
Objectives: "to determine whether intravenous levetiracetam or intravenous phenytoin is the more effective and safer second-line anticonvulsant for emergency management of paediatric convulsive status epilepticus." (p. 2126)
Methods: This open-label, multicenter, randomized controlled trial was conducted at 30 emergency departments (secondary care and tertiary care centers) in the United Kingdom between July 17, 2015 and April 7, 2018. Pediatric patients aged 6 months to 17 years presenting with convulsive status epilepticus requiring second-line treatment were eligible for enrollment. Exclusion criteria were nonconvulsive status epilepticus, myoclonus, infantile spasms, pregnancy, contraindication or allergy to either study medication, renal failure, administration of a second-line anticonvulsant prior to enrollment, or previous enrollment in the EcLiPSE trial.
Patients were randomized in a 1:1 fashion receive levetiracetam (40 mg/kg IV over 5 minutes, max 2.5 grams) or phenytoin (20 mg/kg IV over 20 minutes, max 2 grams). Treatment of ongoing status epilepticus following administration of the second-line agent was at clinician discretion. Follow-up occurred at 14 days after enrollment by chart review and a brief postal questionnaire.
The primary outcome was time from randomization to cessation of convulsive activity, as judged by the treating clinician. Secondary outcomes were need for further anticonvulsants to manage convulsive status epilepticus, need for RSI, need for admission to critical care, and serious adverse events.
Out of 1432 children who presented to the participating EDs with convulsive status epilepticus, 404 were eligible for inclusion and were randomized (212 to levetiracetam, 192 to phenytoin). Of these, 93 did not receive second-line treatment and 25 did not provide consent; these patients were not included in the modified intention to treat analysis, leaving 152 patients in the levetiracetam group and 134 in the phenytoin group.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	Yes. "Participants were randomly assigned (1:1) to receive levetiracetam or phenytoin using random variable block sizes of two and four." (p. 2127) 

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	Yes. "A computer-generated randomisation schedule was produced by an independent statistician who had no further involvement in the study, stratified by centre. Sites were provided with randomisation packs, which were sequentially numbered, heavy duty, opaque, A4 cardboard envelopes with tamper-proof closure strips to be opened in ascending order. Each envelope contained the random treatment allocation and relevant case report form...Treating clinicians opened randomisation envelopes after confirmation of eligibility." (p. 2127) This should be sufficient to maintain allocation concealment.

	3.
	Were patients analyzed in the groups to which they were randomized?
	No. The authors chose to use a modified intention to treat analysis in which only patients who actually received a second-line agent were included in the final analysis. There were 51 patients in the levetiracetam group and 42 in the phenytoin group who did not receive a second line agent and hence were excluded. Three patients in the levetiracetam group received phenytoin, but were included in the group to which they were randomized.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Yes. Patients were similar with respect to age, gender, proportion having their first seizure, seizure type, seizure cause (including proportion presenting with a febrile seizure), home antiepileptic drug therapy, and median time between randomization and secondary anticonvulsant infusion. Baseline vital signs were not compared, though given that this was a pediatric cohort this would be difficult to compare.

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	Yes. This was an open-label trial. " Participants, parents, legal representatives and guardians, and clinicians were all informed of allocated treatments." (p. 2127) Given the patient population and outcomes, it seems unlikely that performance bias on the part of patients would have influences outcomes.

	2.
	Were clinicians aware of group allocation?


	Yes. "Emergency department team members were aware of the allocated drug..." (p. 2127). It is possible, though unlikely, that performance bias on the part of clinicians could have influences outcomes

	3.
	Were outcome assessors aware of group allocation?


	Yes. Given the somewhat subjective nature of the primary outcome (time to cessation of seizure activity as determined by the treating physician) it is possible that observer bias may have influenced outcomes.

	4.
	Was follow-up complete?


	Yes. Outcome data was available for all patients included in the modified intention to treat analysis.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· Median time from randomization to seizure cessation was 35 minutes in the levetiracetam group and 45 minutes in the phenytoin group (p = 0.20).
· The unadjusted hazard ratio (HR) was 1.20 (95% CI 0.91 to 1.60) in favor of levetiracetam.

· Additional anticonvulsants were administered in 38% of patients in the levetiracetam group and 37% of patient in the phenytoin group (RR 1.01, 95% CI 0.74 to 1.36).

· RSI was required in 29% of patients in the levetiracetam group and 35% in the phenytoin group (RR 0.83, 95% CI 0.59 to 1.16).

· 64% of participants in the levetiracetam group and 54% in the phenytoin group were admitted to critical care (RR 1·19, 95% CI 0·97–1·45). 
· The risk of adverse events was similar in the two groups.

	2.
	How precise was the estimate of the treatment effect?


	See above. This was not a very large study, and the resulting confidence intervals were actually fairly wide. Specifically, the study was underpowered to provide statistical significance for a clinically significant difference of 6% for the need for RSI between the groups.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	Yes. This study included pediatric patients cared for in 30 EDs in the UK with a good mix of tertiary and secondary medical centers. This cohort should be generalizable to pediatric patients cared for at Children's hospitals in the US and at larger community hospital EDs (external validity).

	2. 
	Were all clinically important outcomes considered?


	Yes. The authors considered time to cessation of seizure activity, need for additional seizure medication, and need for airway management/RSI. They also assessed serious adverse events and need for ICU admission. They did not consider ICU and hospital length of stay.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Uncertain. While the authors did not find a statistically significant difference in any of the outcomes, the study was underpowered to demonstrate statistical significance for the primary outcome, despite a 10-minute difference in time to cessation of seizure activity difference in favor of levetiracetam. The study also did not achieve statistical significance for the need for RSI, despite a 6% difference in favor of levetiracetam. Such clinically significant differences could make levetiracetam a more desirable agent.


Limitations:
1. The authors chose to perform a modified intention to treat analysis and nearly a quarter of eligible patients were excluded, raising a potential risk of selection bias.

2. This was an open label trial with a somewhat subjective primary outcome, placing the study at risk of performance bias and observer bias.
3. The authors compared levetiracetam with phenytoin, rather than fosphenytoin. Given the more rapid administration of fosphenytoin and potential or fewer local and cardiac adverse events, this agent is more commonly used for status epilepticus and may have proven superior in this study.
4. This study was underpowered to detect potentially clinically significant differences in the primary and secondary outcomes.
Bottom Line:
This multicenter, open label, randomized controlled trial found a statistically non-significant faster resolution of seizure activity with the use of levetiracetam versus phenytoin in pediatric patients with status epilepticus (35 minutes vs. 45 minutes) and a statistically nonsignificant decrease in need for RSI (29% vs. 35%; RR 0.83, 95% CI 0.59 to 1.16). There were no other significant differences in outcomes between the two groups.
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