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ABSTRACT - Perampanel, a non-competitive antagonist of the a-amino-3-
hydroxy-5-methyl-4-isoxazole-propionic acid receptors, is the most recent
antiepileptic drug available in Spain, marketed in January 2014. It was ini-
tially approved by the European Medicines Agency as adjunctive treatment
for partial-onset seizures in patients 12 years and older, but recently also for
primary generalized tonic-clonic seizures. Although clinical trials provide
essential information about the drug, they do not reflect daily clinical
practice. This retrospective study shows the initial experience with peram-
panel in 11 Spanish hospitals during its first year post-commercialisation.
All patients who started perampanel treatment were included, but
efficacy and tolerability were only assessed in those patients with a
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minimum follow-up period of six months. In total, 256 patients were treated
with perampanel before September 2014, and 253 had an observational
period of one year. After six months, 216/256 patients (84%) continued on
perampanel and 180/253 (71.1%) completed one year of treatment. The mean
number of previous antiepileptic drugs used was 6.83 and the median num-
ber of concomitant antiepileptic drugs was 2. The mean perampanel dose
was 7.06 mg and 8.26 mg at six and 12 months, respectively. The responder
rate was 39.5% and 35.9% at both follow-up points, respectively. Adverse
events were experienced by 91/253 (35.5%) and resulted in withdrawal in
37 (14.6%). The most common adverse events were somnolence, dizziness,
and irritability. We found no significant differences between concomitant
use of enzyme-inducing and non-inducing antiepileptic drugs, regarding
efficacy, adverse effects, or withdrawals. Irritability was not influenced by
concomitant use of levetiracetam, relative to other drugs, but was more
frequently observed in patients with a history of psychiatric problems or
learning disabilities.
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Perampanel (PER) (2-[2-oxo-1-phenyl-5-pyridin-2-yl-
1,2-dihydropyridin-3-yl] benzonitrile hydrate) is the
first antiepileptic drug (AED) with a mechanism of
action involving non-competitive antagonism of the a-
amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid
(AMPA) receptors (Rogawski and Hanada, 2013). It
was approved as adjunctive treatment for partial-onset
seizures for patients 12 years and older (Rektor, 2013),
as it demonstrated good efficacy and tolerability ver-
sus placebo in three clinical trials (French et al., 2012;
Krauss et al.,, 2012; French et al., 2013; Steinhoff et
al., 2013). Recently, PER was proposed as an indica-
tion for adjunctive treatment of primary generalized
tonic-clonic seizures (European Medicines Agency,
2015), after a multicentre, randomised, double-blind,
placebo-controlled study also demonstrated efficacy
and tolerability of PER for this type of seizure (French
et al., 2015).

It was licensed for commercialisation in Europe in
July 2012, but in Spain it was not introduced until Jan-
uary 2014. The pivotal trials, 304-305-306 trials, provide
essential information about the drug, such as efficacy
issues and adverse effects, but they do not reflect
daily clinical practice. Some issues, such as changes
in the dose of the study drug or concomitant drugs,
are more difficult to assess in clinical trials. Moreover,
they assess the drug over a short period, so exten-
sion studies, such as the 307 trial, are performed to
confirm the results over a longer period (Krauss et
al., 2014; Montouris et al., 2015), with a specific focus
on the safety profile of the drug. When a new AED
is marketed, neurologists usually use it first as adjunc-
tive treatment for patients suffering from uncontrolled
partial epilepsy, mainly in specialised epilepsy clinics
(Steinhoff et al., 2014; Shah et al., 2016). However, since
the posology of PER is straightforward (one dose daily,
at bedtime), it may be used also as first or second
add-on.

Therefore, the objective of this study was to describe
the efficacy and safety of the drug outside clinical trials,
in daily clinical practice, after six and 12 months of PER
treatment.

Material and methods

This was a retrospective, observational study. All
patients who started treatment with PER since avail-
ability were included in this study and their medical
records were analysed. As stated before, PER has been
commercialised in Spain since January 2014. The data
for patients were collected from 11 Spanish hospitals,
from May 2013 to September 2014, comprising spe-
cialised epilepsy surgery units and epilepsy clinics.
Some patients started a few months before commer-
cialisation because in some regions of the country
PER could be obtained with special permission, if the
patient had previously tried all the available AEDs and
no seizure control was achieved. Data inclusion was
closed on September 2015, and each patient was eval-
uated over a one-year follow-up period. However, only
those patients with a minimum follow-up period of
six months were eligible. Data were analysed retro-
spectively. Following EMA approval, PER was used to
treat partial-onset seizures, with or without general-
ization. However, exceptionally, clinicians prescribed
the off-label drug for primary generalized seizures if
they considered it appropriate. Epidemiological (age,
gender, time since epilepsy onset, type of seizure,
and aetiology) and seizure data (seizure type and fre-
quency) were assessed. Adolescents were considered
as those patients between the ages of 14 and 18.
Elderly subjects were those aged 65 and older. Previous
and concomitant AEDs were recorded. Concomitant
AEDs were divided into enzyme-inducing antiepilep-
tic drugs (EIAEDs) and non-enzyme-inducing drugs
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(non-EIAEDs). Following the assessment of the Euro-
pean Medication Agency and some studies (European
Medicines Agency, 2015; Gidal et al., 2015), carba-
mazepine (CBZ), phenytoin (PHT) and oxcarbazepine
(OXC) were considered as EIAEDs, and eslicarbazepine
acetate (ESL), phenobarbital (PB) and topiramate (TPM)
as non-EIAEDs. However, as recent studies (Kwan et
al., 2015) suggest that these latter drugs may affect PER
efficacy, an analysis to address whether they should be
considered as EIAEDs was also performed.

The baseline was the three-month period prior to the
initiation of PER treatment. The study period started
when PER was prescribed and the patient took the first
dose of the drug. All patients were monitored at three,
six and 12 months, although if a clinician considered
it necessary, more frequent visits were performed.
Titration schedule was individualised for each patient,
althoughincreasing doses of 2 mg every two weeks was
administered for most. Doses of PER and other AEDs
during the baseline and the study periods were not
fixed, as they could have been changed at the physi-
cian’s discretion. The same was applied to patients who
were on active treatment with vagus nerve stimulation
(VNS). None of the patients, apart from one, under-
went epilepsy surgery during the study period (after
six months from the start of PER treatment), and this
patient was considered to be lost to follow-up regard-
ing the 12-month analysis. The level of PER was not
investigated during the study. Efficacy and tolerabil-
ity data at six and 12 months were assessed as the
main outcomes. Efficacy was considered as change in
seizure frequency from baseline. All seizures reported
by patients or carers were counted for the baseline
period and for each six-month term during the study
period. Patients were considered as responders if a
reduction in seizure frequency of at least 50% was
achieved. Seizure freedom was defined as no seizures
during the previous six months. Adverse events were
recorded and the reason for discontinuation was also
assessed. The results of efficacy were analysed based
on intention to treat, i.e. all patients who had taken
at least one dose of PER were included. Nonetheless,
losses to follow-up (not due to withdrawal) were not
included in the efficacy analysis. The adverse events
recorded were those reported by the patients or rel-
atives during the visits. The retention rate at one year
was considered if a patient continued on PER after the
12-month check-up.

Descriptive data were expressed using the mean
and standard deviation for the quantitative variables
(with normal distribution) and median (without nor-
mal distribution), and percentages for the qualitative
variables. For between-group comparisons of dichoto-
mous variables, the chi-squared test was used. The
Student’s t-test parametric test was used to compare
the mean. Normality was initially confirmed using the
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Kolmogorov-Smirnov test. All the analyses were car-
ried out using the statistical software package SPSS 13
for Windows (SPSS, Chicago, IL).

This study was approved by the local ethics committee.

Results

In total, 256 patients were included in the analysis, and
216 patients (84.4%) completed six months of PER expo-
sure. At the 12-month visit, 180/253 (71.1%) patients
remained on PER treatment. Two patients who were
on active therapy after six months, were lost before
the 12-month follow-up review, therefore no data were
available for these patients during this period. One
patient underwent surgery after six months, and he
was excluded from the one-year analysis. Epidemiolog-
ical data are listed in table 1. Age ranged from 14 to 86
years, and seven adolescents and nine elderly patients
received PER. The majority suffered from partial-onset
seizures and fulfilled the criteria for drug-resistant
epilepsy, with a mean of 6.84 previous AEDs. Only
six patients were on monotherapy when they started
PER. The mean number of concomitant AEDs was 2.56
(median: 2). The most frequent among these was leve-
tiracetam (LEV), with 36.7% of patients taking treatment
at baseline. One hundred and four patients were tak-
ing enzyme-inducing AEDs, and of these, the most
frequently taken was carbamazepine (22.3%). When
ESL, TPM and PB were also considered as EIADs, the
number of patients taking these AEDs increased to 165,
with CBZ still the most frequent. Twenty-seven patients
were on active treatment with VNS.

Titration was increased at a rate of 2 mg every two
weeks or slower in 96% of patients. Mean dose of PER
at the six-month check-up was 7.06 mg and at the end
of the first year was 8.26 mg. In both cases, the median
was 8 mg. The doses used are detailed in figure 1.

The global responder rate at six months was 39.5%
and at 12 months was 35.9% (table 2). About 13% of
patients experienced a noticeable reduction in seizure
frequency at both follow-up visits, but they did not
achieve 50% reduction. The response rate was higher
in patients with partial-onset seizures (40%) versus
those with primary generalized seizures (two out of
10 patients; 20%). Patients from this latter group could
be considered to be more difficult to treat, as they
had previously taken more AEDs (all had tried at
least six AEDs prior to PER treatment), were taking a
median number of three concomitant AEDs, and had
a longer history of epilepsy (mean: 29 years). We have
to consider that the number of patients with primary
generalized seizures was low in this study. However,
in patients with partial-onset seizures, better control
was achieved for secondary generalized seizures (with
a responder rate of 45% and 41% at six months and
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Table 1. Epidemiological and epilepsy data.

n (%) Mean (standard deviation) Median
(range)
Age (yrs) 39.1 (12.75)
Adolescents 7 (2.8%)
Adults 240 (93.7%)
Elderly 9 (3.5%)
Gender (women/men) 143/113
Time since epilepsy onset (yrs) 24.56 (13.92)
Seizure type
Focal 157 (61.4%)
Focal secondarily generalized 89 (34.8%)
Primary generalized 10 (3.9%)
Aetiology
Mesial sclerosis 24 (9.4%)
Malformations of cortical development 34 (13.3%)
Trauma 21 (8.2%)
Cryptogenic 133 (52%)
Others 44 (16.3%)
Seizure frequency 9 (0.5-90)
Previous AEDs 6.3 (2.92) 7 (2-14)
Concomitant AEDs 2.54 (0.4) 2 (1-5)
Vagus nerve stimulation 27 (10.5%)
Enzyme-inducing AEDs
Only CBZ, PHT, OXC 104 (40.6%)
Including ESL, PB, TPM 165 (64.4%)
Neuropsychiatric profile
Learning disabilities 79 (30.9%)
Psychiatric history 54 (21.1%)
Both 25 (9.8%)

CBZ: carbamazepine; PHT: phenytoin; OXC: oxcarbazepine; ESL: eslicarbazepine acetate; PB: phenobarbital; TPM: topiramate.

12 months, respectively) than partial seizures (with a
responder rate of 37% and 34% at six and 12 months,
respectively). All the subjects who achieved a reduc-
tion in seizure frequency of at least 50% were taking
a dose of PER between 4 and 12 mg (median: 8 mg).
Fifteen (5.9%) patients were seizure-free during the
first six-month period, and 11 (4.3%) during the sec-
ond period. Ten (3.9%) patients remained seizure-free
during the entire 12-month study period. The median
dose in this group was 6 mg. Considering the num-
ber of AEDs taken previously, those subjects who had
tried four or less AEDs responded better (43% respon-
der rate at one year) compared to those treated with
five or more AEDs prior to PER (33.5% responder rate at
one year). All but one patient, who remained seizure-
free during the entire period, had taken less than five

AEDs. Withdrawals were similar in both groups. The
best response was obtained when PER was used as
bitherapy, as 9/20 (45%) patients achieved a reduction
in seizure frequency of 50% or more at 12 months,
of whom three were seizure-free. Efficacy was not
increased with any concomitant drugs or combina-
tion of AEDs; few patients were on monotherapy at
baseline, and many different combinations of AEDs
were used. By comparing specific age groups, such as
adolescents and elderly patients, no differences were
found concerning efficacy; in all groups, the responder
rate was around 30% after 12 months.

Adverse effects were reported in 91 (35.5%) patients
(table 3). The most frequent adverse events were dizzi-
ness (9.9%), somnolence (9.5%), and irritability (9.1%).
Patients taking concomitant LEV developed irritability
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Figure 1. Doses of PERAMPANEL at 6 and 12 months.

Table 2. Response with PER at 6 and 12 months.

6 months 12 months

(n = 256) (n=253)
Worsening 5 (2.0%) 2 (0.8%)
No response 108 (42.2%) 86 (34%)
Response 86 (33.6%) 81 (32%)
Seizure freedom 15(5.9%) 11 (4.3%)

Withdrawal 42 (16.4%) 73 (28.9%)

(9/92), but with no significant difference in frequency
compared to those without LEV (9.8% and 9.3%, respec-
tively; p = 0.983). However, subjects with a history
of psychiatric problems or learning disabilities devel-
oped irritability more frequently (15.9%) than others
(4.8%, p = 0.004), especially those with learning dis-
abilities (22.6%). More adverse effects were reported
in adolescents (57.1%) and the elderly (55.6%), than in
adults (34.2%). The most frequent adverse effects in
adolescents were behavioural disturbances (2/7; 29%)
and in elderly subjects, somnolence and dizziness
(22.2% for each). However, the number of patients in
these specific age groups was small. PER was discon-
tinued due to adverse effects in 37 (14.6%) patients,
and among them, irritability was the most frequent
(5.1%). Falls were reported in three patients, but no
specific condition was found to be related (mean
age: 41 years; range: 33-54; mainly with partial-onset
cryptogenic seizures). No life-threatening adverse
events were reported. One patient committed suicide

One-year experience of perampanel in Spain

Table 3. Adverse events reported by patients or
carers during the study period (253 patients).

n (%)
None 160 (63.2%)
Dizziness 25 (9.9%)
Somnolence 24 (9.5%)
Transient-mild 10 (4.0%)
Permanent-intense 14 (5.5%)
Irritability 23 (9.1%)
Neuropsychiatric 8 (3.2%)
Depression 5 (3%)
Anxiety 3(1.2%)
Falls 3(1.2%)
Weight gain 3 (1.2%)
Others 7 (2.8%)

after 11 months of treatment, with a stable 10-mg dose
of PER for longer than six months. Moreover, he suf-
fered from severe depression and refractory epilepsy
before starting PER. Thirty-six (14.2%) patients discon-
tinued PER because of a lack of efficacy. Withdrawals
were more frequent in adolescents (4/7; 57.7%) than
in other age groups, mainly due to a lack of adequate
seizure control (3/7; 42.8%). Retention rate at the 12-
month follow-up visit was 180 (71.14%).

Regarding the use of concomitant EIAEDs, the differ-
ences are shown in table 4A and B. No significant
differences were found concerning responder rate,
adverse events, or withdrawals. Median dose at six
months was higher in those patients taking EIAEDs,
but was the same at 12 months. When ESL, PB and
TPM were considered as EIAEDs, fairly similar results
were obtained. The only statistically significant dif-
ference was that EIAEDs resulted in less reported
adverse effects (31.3% vs 44.4%; EIAEDs vs non-EIAEDs,
p =0.026).

Discussion

The aim of this retrospective study was to reflect the
use of PER in daily clinical practice during its first year
of post-commercialisation in Spain. The results of this
series of patients are consistent with those from clini-
cal trials (Hsu et al., 2013; Kramer et al., 2014), although
study conditions were not the same, possibly due to
the fact thatin both cases the drug was used in patients
with uncontrolled epilepsy.

Comparing the patients of the present study with those
of other series (Krauss et al., 2014; Steinhoff et al., 2014;
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Table 4A. Differences between concomitant treatment with enzyme-inducing and non-enzyme-inducing AEDs
(eslicarbazepine, phenobarbital and topiramate as non-EIAEDs).

Enzyme-inducing AEDs Non-enzyme-inducing AEDs p

n 104 (102) 152 (151)

Median PER dose at 6 months (mg) 8 (2-12) 7 (2-12)

Median PER dose at 12 months (mg) 8 (2-12) 8 (2-12)

Responder rate at 6 months 40.4% 38.8% 0.45
Responder rate at 12 months 38.2% 34.4% 0.31
Adverse events 33.3% 37.7% 0.28
Withdrawals 28.4% 36.4% 0.12

Table 4B. Differences between concomitant treatment with enzyme-inducing and non-enzyme-inducing AEDs
(eslicarbazepine, phenobarbital and topiramate as EIAEDs).

Enzyme-inducing AEDs Non-enzyme-inducing AEDs p

n 165 (163) 91 (90)

Median PER dose at 6 months (mg) 8 (2-12) 6 (2-12)

Median PER dose at 12 months (mg) 8 (2-12) 8 (4-12)

Responder rate at 6 months 38.4% 40% 0.51
Responder rate at 12 months 37.4% 33.3% 0.46
Adverse events 31.3% 44.4% 0.026
Withdrawals 35.5% 32.2% 0.346

Montouris et al., 2015), the responder rate and rate
of seizure freedom are lower (about 50% and 14% in
previous series and 36% and 5% in the present study,
respectively). The main reasons for these differences
are probably due to the fact that the dose achieved in
the present series was not as high as that in previous
studies, and that patients included in the present study
suffered from very difficult-to-treat epilepsy, as 48.8%
of patients were taking at least three AEDs at baseline,
and 58.2% had previously taken at least six AEDs before
starting PER. In addition, more than 10% of the subjects
were on active treatment with VNS.

The occurrence of adverse events was lower in this
study compared to other series (Zaccara et al., 2013;
Steinhoff etal., 2014). This may be due to three reasons:
first, the dose achieved was lower; second, the titra-
tion was slow (generally 2 mg per two weeks or even
slower); and finally, the events recorded were those
spontaneously reported by patients or relatives, rather
than based on a systematic questionnaire. Although
dizziness was the most frequent side effect, som-
nolence and irritability were perhaps most notable.

Somnolence is dramatically reduced when PER is taken
at bedtime, therefore it rarely leads to discontinua-
tion. Thus, irritability seems to be the main adverse
event to be aware of when PER is prescribed. As
seen in clinical trials (Ettinger et al., 2015), irritability-
aggression was the most frequent neuropsychiatric
adverse event. In our series, concomitant use of LEV
with PER did not cause irritability relative to any other
drug. Nonetheless, previous psychiatric comorbidity
or learning disabilities were more frequently associ-
ated, as has been reported in some series (Coyle et al.,
2014), but not in others (Shah et al., 2016). One patient
committed suicide. Suicidal ideation with PER has been
reported in patients with severe depression and refrac-
tory epilepsy (Coyle et al., 2014). In our case, the event
was not considered to be related to PER, because it
occurred after a long period with a stable dose of
PER and the patient suffered from severe depression
before starting the drug.

The comparison between different age groups did
not show differences in efficacy but rather a differ-
ence in the occurrence of adverse effects. This may
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be explained by the fact that patients or carers in these
specific age groups may be more sensitive to adverse
effects. The percentage of adverse events in young
patients is similar to that reported in some series (Bird
et al., 2015), but behavioural disturbances were more
frequent than previously reported (Rosenfeld et al.,
2015). In elderly patients, no falls were reported. These
results also differ from other series (Leppik et al., 2015;
Trinka et al., 2016), however, in our series, the number
of patients in this group was low.

Comparing enzyme-inducing and non-enzyme-
inducing AEDs, no differences were identified
regarding most of the variables studied. Only median
PER dose at six months was higher in patients who
were taking CYP3A4 inducers. When ESL, PB and
TPM were considered as EIADs, no other significant
differences were found between the concomitant use
of EIADs and non-EIADs, except for the occurrence of
adverse effects. This study did not evaluate efficacy
relative to the dose, as performed in clinical trials
(Kwan et al., 2015), therefore it is difficult to draw any
comparisons. However, globally, in our series, the use
of EIAEDs had little influence on the outcomes.

This studyisintended to reflect the use ofanewdrugin
daily clinical practice. Typically, a new drug is used first
for those patients with difficult-to-treat epilepsy. Thus,
the majority of subjects in our series suffered from
partial-onset seizures and many therapeutic schedules
had been previously tried. Although PER was proposed
as an indication for primary generalized seizures in
patients 12 years and older during 2015, this study
included a small number of patients with this type
of seizure. Our results are less favourable than those
reported in a previous clinical trial (French et al., 2015),
however, this is probably due to the type of generalized
epilepsy, because our patients with primary general-
ized tonic-clonic seizures suffered from symptomatic
generalized epilepsy, and a mean of 7.4 AEDs had been
tried with a median of three concomitant AEDs. Thus,
poorer control might have been expected. Neverthe-
less, and consistently with other series (Montouris et
al., 2015), better control was achieved for secondary
generalized seizures relative to other types of seizures.
The use of PER as early add-on treatment was not a pri-
mary focus of this study, since patients with refractory
epilepsy were mainly included. However, a small num-
ber, those patients who were on bitherapy, achieved
better response. The straightforward posology and
favourable pharmacokinetic profile makes this drug
a logical choice as an add-on AED. With future clini-
cal experience, as more patients are treated, further
evidence of efficacy will be reported.

Apossible limitation of this study is the change in doses
of PER or other AEDs (or VNS) during baseline and
study periods, making it difficult to determine opti-
mal doses or drug combinations. Another limitation is

One-year experience of perampanel in Spain

that serum levels of PER were not performed, therefore
adjustments of doses and outcome data were based
only on clinical data.

In conclusion, this PER study showed good efficacy
and safety for this drug-resistant epilepsy population,
in real-life conditions. It was also safe for adoles-
cents and elderly people, although patients should
be monitored for adverse effects. The concomitant
use of enzyme-inducing AEDs did not appear to affect
the performance of PER. Caution should be taken for
patients with a history of psychiatric problems or learn-
ing disabilities. Further studies should be carried out
to establish the profile of PER in other therapeutic
approaches, such as early add-on treatment or the
treatment of specific types of epilepsy.

Supplementary data.
Summary  didactic  slides  are
www.epilepticdisorders.com website.

available  on the

Acknowledgements and disclosures.

This study did not receive specific grants from any funding
agency in the public, commercial, or non-profit sectors.

I. Garamendi-Ruiz, M.A. Mauri-Llerda, I. Garcia Morales, M.
Agundez-Sarasola and A. Marinas-Alejo have received fees for
conferences from Bial, Eisai, UCB, and Esteve. I. Garamendi-Ruiz
and A. Marinas-Alejo have also received fees from Cyberonics
for conferences.

All other authors declare no conflict of interest.

References

Biré A, Stephani U, Tarallo T, et al. Effectiveness and tolerabil-
ity of perampanel in children and adolescents with refractory
epilepsies: first experiences. Neuropediatrics 2015; 46(2): 110-
5.

Coyle H, Clough P, Cooper P, Mohanraj R. Clinical experi-
ence with perampanel: focus on psychiatric adverse effects.
Epilepsy Behav 2014; 41:193-6.

Ettinger AB, LoPresti A, Yang H, et al. Psychiatric and behav-
ioral adverse events in randomized clinical studies of the
noncompetitive AMPA. Epilepsia 2015; 56(8): 1252-63.

European Medicines Agency. Fycompa summary of prod-
uct characteristics.  http://www.ema.europa.eu/docs/en_
GB/document_library/EPAR__Product_Information/human/

002434/WC500130815.pdf [Accessed August 7, 2015].

French JA, Krauss GL, Biton V, et al. Adjunctive perampanel
for refractory partial-onset seizures: randomized phase IlI
study 304. Neurology 2012; 79: 589-96.

French JA, Krauss GL, Steinhoff B, et al. Evaluation of adjunc-
tive perampanel in patients with refractory partial onset
seizures: results of randomized global phase Il study 305.
Epilepsia 2013; 54(1): 117-25.

French JA, Krauss GL, Wechsler RT, et al. Perampanel for
tonic-clonic seizures in idiopathic generalized epilepsy: a
randomized trial. Neurology 2015; 85(11): 950-7.

Epileptic Disord, Vol. 18, No. 2, June 2016

179


http://www.ncbi.nlm.nih.gov/pubmed?term=Effectiveness and tolerability of perampanel in children and adolescents with refractory epilepsies: first experiences
http://www.ncbi.nlm.nih.gov/pubmed?term=Clinical experience with perampanel: focus on psychiatric adverse effects
http://www.ncbi.nlm.nih.gov/pubmed?term=Psychiatric and behavioral adverse events in randomized clinical studies of the noncompetitive AMPA
http://www.ncbi.nlm.nih.gov/pubmed?term=Adjunctive perampanel for refractory partial-onset seizures: randomized phase III study 304
http://www.ncbi.nlm.nih.gov/pubmed?term=Evaluation of adjunctive perampanel in patients with refractory partial onset seizures: results of randomized global phase III study 305
http://www.ncbi.nlm.nih.gov/pubmed?term=Perampanel for tonic-clonic seizures in idiopathic generalized epilepsy: a randomized trial

I. Garamendi-Ruiz, et al.

Gidal BA, Laurenza A, Husein Z, et al. Perampanel efficacy
and tolerability with enzyme-inducing AEDs in patients with
epilepsy. Neurology 2015; 84(19): 1972-80.

Hsu WW, Sing CW, He Y, Worsley AJ, Wong ICK, Chan EW.
Systematic review and meta-analysis of the efficacy and safety
of perampanel in the treatment of partial onset epilepsy. CNS
Drugs 2013;27(10): 817-27.

Kramer LD, Satlin A, Krauss GL, etal. Perampanel for
adjunctive treatment of partial-onset seizures: a pooled
dose-response analysis of phase Il studies. Epilepsia
2014; 55(8): 423-31.

Krauss GL, Serratosa JM, Villanueva V, etal. Randomized
phase Il study 306: adjunctive perampanel for refractory
partial-onset seizures. Neurology 2012; 79(6): 1408-15.

Krauss GL, Perucca E, Ben-Menachem E, etal. Long-term
safety of perampanel and seizure outcomes in refrac-
tory partial-onset seizures and secondarily generalized
seizures: results from phase Ill extension study 307. Epilepsia
2014; 55: 1058-68.

Kwan P, Brodie MJ, Laurenza A, et al. Analysis of pooled phase
Il trials of adjunctive perampanel for epilepsy: impact of
mechanism of action and pharmacokinetics on clinical out-
comes. Epilepsy Res 2015;117:117-24.

Leppik IE, Robert T, Wechsler RT, et al. Efficacy and safety of
perampanel in the subgroup of elderly patients included in
the phase Il epilepsy clinical trials. Epilepsy Res 2015; 110: 216-
20.

Montouris G, Yang H, Williams B, Zhou S, Laurenza A,
Fain R. Efficacy and safety of perampanel in patients with
drug-resistant partial seizures after conversion from double-
blind placebo to open-label perampanel. Epilepsy Res
2015; 114: 131-40.

Rektor I. Perampanel, a novel, non-competitive, selec-
tive AMPA receptor antagonist as adjunctive therapy for
treatment-resistance partial-onset seizures. Expert Opin
Pharmacother 2013; 14(2): 225-35.

Rogawski MA, Hanada T. Preclinical pharmacology of
perampanel, a selective non-competitive AMPA recep-
tor antagonist. Acta Neurol Scand Suppl 2013;197:
19-24.

Rosenfeld W, Conry J, lagae L, etal. Efficacy and
safety of perampanel in adolescent patients with drug-
resistant partial seizures in three double-blind, placebo-
controlled, phase Ill randomized clinical studies and a
combined extension study. Eur | Paediatr Neurol 2015; 19(4):
435-45.

Shah E, Reuber M, Goulding P, Flynn C, Delanty N, Kemp
S. Clinical experience with adjunctive perampanel in adult
patients with uncontrolled epilepsy: a UK and Ireland multi-
centre study. Seizure 2016;34:1-5.

Steinhoff BJ, Ben-Menachem E, Ryvlin P, et al. Efficacy and
safety of adjunctive perampanel for the treatment of refrac-
tory partial seizure: a pooled analysis of three phase Il
studies. Epilepsia 2013; 54(8): 1481-9.

Steinhoff BJ, Hamer H, Trinka E, et al. A multicenter survey of
clinical experiences with perampanel in real life in Germany
and Austria. Epilepsy Res 2014; 108(5): 986-8.

Trinka E, Steinhoff BJ, Nikanorova M, Brodie MJ. Perampanel
forfocal epilepsy: insights from early clinical experience. Acta
Neurol Scand 2016;133(3): 160-72.

Zaccara G, Giovannelli F, Cincotta M, etal. The adverse
event profile of perampanel: meta-analysis of ran-
domized controlled trials. Fur | Neurol 2013;20(8):
1204-11.

C. No, itis indicated for all types of seizures

A. Adolescents, adults and elderly people
B. Only patients 18 years and older
C. Only adolescents and adults up to 65 years

A. Blurred vision, nausea and dizziness
B. Dizziness, somnolence and irritability
C. Somnolence, hyponatraemia and irritability

TEST YOURSELF

(1) Is perampanel indicated for partial-onset seizures only?
A. Yes, only for partial-onset seizures (with or without secondary generalized seizures)
B. No, it is also indicated for primary generalized tonic-clonic seizures

(2) For which of these populations perampanel is already licenced?

(3) Which are the most frequently expected adverse events with perampanel?

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com, under the section “The EpiCentre”.
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