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Despite a dramatic increase in research over the past 
decade, patients with refractory status epilepticus (RSE) 
continue to have high mortality and survivors experi-
ence significant disability. RSE is defined as status epi-
lepticus which continues despite treatment with a ben-
zodiazepine and a second antiseizure drug (ASD). Its 
treatment remains a relatively ‘evidence-free zone,’ and is 
frequently difficult to abort, making any additional treat-
ment options relevant and potentially important. In this 
issue of Neurocritical Care, Ho et al. [1] reported a ret-
rospective analysis of 67 consecutive patients with RSE, 
22 of whom were treated with perampanel. Perampanel, a 
novel ASD, acts as a noncompetitive α-amino-3-hydroxy-
5-methyl-4-isoxazolepropionic acid (AMPA) receptor 
antagonist, and has the effect of reducing glutamate-
mediated postsynaptic excitation. In animal models, per-
ampanel has been shown to successfully terminate ben-
zodiazepine RSE when GABAergic inhibition decreases 
and the ratio of AMPA receptor subunits changes [2, 3]. 
Recent case series have reported on a total of 41 patients 
treated with perampanel for predominantly nonconvul-
sive or focal motor RSE; however, they used variable cri-
teria to define drug responders and reported conflicting 
results [4–6].

The aim of this descriptive study was to further 
describe the effectiveness of perampanel for differ-
ent status epilepticus subtypes. Drug responders were 
defined as being clinically and electrographically seizure 

free within 4  days with perampanel being the last ASD 
used, and not developing recurrence of status epilep-
ticus during hospitalization. They report that 8 of 22 
(35%) patients treated with perampanel were respond-
ers. While the authors also conclude that the drug may 
be more effective for focal motor and convulsive than for 
nonconvulsive subtypes, there was, in fact, no difference 
between subtypes in responders or nonresponders. To 
quantify the drug’s effect on ictal and interictal electro-
encephalogram (EEG), EEG recordings were reviewed 
at day 0 (before perampanel), day 1 (6–24  h), day 2 
(24–48  h), and days 3–4 (48–96  h). Notably, interictal 
epileptiform discharge frequency and average ictal time 
percentage decreased gradually with time after initiation 
of perampanel therapy, achieving maximal benefit by the 
third to fourth day of treatment.

Response to perampanel in this case series is higher 
than in published studies. This is made more impres-
sive when noting the median number of ASDs used to 
control RSE was significantly higher in the 22 patients 
receiving perampanel [5] compared with the 45 who 
did not [3], and increased percentage of super RSE (59 
vs 24; p = 0.002). It adds to a growing literature suggest-
ing efficacy in RSE. The drug is particularly attractive (as 
was levetiracetam before it), because of the novel mecha-
nism of action involving AMPA compared with other 
commonly used ASDs which preferentially target GABA 
(phenobarbital and sodium valproate), and sodium chan-
nels (phenytoin, sodium valproate, and lacosamide) [7], 
and because of its favorable safety profile [8].

Strengths of the study include detailed clinical and 
electrographic information and information on a siz-
able number of patients, specifically regarding the tim-
ing of effect. This study has important limitations. The 
most substantial is that termination of seizures cannot 
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be attributed to perampanel alone as patients had been 
necessarily treated with multiple other drugs and where 
possible, for the cause of seizures. As the authors men-
tion, response rate is likely overinflated due to the higher 
proportion of patients with convulsive status epilepticus 
compared with prior series. Additionally, the retrospec-
tive design, nonstandardized timing of initiation, dosing, 
and prior treatment limit interpretation of both efficacy 
and generalizability.

Perampanel may be a reasonable option for treatment 
of RSE. Clinicians may need to exercise patience before 
determining that a patient is not responding to peram-
panel. While the limitations of this study are extensive, 
we should not be dogmatic in the interpretation as there 
is little evidence to guide treatment at the refractory stage 
of status epilepticus. Thus, perampanel can be considered 
to be yet another tool in an ever expanding armamentar-
ium for a notoriously challenging disease.
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