisms underlying status 

epilepticus. Drugs Today. 2005;41:257-266. 

15. Manno EM. New management strategies in the treatment 

of status epilepticus. Mayo Clin Proc. 2003;78:508-518.,  

16. Sloviter RS. Status epilepticus-induced neuronal injury 

and network reorganization. Epilepsia. 1999;40(suppl 

1):S34-S39.,  

17. Towne AR, Pellock JM, Ko D, DeLorenzo RJ. 

Determinants of mortality in status epilepticus. Epilepsia. 

994;35:27-34. 

18. Alldredge BK, Gelb AM, Isaacs SM, et al. A comparison 

of lorazepam, diazepam, and placebo for the treatment of 

out-ofhospital status epilepticus [published correction 

appears in N Engl J Med. 2001;345:1860]. N Engl J Med. 

2001;345:631-637. 

19. Treiman DM, Meyers PD, Walton NY, et al; Veterans 

Affairs Status Epilepticus Cooperative Study Group. A 

comparison of four treatments for generalized status 

epilepticus. N Engl J Med. 1998;339:792-798. 

20. Lowenstein DH, Alldredge BK. Status epilepticus. N 

Engl J Med. 1998;338:970-976. 

21. O’Brien TJ, Cascino GD, So EL, Hanna DR. Incidence 

and clinical consequence of the purple glove syndrome in 



International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 17, Issue 3, 2016 pp 317-322 

International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 17, Issue 3, 2016                                        Page 322 

patients receiving intravenous phenytoin. Neurology. 

1998;51: 1034-1039. 

22. Fischer JH, Patel TV, Fischer PA. Fosphenytoin: clinical 

pharmacokinetics and comparative advantages in the 

acute treatment of seizures. Clin Pharmacokinet. 

2003;42:33-58. 

23. McNamara JO. Drugs effective in the therapy of the 

epilepsies. In: Hardman JG, Limbird LE, Gilman AG, 

eds. Goodman and Gilman’s The Pharmacologic Basis of 

Therapeutics. 10th ed. New York, NY: McGraw-Hill; 

2001;521-547. 

24. Venkataraman V, Wheless JW. Safety of rapid 

intravenous infusion of valproate loading doses in 

epilepsy patients. Epilepsy Res. 1999;35:147-153. 

25. Gilad R, Izkovitz N, Dabby R, et al. Treatment of status 

epilepticus and acute repetitive seizures with i.v. valproic 

acid vs phenytoin. Acta Neurol Scand. 2008;118:296-

300. 

26. Agarwal P, Kumar N, Chandra R, Gupta G, Antony AR, 

Garg N. Randomized study of intravenous valproate and 

phenytoin in status epilepticus. Seizure. 2007;16:527-

532. 

27. Sinha S, Naritoku DK. Intravenous valproate is well 

tolerated in unstable patients with status epilepticus. 

Neurology. 2000; 55:722-724. 

28. Product information Keppra 1 oral tablet solution. 

Smyrna, Ga: UCB Inc;2008. 

29. Farooq MU, Naravetia B, Majid A, Gupta R, Pysh JJ, 

Kassab MY. IV levetiracetam in the management of 

nonconvulsive status epilepticus. Neurocrit Care. 

2007;7:36-39. 

30. Knake S, Gruener J, Hattemer K, et al. Intravenous 

levetiracetam in the treatment of benzodiazepine 

refractory status epilepticus. J Neurol Neurosurg 

Psychiatry. 2008;79:588-589. 

31. Uges JW, van Huizem MD, Wilms EB, Touw DJ, Peeters 

E, Vecht CJ. Safety and pharmacokinetics of iv 

levetiracetam as an add on in status epilepticus. 

Epilepsia. 2009;50:415-421. 

32. Wheless JW, Treiman DM. The role of the newer 

antiepileptic drugs in the treatment of generalized 

convulsive status epilepticus. Epilepsia. 2008;49(suppl 

10):74-78. 

33. Silbergleit R, Durkalski V, Lowenstein D, et al, and the 

NETT Investigators. Intramuscular versus intravenous 

therapy for prehospital status epilepticus. Engl J Med 

2012; 366: 591–600.  

34. Rossetti AO, Logroscino G, Bromfi eld EB. A clinical 

score for prognosis of status epilepticus in adults. 

Neurology 2006; 66: 1736–38  

35. Rossetti AO, Logroscino G, Milligan TA, Michaelides C, 

Ruffi eux C,Bromfi eld EB. Status Epilepticus Severity 

Score (STESS): a tool to orient early treatment strategy. J 

Neurol 2008; 255: 1561–66.  

36. NHO383176 23.31. Available online at Manno 2011 - 

Status epilepticus.pdf, checked on 12/10/2015. 

37. Karnad DR, Guntupalli KK. Neurologic disorders in 

pregnancy. Crit Care Med. 2005;33(10):S362–71. 

38. Molgaard-Nielsen D.Newer-generation antiepileptic 

drugs and the risk of major birth defects. J Am Med 

Assoc. 2011;305(19): 1996–2002.  

39. Abend NS, Dlugos DJ, Hahn CD, Hirsch LJ, Herman ST. 

Use of EEG monitoring and management of non- 

convulsive seizures in critically ill patients: a survey of 

neurologists. Neurocrit Care. 2010;12(3):382–9. 

40. Gibbons RJ, Smith S, Antman E. American College of 

Cardiology/ American Heart Association clinical practice 

guidelines: Part I: where do they come from? Circulation. 

2003;107(23): 2979–86. 

41. Cock HR, and the ESETT Group. Established status 

epilepticus treatment trial (ESETT). Epilepsia 2011; 52 

(suppl 8): 50–52. 

42. Salomon JA, Vos T, Hogan DR, et al. Common values in 

assessinghealth outcomes from disease and injury: 

disability weights measurement study for the Global 

Burden of Disease Study 2010. Lancet 2012; 380: 2129–

43. 

43. WHO. Mental Health Gap Action Programme 

(mhGAP).Evidence-based recommendations for 

management of epilepsy and seizures in non-specialized 

health settings. WHO, Geneva, 2012.  

44. Galanopoulou AS, Moshe SL. In search of epilepsy 

biomarkers in the immature brain: goals, challenges and 

strategies. Biomarkers Med 2011; 5: 615–28.  

45. Hirtz D, Thurman DJ, Gwinn-Hardy K, Mohamed M, 

Chaudhuri AR, Zalutsky R. How common are the 

“common”neurologic disorders? Neurology 2007; 68: 

326–37 

46. Brophy, Gretchen M.; Bell, Rodney; Claassen, Jan; 

Alldredge, Brian; Bleck, Thomas P.; Glauser, Tracy et al. 

(2012): Guidelines for the evaluation and management of 

status epilepticus. In Neurocritical care 17 (1), pp. 3–23. 

DOI: 10.1007/s12028-012-9695-z. 

47. Dr John P Betjemann MD: Status epilepticus in adults, 

checked on 12/4/2015. 

 
 

 

Source of Support: None Declared 

Conflict of Interest: None Declared  


