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A B S T R A C T

Perampanel, a non-competitive AMPA receptor antagonist, is widely used in treating focal and generalised ep
ilepsy. We report the case of a 26-year-old man with pharmaco-resistant focal epilepsy who developed nocturnal 
compulsive food-seeking behaviour after off-label titration of perampanel to 24 mg/day. Symptoms resolved 
entirely after dose reduction, supporting a possible causal relationship. Pharmacokinetic data showed a 26 % 
increase in serum levels between near-trough and peak, potentially explaining the timing of nocturnal symptoms. 
This case underscores the importance of recognising atypical behavioural adverse events. Direct questioning is 
essential, as individuals may not spontaneously report such symptoms due to stigma or fear of losing seizure 
control.

1. Introduction

The heterogeneity of epilepsy often requires the off-label use of 
antiseizure medications (ASMs), especially when people do not achieve 
seizure freedom. Off-label use refers to the administration of a drug 
outside its approved indications, dosage or age. Off-label use provides 
additional therapeutic options but also represents several challenges. 
Clinical data on safety and efficacy are often lacking, resulting in un
certainties regarding dosing and the potential risk of adverse events.

We describe here a peculiar dose-related adverse event in a young 
man taking a high dose of perampanel for drug-resistant epilepsy.

2. Case presentation

A right-handed 26-year-old man with a history of focal drug-resistant 
epilepsy presented to the clinic with what he described as a “raiding the 
fridge at midnight” compulsion. He was diagnosed with epilepsy at age 
12 and experienced psychic or non-specific auras, occasionally pro
gressing to focal seizures with impaired consciousness and generalised 
tonic-clonic seizures. Neurological examination was unremarkable. 
Brain MRI showed likely post-traumatic lesions in the right anterior 
temporal pole and basal frontal region, possibly secondary to a child
hood pool diving accident. Ambulatory EEG showed interictal 

intermittent slowing in the right anterior quadrant and an ictal pattern 
of bursts of generalised spike-and-waves with right hemispheric pre
dominance. Cognitive performance was within the normal range on the 
baseline neuropsychometric assessment.

Various antiseizure medications (ASMs), including sodium val
proate, lamotrigine, zonisamide, topiramate, clobazam, and levetir
acetam – prescribed by his paediatrician and local neurologist, either as 
monotherapy or in various combinations – resulted in unsatisfactory 
seizure control. Lamotrigine increased seizure frequency, and high doses 
of levetiracetam (4500 mg/day) caused irritability. In 2016, perampanel 
was added to levetiracetam 4000 mg/day and gradually titrated up to 
24 mg in 2 mg increments to achieve seizure freedom. This resulted in a 
marked reduction in seizure frequency from monthly events to just one 
or two yearly. No drug monitoring was performed during the titration 
phase.

At a perampanel dose of 14–16 mg, taken once daily at night, he 
started having unusual nocturnal episodes about two hours after taking 
the evening dose. His mother observed behavioural changes at night, 
including slurred speech, a flustered demeanour, irritability, anger, and 
an overwhelming craving to eat, which he could not control. He had 
only partial recollection of these events as flashbacks; however, he was 
awake and able to interact properly when they occurred. While overall 
appetite increased, episodes of food craving occurred only at night, very 
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frequently, but not every single night.
His compulsive behaviour was strictly food-related; he did not 

exhibit similar tendencies in gaming, shopping, drinking or sports. If 
access to the fridge was restricted, he would resort to ordering food or 
even attempting to leave the house, once climbing out a window in the 
middle of the night to buy food. These episodes led to considerable 
financial strain and weight gain, particularly after the perampanel dose 
was increased to 18 mg daily. Fearful of losing seizure control, he hes
itated to disclose these symptoms to others, as perampanel had allowed 
him to lead a more normal life.

3. Case resolution

The individual was admitted to the hospital for observation during 
medication adjustment.

Perampanel near-trough and peak serum levels were measured 
during admission and later during outpatient follow-up. During inpa
tient monitoring, serum levels increased by 26 % (from 950 ug/l to 1198 
ug/l) between near-trough and peak levels. The latter was obtained 48 h 
after a dose reduction (from 24 mg to 22 mg) (see Table 1 and Fig. 1). For 
logistical reasons, actual trough levels – measured one hour before 
evening daily dose – could not be obtained. However, due to per
ampanel’s long half-life, near-trough levels are expected to closely 
approximate true trough levels.

Compulsive eating was not observed during or after the inpatient 
stay but perampanel dose was decreased early and rapidly during this 
period.

Following a reduction in perampanel to 10 mg and the addition of 
cenobamate titrated to 200 mg, the nocturnal craving episodes resolved 
completely. Overall appetite normalised, and no further adverse events – 
whether food related or not– were reported. He lost considerable weight 
over the following months. His sleep quality improved, while seizure 
frequency returned to the pre-perampanel period – up to one generalised 
and several focal seizures per month – prompting presurgical assess
ment, which he is currently awaiting.

The partial recollection of the events, along with their full resolution 
after dose reduction, supports the hypothesis of a possible perampanel- 
induced adverse event rather than a primary sleep disorder. Addition
ally, normal psychometric tests argued against behavioural issues due to 
frontal lobe dysfunction. A rechallenge with perampanel was not 
considered, due to the significant burden on quality of life.

4. Discussion

Perampanel, a broad-spectrum ASM, acts as a selective non- 
competitive AMPA antagonist. As such, it may influence mesolimbic 
reward pathways regulating food-seeking behaviour and also hypotha
lamic appetite regulation circuits.

Permapanel is rapidly absorbed orally, exhibits linear pharmacoki
netics, and reaches peak concentration between 15 min and 2 h, with a 
half-life of over six days. Metabolism primarily occurs in the liver via 
cytochrome P450 [1]. The usual prescribed dose for adults ranges from 2 
to 12 mg/day, with a serum reference range of 0.25–2.85 μmol/L (0.1–1 
mg/L). While generally well-tolerated when titrated slowly, perampanel 
may cause neurological, dose-dependent adverse events such as dizzi
ness, fatigue, and sleepiness [2,3].

Behavioural and psychiatric adverse events have been reported, 
particularly in acute intoxication. These range from prolonged unre
sponsiveness [4] to aggressiveness with zombie-like behaviour [5], or at 
doses exceeding 8 mg/day, especially in individuals with pre-existing 
psychiatric conditions or those concurrently taking other ASMs like 
topiramate [6].

Increased appetite and weight gain, particularly in children on pol
ytherapy [7], are well-documented, with one reported case of acute food 
aversion in a young woman after a dose increase [8]. Perampanel- 
induced weight gain has also been documented in a recent meta- 
analysis evaluating medication-related adverse events in individuals 
taking up to 12 mg/day. The mechanism of action for weight gain is not 
precise, whether it is secondary to increased food intake or an idiosyn
cratic effect [2]. However, administration of AMPA receptor antagonists 
in the nucleus accumbens has been shown to increase hedonic feeding 
and may contribute to overeating in animal models [9].

This novel observation of consistent nocturnal food-craving behav
iour linked to high-dose perampanel expands the sparse evidence 
available on perampanel dose-related adverse events. There is a 
compulsive component that distinguishes this from general appetite 
changes, including goal-directed food-seeking behaviour (e.g., climbing 
out of windows). There is also a circadian pattern with the symptoms 
closely linked to pharmacokinetic peaks rather than constant hyper
phagia. Symptoms emerged at doses well above the suggested 
maximum, resolving completely with dose reduction, aligning with the 
known dose-dependent neuropsychiatric effects of perampanel.

A pharmacokinetic explanation appears plausible, linking per
ampanel absorption and concentration to the timing of his food craving. 
Perampanel serum levels are dose-dependent [1]. The observed 26 % 
increase in serum concentration between the near-trough and peak 
levels, days after dose adjustment, suggests that actual peak levels 
during episodes were likely even higher than those measured. The 
timing of these peaks is also significant. Perampanel typically reaches 
peak serum levels 0.25 to 2 h post-dose. Given that he often took his 
medication after night shifts in a fasting state, rapid absorption would 
have been enhanced, leading to even higher concentrations. Serum 
levels were likely even higher during the food craving episodes, espe
cially since he usually took the medication post-night shifts in a fasting 
state, potentially enhancing rapid absorption. This aligns with the onset 
of symptoms approximately two hours after his late evening dose, 
strongly suggesting that the food-craving episodes coincided with these 
elevated drug levels.

There are some limitations to our assumptions, including the absence 
of peak serum level data at the highest dose and the potential for con
founding by concomitant levetiracetam at a high dose. We also didn’t 
rechallenge Perampanel at a later stage, nor did we attempt to split the 
dose to avoid a high peak concentration. Thus, this single case report 
requires validation through larger studies.

Direct questioning and semi-structured interviews during follow-up 
visits are essential, as individuals may be reluctant to report such 
symptoms openly. Given the limited tolerability and safety data beyond 
approved therapeutic doses, any off–label or supratherapeutic dosing 

Table 1 
Perampanel, levetiracetam, and cenobamate daily dose (mg/day), time of 
intake, and serum levels, with date and collection time. Perampanel serum 
reference interval 199–1001 ug/L, levetiracetam serum reference interval 
12–46 mg/L, cenobamate reference interval 5–35 mg/L according to 
NCT02535091.

Date and time 
of collection

Perampanel Levetiracetam Cenobamate 

daily 
dose 
(mg)

Serum 
level 
(mg/l)

daily 
dose 
(mg)

Serum 
level 
(mg/l)

daily 
dose 
(mg)

Serum 
level 
(mg/l)

14.02.2024 at 
13:19

24 1036 4000 30 ​ ​

04.03.2024 at 
14:10

24 950 4000 49 ​ ​

05.03.2024 at 
23:00

24 1198 4000 ​ ​ ​

19.03.2024 at 
14:02

18 664 4000 ​ ​ ​

19.03.2024 at 
23:00

18 915 4000 ​ ​ ​

22.03.2024 at 
10:00

18 776 4000 ​ ​ ​

25.10.2024 at 
13:00

10 492 4000 32 200 9.5
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should be approached with caution, and the threshold for adverse-event 
monitoring should be correspondingly lower.

Beyond its clinical implications, this case also raises ethical consid
erations regarding rechallenge with effective but poorly tolerated 
medications. In this case, the balance between efficacy and tolerability 
was unfavourable, yet perampanel might be reconsidered in the future if 
other treatment options – including epilepsy surgery – fail.

5. Consent for publication

Consent obtained.

Funding sources

The Authors do not report funding related to this report.

CRediT authorship contribution statement

Paola Vassallo: Writing – review & editing, Writing – original draft, 
Methodology, Formal analysis, Data curation, Conceptualization. 
Josemir W. Sander: Conceptualization, Data curation, Supervision, 
Writing – review & editing.

Ethics approval

Ethical approval is not required for the publication of case reports.

Declaration of competing interest

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper.

Acknowledgments

The authors thank Dr Kamir Shalfrooshan for having organised the 

sample collection. PV received research support from Fondation 
Ancrage and Novartis Stiftung für medizinisch-biologische Forschung. 
Josemir W Sander (JWS) receives research support from the Academy of 
Medical Sciences, the National Institute of Health Research, and the 
Marvin Weil Epilepsy Research Fund. External supporters played no role 
in the design, execution, or analysis of the present report.

Data availability

No data is available beyond what is reported.

References

[1] Patsalos PN. The clinical pharmacology profile of the new antiepileptic drug 
perampanel: a novel non-competitive AMPA receptor antagonist. Epilepsia 2015;56: 
12–27. https://doi.org/10.1111/epi.12865.

[2] Zaccara G, Giovannelli F, Cincotta M, Verrotti A, Grillo E. The adverse event profile 
of perampanel: meta-analysis of randomised controlled trials. Eur J Neurol 2013;20: 
1204–11. https://doi.org/10.1111/ene.12170.

[3] Villanueva V, D’Souza W, Goji H, Kim DW, Liguori C, McMurray R, et al. PERMIT 
study: a global pooled analysis study of the effectiveness and tolerability of 
perampanel in routine clinical practice. J Neurol 2022;269:1957–77. https://doi. 
org/10.1007/s00415-021-10751-y.

[4] Parsons G, Bailey J, Bailey F, Brzezicki M. Prolonged unconsciousness in perampanel 
overdose. BMJ Case Rep 2019;12:e232517. https://doi.org/10.1136/bcr-2019- 
232517.

[5] Morsi RZ, Katz JA. “Zombie-like” aggression in perampanel overdose. Cureus 2021; 
13:e14971. https://doi.org/10.7759/cureus.14971.

[6] Rugg-Gunn F. Adverse effects and safety profile of perampanel: a review of pooled 
data. Epilepsia 2014;55:13–5. https://doi.org/10.1111/epi.12504.

[7] Ettinger AB, LoPresti A, Yang H, Williams B, Zhou S, Fain R, et al. Psychiatric and 
behavioral adverse events in randomised clinical studies of the non-competitive 
AMPA receptor antagonist perampanel. Epilepsia 2015;56:1252–63. https://doi. 
org/10.1111/epi.13054.

[8] Marvanova M. Perampanel-induced, new-onset food aversion in a 29-year-old 
female with medically refractory frontal lobe epilepsy. Ment Health Clin 2019;9: 
100–4. https://doi.org/10.9740/mhc.2019.03.100.

[9] Cruz-Trujillo R, Díaz-Urbina D, Díaz-Gandarilla JA, Vidal-López DG, Escartín- 
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Fig. 1. Perampanel exposure: serum levels (mg/L) on daily dose intake are dispayed with date and time collection.
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