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Introduction: 

This randomised, blinded, adaptive trial was performed to provide the first experimental data to support 

antiepileptic drug (AED) choice in benzodiazepine - resistant generalised convulsive status epilepticus 

(GCSE). It compared the efficacy & safety of levetiracetam, fosphenytoin and valproate in patients in 

whom benzodiazepines had failed to terminate GCSE in 400 patients across 57 emergency departments 

across the United States over a period of two years. 

The study was halted at interim analysis as there was <1% probability of significance in the primary 

efficacy endpoint: the absence of clinically apparent seizure activity & improving responsiveness at 60 

minutes. 

Patient Eligibility: 

Patients >2 years old with GCSE resistant to a ‘generally accepted’ dose of benzodiazepine with 

persistent or recurrent seizure activity within 5 - 30 minutes after last benzodiazepine administration. 

Exclusion criteria included seizure activity provoked by hypoglycaemia, trauma etc.; pregnancy; 

incarceration or severe renal or hepatic disease. 

Conclusion: 

There was no significant difference identified between levetiracetam, fosphenytoin or valproate in 

efficacy or safety in the treatment on benzodiazepine - resistant GCSE. 

Study Critique: 

The importance of this study is that it provided much - needed experimental data for AED choice in 

benzodiazepine - resistant convulsive status. Prior to this, the evidence informing this choice was 

observational (1)(2) & suggested that valproate was most efficacious, a finding not duplicated in this 

experimental data. The accuracy of this study was maximised with the innovative use of a protocol assist 

device which diminished protocol deviations & maximised enrolment. A further strength were the broad 

eligibility criteria employed: overly stringent criteria would limit enrolment in this emergency situation 

and the real - world applicability of the findings. ⅔ enrolled had a history of epilepsy, and they were 

evenly distributed between treatment arms. However data on these patients’ antiepileptic maintenance 

treatment was considered during randomisation and the effect of maintenance AED therapy on 



treatment response was not reported. This important confounder was not accounted for and represents 

a significant limitation. 

Further limitations include the enrolment of 37 patients with non-epileptic seizures; the lack of EEG use 

to determine seizure cessation; dose capping of fosphenytoin due to standardisation of infusion times to 

allow blinding; and data collection for only 24h post enrolment. 

Study Impact & Future Directions: 

This study could potentially significantly impact management of GCSE in Ireland. There are no Irish 

national guidelines on the management of GCSE, and this publication could form a basis for their 

development, aiding standardisation and optimisation of care across the country. It lends weight to the 

2016 American Epilepsy Society Guideline (3) which equally promotes the use of levetiracetam, 

fosphenytoin and valproic acid, over the 2012 NICE guideline (4) which recommends either phenytoin or 

phenobarbital in this scenario. This study has prompted me to begin a retrospective audit of 

management of GCSE in my current hospital over the last six months, with a focus on management of 

benzodiazepineresistant cases & the American guideline as my relevant standard. 

However, the limitations of this study cannot be discounted. It is important that the question of the best 

AED to use in benzodiazepine-resistant GCSE in patients on maintenance AEDs be answered, given that 

these patients comprise a significant proportion of those attending emergency departments with 

convulsive status. This should be addressed with subgroup analysis of patients enrolled in this study, 

followed by dedicated further investigation. 
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