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Abstract
Objective: The AMPA study (Study 501; NCT04257604) was a multicenter, pro-
spective, 12-month observational study in Italy that evaluated the effectiveness 
and safety of adjunctive perampanel in patients with focal-onset seizures (FOS), 
with or without focal to bilateral tonic–clonic seizures (FBTCS).
Methods: Patients aged ≥12 years with insufficiently controlled FOS, with or 
without FBTCS, receiving 1–3 anti-seizure medications (ASMs) were prescribed 
adjunctive perampanel per the approved indication. The primary endpoint was 
the median percent change in total seizure frequency per 28 days from baseline at 
Month 6. Baseline seizure frequency per 28 days was calculated using seizure dia-
ries and/or medical records of seizures occurring in the 8 weeks prior to the base-
line visit while patients were receiving 1–3 ASMs. Treatment-emergent adverse 
events (TEAEs), including serious TEAEs, were monitored for up to 12 months.
Results: Of the 240 patients enrolled in the study, 234 were included in the 
Full and Safety Analysis Sets. Median age (minimum, maximum) was 36.0 years 
(12, 84) and 51.3% (n = 120/234) were female. The majority of patients (77.8% 
[n = 182/234]) received ≥2 concomitant ASMs at baseline, with the most common 
being carbamazepine (33.8% [n = 79/234]). The median percent reduction in total 
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​1   |   INTRODUCTION

Perampanel, a selective, non-competitive α-amino-3-
hydroxy-5-methyl-4-isoxazolepropionic acid glutamate 
receptor antagonist,1 is a once-daily oral anti-seizure medi-
cation (ASM) approved in >70 countries and territories in-
cluding the United States (USA), Japan, and other countries 
in Europe and Asia. In the USA, perampanel is approved 
as monotherapy or adjunctive therapy for focal-onset sei-
zures (FOS), with or without focal to bilateral tonic–clonic 
seizures (FBTCS; previously secondarily generalized sei-
zures),2 in patients aged ≥4 years and as adjunctive therapy 
of generalized tonic–clonic seizures (GTCS) in patients 
aged ≥12 years.3 In the European Union, perampanel is ap-
proved for the adjunctive treatment of FOS, with or without 
FBTCS, in patients aged ≥4 years and for GTCS in patients 
aged ≥7 years with idiopathic generalized epilepsy (IGE).4

The approval of perampanel for FOS was based on 
results of three randomized, double-blind, placebo-
controlled Phase III studies in patients aged ≥12 years,5–

7 and the approval for use for GTCS was based on results 

seizure frequency per 28 days from baseline (95% confidence interval) was 55.4% 
(46.7%–66.7%) at Month 6. Overall, the retention rate was 57.3% (n = 134/234) 
following 12 months of treatment. During the study, the overall incidence of 
TEAEs was 56.4% (n = 132/234), with the most frequently reported TEAE being 
dizziness/vertigo (21.8% [n = 51/234]). Serious TEAEs were experienced by 6.0% 
(n = 14/234) of patients and no deaths were reported during the 12-month treat-
ment period.
Significance: Data from the AMPA study suggest that adjunctive perampanel 
is associated with improvement in seizure control and with good retention rates 
and tolerability in a real-world clinical setting. These findings further support the 
use of adjunctive perampanel as a suitable treatment option for adolescent and 
adult patients with epilepsy.
Plain Language Summary: Our study looked at teenage and adult patients 
with epilepsy in Italy who took the study drug, called perampanel, as well as 
the epilepsy treatments they had already been prescribed. After 12 months, 
134 out of 234 patients were still using perampanel. Patients taking peram-
panel had fewer seizures than they did before they started taking perampanel. 
Side effects occurred in 132 patients (most commonly dizziness/vertigo, ir-
ritability, and sleepiness) and caused 45 of them to withdraw from the study. 
Perampanel was a suitable treatment option for teenage and adult patients 
with epilepsy.

K E Y W O R D S

adjunctive therapy, anti-seizure medication, epilepsy, focal to bilateral tonic–clonic seizures, 
low dose, older adults

Key points

•	 Adjunctive perampanel was associated with 
improved seizure control in patients aged 
≥12 years with FOS, with or without FBTCS, in 
Italy.

•	 Reductions in seizure frequency were evident 
after 3 months of treatment and were sustained 
over the 12-month treatment period.

•	 Perampanel was well tolerated with >50% of pa-
tients remaining on treatment after 12 months 
in a real-world clinical setting.

•	 The safety outcomes were consistent with the 
known safety profile of perampanel reported in 
randomized controlled trials.

•	 Adjunctive perampanel may be an appropriate 
treatment option for adolescent and adult pa-
tients with epilepsy.​
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from another randomized placebo-controlled trial 
(RCT) in patients with GTCS and IGE.8 Several obser-
vational studies were conducted to monitor the safety 
of perampanel after marketing authorization, and their 
clinical outcomes were generally in line with those from 
the RCTs and their open-label extensions.9–19 Data from 
prospectively designed real-world studies complement 
and expand on data obtained from RCTs by allowing the 
inclusion of more diverse populations of people with epi-
lepsy.20 Real-world data on perampanel use from various 
regions around the world are available9–11,14,15; however, 
real-world evidence from Italy is limited, despite the ini-
tial approval for FOS dating back to 2012.21–26

A Mirroring clinical practice study of Perampanel in 
Adults and adolescents (Study 501; AMPA; NCT04257604) 
was a multicenter, prospective, real-world, observational 
study which evaluated the effectiveness and safety of ad-
junctive perampanel in patients with FOS, with or without 
FBTCS, in Italy. Here, we report the overall effectiveness 
and safety results, and findings from post hoc subgroup 
analyses from the AMPA study.

2  |   METHODS

2.1  |  Study design and patients

AMPA was a multicenter study conducted across 19 study 
sites in Italy between January 3, 2016, and April 30, 2019. 
The AMPA study design is shown in Supplementary 
Figure S1. Patients aged ≥12 years with a diagnosis of FOS, 
with or without FBTCS, and with no clinically significant 
psychiatric illness, psychological or behavioral disor-
ders, as specified in Summary of Product Characteristics 
(SmPC),4 were included in this study. The protocol and 
informed consent and case report forms were reviewed 
and approved by the relevant ethics committees before 
the study was initiated. The decision to prescribe peram-
panel, per the approved indication,4 was made before, and 
independently of, the physician's decision to include the 
patient in the study. Since this was an observational study, 
perampanel dosing and titration were carried out accord-
ing to the approved SmPC, with treatment initiated at a 
dose of 2 mg/day, and for the dose to be increased by incre-
ments of 2 mg (either weekly or every 2 weeks) based on 
clinical response and tolerability up to a maximum dose of 
12 mg/day.4 Patients who provided informed consent and 
met all of the inclusion and none of the exclusion criteria 
completed the Baseline Visit, during which, baseline sei-
zure frequency per 28 days was calculated using seizure 
diaries or medical records from a pre-perampanel pe-
riod of 8 weeks and the number and type of concomitant 

ASMs the patient was receiving at baseline was recorded. 
Enzyme-inducing ASMs (EIASMs) included carbamaz-
epine, eslicarbazepine acetate, oxcarbazepine, phenytoin, 
and phenytoin sodium; all other ASMs were considered 
non-EIASMs. Treatment with perampanel was not started 
before the Baseline Visit. Patients were assessed again 
after 3, 6, and 12 months of treatment (Month 3, Month 6, 
and Month 12 Treatment Visits, respectively). This follow-
up study visit schedule mirrored existing clinical practice 
(mirrored visits). There were no limitations on concomi-
tant medications. Dose adjustments of concomitant ASMs 
were permitted according to the treating physician's clini-
cal judgment. Final assessments of participating patients 
were performed during the Month 12 visit; an early termi-
nation visit was scheduled for those who withdrew before 
the Month 12 visit.

2.2  |  Effectiveness and safety 
assessments

The Intent-to-Treat (ITT) Analysis Set included patients 
who received ≥1 dose of perampanel, had baseline seizure 
data, and, where relevant, had post-baseline seizure data; 
last observation carried forward (LOCF) was used to han-
dle missing data. The Safety Analysis Set included patients 
who received ≥1 dose of perampanel.

Effectiveness was assessed in the ITT Analysis Set. 
The primary endpoint was the median percent change in 
total seizure frequency per 28 days from baseline at Month 
6. Baseline seizure frequency per 28 days was calculated 
using seizure diaries and/or medical records of the num-
ber of seizures occurring in the 8 weeks prior to the base-
line visit prior to the initiation of perampanel and while 
patients were receiving 1–3 ASMs. Secondary endpoints 
included median percent change in the frequency of total 
seizures per 28 days from baseline at Months 3 and 12, and 
median percent change in FBTCS frequency from baseline 
at Months 3, 6, and 12. Other secondary endpoints were 
50% and 75% responder rates, seizure-freedom rates at 
Months 3, 6, and 12, and retention rates at Months 6 and 12. 
Seizure-freedom rates at Months 3 and 6 were calculated 
over the previous 3 months, whereas at Month 12 they 
were calculated over the previous 6 months. Effectiveness 
was assessed by seizure type, which was based on seizure 
diaries filled out by patients and “total seizures” included 
any types of seizures recorded in patients' seizure diaries 
during the study.

Safety was a secondary endpoint and was assessed 
in the Safety Analysis Set. Treatment-emergent adverse 
events (TEAEs), including treatment-related and serious 
TEAEs, were monitored for up to 12 months. A TEAE was 
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4  |      D’ANIELLO et al.

defined as any adverse event that emerged from the date of 
the first dose of perampanel to 28 days after the last dose; 
treatment-related TEAEs included TEAEs that were con-
sidered related to treatment or had no known causality. 
Additional secondary endpoints included mean change 
in irritability, mean change in Epworth Sleepiness Scale 
score, and mean change in quality of life (QoL). The irri-
tability in epilepsy questionnaire (I-Epi), a patient-based 
questionnaire commonly used in clinical and research 
practice in Italy, was used to assess irritability in adult 
patients. Other psychiatric symptoms were recorded by 
the Investigator according to clinical judgment. The self-
administered Epworth Sleepiness Scale (ESS) was used to 
assess the effect of perampanel on sleep and somnolence 
in adult patients. The 31-item quality-of-life question-
naire (QOLIE-31) was used to assess adult patients' QoL. 
However, results from the ESS and QOLIE-31 will be re-
ported in a future manuscript.

2.3  |  Post hoc analyses

In addition to the planned analyses, a post hoc analysis of 
patients with FOS only compared with patients with FOS 
with FBTCS was conducted to further assess the effect of 
perampanel on different seizure types. A second analysis 
was done to evaluate the effectiveness and safety of per-
ampanel 4 mg/day as a modal dose. The modal dose rep-
resents the most frequent, actual daily perampanel dose 
received by a patient during the treatment period, and for 
the longest duration.27 A third analysis was performed to 
evaluate the effectiveness and safety of perampanel in pa-
tients aged ≥60 years; data were stratified by the number 
of concomitant ASMs (1, 2, or ≥3) at baseline.

2.4  |  Statistical analysis

This was an observational study and therefore no formal 
sample size calculations were done. Categorical data and 
continuous variables are presented in this paper along 
with calculated 95% confidence intervals.

3  |   RESULTS

3.1  |  Patients

In total, 240 patients with FOS, with or without FBTCS, 
were enrolled at 19 sites across Italy; 202 of these patients 
were included in the ITT Analysis Set (Figure 1), and 234 
patients were included in the Safety Analysis Set. Overall, 
57.7% (n = 135/234) of patients completed the study, and 

42.3% (n = 99/234) discontinued; the most common pri-
mary reason for discontinuation was adverse events, oc-
curring in 15.8% (n = 37/234) of patients.

Patient demographics and baseline characteristics are 
presented in Table 1. In the Safety Analysis Set, 38.5% of 
patients (n = 90/234) had FBTCS at baseline. Most patients 
(77.8% [n = 182/234]; Safety Analysis Set) were receiving 
≥2 concomitant ASMs at baseline, with the most common 
being carbamazepine (33.8% [n = 79/234]). The mean 
(standard deviation [SD]) dose of perampanel was 5.9 (2.0) 
mg/day at Month 3, 6.5 (2.0) mg/day at Month 6, and 6.8 
(2.2) mg/day at Month 12. Additionally, 7.7% (n = 18/234) 
of patients received a consistent perampanel dose of 2 mg/
day throughout the study, while 92.3% (n = 216/234) had 
at least one dose up titration. Dose up titration occurred 
in 92% of patients in both groups: those who received non-
EIASMs and those who received EIASMs. The mean (SD) 
modal perampanel dose was 5.8 (2.5) mg/day; the most 
common modal doses of perampanel received by patients 
were 4 mg/day (26.5% [n = 62/234]), 6 mg/day (25.2% 
[n = 59/234]), and 8 mg/day (24.8% [n = 58/234]).

3.2  |  Effectiveness outcomes

Perampanel was associated with improvements in seizure 
control from baseline in patients with FOS, particularly 
for those with FBTCS. At baseline, the mean (SD) total 
seizure frequency per 28 days was 14.8 (26.6). In patients 
with FOS, with or without FBTCS, the median percent re-
duction in total seizure frequency per 28 days from base-
line at Month 6 (95% confidence interval [CI]) was 55.4% 
(46.7%–66.7%); this increased to 69.2% (58.8%–76.1%) at 
Month 12. For patients with FBTCS, the median percent 
reduction in FBTCS frequency per 28 days from baseline 
was 100.0% at Months 6 and 12 (Figure 2A).

F I G U R E  1   Patient disposition. ITT, Intent-to-Treat.
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At Month 12, the 50% and 75% responder rates 
for total seizures were 63.5% and 44.5%, respectively 
(Figures  2B,C), and the seizure-freedom rate was 18.8% 
(Figure 2D). For FBTCS, the 50% and 75% responder rates 
and seizure-freedom rate at Month 12 were numerically 
higher than those calculated for total seizures (81.3%, 
68.8%, and 56.3%, respectively). Following 12 months of 
treatment, 57.3% (n = 134/234; Safety Analysis Set) of pa-
tients remained on perampanel (Figure 3).

3.3  |  Safety outcomes

The overall incidence of TEAEs was 56.4% (n = 132/234). 
Serious TEAEs were experienced by 6.0% (n = 14/234) 
of patients, and no deaths were reported during the 12-
month treatment period (Table  2). Other reported seri-
ous TEAEs included events that required hospitalization/
prolongation of existing hospitalization (3.4% [n = 8/234]), 
persistent or significant disability or incapacity (0.9% 
[n = 2/234]), and other important medical events (3.4% 
[n = 8/234]). The most commonly reported TEAE and 
treatment-related TEAE was dizziness/vertigo (21.8% 
[n = 51/234] and 19.7% [n = 46/234], respectively), and the 
most commonly reported behavioral TEAE and treatment-
related TEAE was irritability (8.5% [n = 20/234] and 7.3% 
[n = 17/234], respectively). Among patients who experi-
enced behavioral TEAEs, 14.0% (n = 7/50) had a prior his-
tory of behavior disorders, albeit not clinically significant.

Reductions in perampanel dose due to TEAEs oc-
curred in 15.0% of patients (n = 35/234). The most com-
monly reported TEAEs that led to dose reduction were 
dizziness/vertigo (6.0% [n = 14/234]), balance disorder 
(2.6% [n = 6/234]), and somnolence (2.6% [n = 6/234]). 
The mean (SD) perampanel daily dose at the onset of 
TEAEs that led to dose reductions in these patients was 
5.8 (1.9) mg, with the most common doses received being 
4 mg (25.7% [n = 9/35]), 6 mg (45.7% [n = 16/35]), and 8 mg 
(37.1% [n = 13/35]). At TEAE onset, 88.6% (n = 31/35) of 
patients who had their dose reduced received ≥2 concom-
itant ASMs; 80.0% (n = 28/35) received non-EIASMs and 
20.0% (n = 7/35) received EIASMs.

In total, 19.2% (n = 45/234) of patients experienced 
TEAEs that led to perampanel withdrawal. The most 
commonly reported TEAEs that led to withdrawal were 
dizziness/vertigo (6.0% [n = 14/234]), somnolence (2.6% 
[n = 6/234]), and behavior disorder (2.6% [n = 6/234]). 
The mean (SD) perampanel daily dose at the onset of 
TEAEs that led to perampanel withdrawal in these pa-
tients was 4.2 (2.1) mg, with the most common doses 
received being 2 mg (37.8% [n = 17/45]), 4 mg (24.4% 
[n = 11/45]), and 6 mg (33.3% [n = 15/45]). At TEAE onset, 
71.1% (n = 32/45) of patients who experienced TEAEs that 

T A B L E  1   Baseline demographics and clinical characteristics 
(Safety Analysis Set).

Perampanel 
(N = 234)

Age,a years
Mean (SD) 38.6 (16.7)
Median (min, max) 36.0 (12, 84)

Age group, n (%)
12 to <18 years 26 (11.1)
18 to <60 years 177 (75.6)
≥60 years 31 (13.2)

Female, n (%) 120 (51.3)
White, n (%) 232 (99.1)
Mean (SD) age at epilepsy diagnosis, years 18.3 (14.7)
Mean (SD) time since epilepsy diagnosis, years 20.2 (14.9)
Epilepsy/Epileptic syndrome classification, n (%)

Focal epilepsy of unknown cause 116 (49.6)
Focal structural epilepsy 118 (50.4)

Etiology based on medical history
Anoxic brain/perinatal ischemic injury 10 (4.3)

Congenital brain injury due to generic, 
neurocutaneous, or metabolic disease

4 (1.7)

Focal cortical dysplasia, cortical heterotopias 27 (11.5)
Infectious or inflammatory 10 (4.3)
Mesial temporal sclerosis 18 (7.7)
Post-neurosurgery 7 (3.0)
Post-traumatic 6 (2.6)
Vascular, acquired, or congenital 16 (6.8)
Other 20 (8.5)

Number of ASMs at baseline,b n (%)
0 2 (0.9)c

1 50 (21.4)
2 103 (44.0)
≥3 79 (33.8)

Baseline ASM use, n (%)
EIASMsd 131 (56.0)
Non-EIASMsd 101 (43.2)

Most common ASMs at baseline (in ≥ 10% of patients), n (%)
Carbamazepine 79 (33.8)
Levetiracetam 42 (17.9)
Oxcarbazepine 36 (15.4)
Lamotrigine 34 (14.5)
Lacosamide 28 (12.0)

Abbreviations: ASM, anti-seizure medication; EIASM, enzyme-inducing 
anti-seizure medication; FOS, focal-onset seizures; max, maximum; min, 
minimum; SD, standard deviation.
aAge was calculated on the date of informed consent.
bPatients reporting the same ASM more than once were counted only once.
cPatients received prior treatment with ASMs but discontinued treatment 
before the start of this study.
dEIASMs include carbamazepine, eslicarbazepine acetate, oxcarbazepine, 
phenytoin, and phenytoin sodium. All other ASMs are non-EIASMs.
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6  |      D’ANIELLO et al.

led to perampanel withdrawal received ≥2 concomitant 
ASMs; 73.3% (n = 33/45) received non-EIASMs and 20.0% 
(n = 9/45) received EIASMs.

3.4  |  The effect of perampanel on 
different seizure types

The clinical outcomes of adjunctive perampanel in pa-
tients with FOS versus those with FOS and FBTCS were 
further assessed in a post hoc analysis. Effectiveness out-
comes were assessed in the ITT Analysis Set. Of the 202 
patients with FOS in the ITT Analysis Set, 80 were with 
FBTCS and 122 were without FBTCS. Following 12 months 
of treatment with perampanel, the median percent reduc-
tion in seizure frequency per 28 days from baseline in pa-
tients with FBTCS was numerically higher than that in 

F I G U R E  2   (A) Median percent reduction in seizure frequency per 28 days from baseline, (B) 50% responder rates, (C) 75% responder 
rates, and (D) seizure-freedom rates (ITT Analysis Set; using LOCF analysis). FBTCS, focal to bilateral tonic–clonic seizures; ITT, Intent-to-
Treat; LOCF, last observation carried forward.

F I G U R E  3   Retention rates (Safety Analysis Set). FBTCS, focal 
to bilateral tonic–clonic seizures.
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      |  7D’ANIELLO et al.

patients without FBTCS (73.5% [95% CI, 61.1%–83.5%] vs. 
66.1% [95% CI, 49.0%–73.6%]). At Month 12, patients with 
FBTCS experienced more improvements in seizure con-
trol compared with patients without FBTCS. The 50% and 
75% responder rates and seizure-freedom rate for patients 
with FBTCS were 70.0% (n = 56/80), 50.0% (n = 40/80), 
and 25.0% (n = 20/80), respectively. The 50% and 75% re-
sponder rates and seizure-freedom rate for patients with-
out FBTCS were 59.2% (n = 71/122), 40.8% (n = 49/122), 
and 14.8% (n = 18/122), respectively.

Retention rate was 64.4% (n = 58/90; Safety Analysis 
Set) in patients with FBTCS compared with 52.8% 
(n = 76/144; Safety Analysis Set) in those without FBTCS 
following 12 months of treatment. The incidences of 
TEAEs and treatment-related TEAEs were comparable 
between patients with or without FBTCS (56.7% vs. 56.3% 
and 47.8% vs. 47.2%, respectively; Safety Analysis Set).

3.5  |  The effect of a modal dose of 
perampanel 4 mg/day

This post hoc analysis included 62 patients from the Safety 
Analysis Set; among them, 50 patients who had seizure 
diaries available at baseline and at subsequent visits 
were included in the effectiveness analysis. Baseline de-
mographics and clinical characteristics of these patients 
are presented in Table S1. Of the 62 patients included in 
the Safety Analysis Set, 45.2% (n = 28/62) had a history of 
FBTCS. Most patients (75.8% [n = 47/62]) were receiving 
≥2 ASMs at baseline, similar to the overall study popula-
tion. At a modal dose of perampanel 4 mg/day, the me-
dian percent reduction in total seizure frequency per 
28 days from baseline was 55.6% (95% CI, 39.1%–86.1%) at 
Month 3, 55.4% (95% CI, 31.7%–90.3%) at Month 6, and 
63.9% (95% CI, 31.7%–89.2%) at Month 12 (Figure S2A); 
the 50% and 75% responder rates and seizure-freedom 
rates were sustained over the12-month treatment period 
(Figure S2B–D). The retention rate at Month 12 was 46.8% 
(n = 29/62) (Figure  S2E). Over the same treatment pe-
riod with a modal perampanel dose of 4 mg/day, patients 
with FOS and FBTCS experienced more improvements 
in seizure control compared with patients with FOS with 
or without FBTC (Figure  S2A–D). The retention rate at 
Month 12 for patients with FBTCS was 53.6% (n = 15/28) 
(Figure S2E).

The overall incidence of TEAEs with perampanel 4 mg/
day was 50.0% (n = 31/62), with the most common TEAE 
being dizziness/vertigo (17.7% [n = 11/62]; Table S2), simi-
lar to that reported in the overall study population. Serious 
TEAEs occurred in 12.9% (n = 8/62) of patients and no 
deaths were reported; other reported serious TEAEs in-
cluded events that required hospitalization/prolongation 
of existing hospitalization (4.8% [n = 3/62]) and other im-
portant medical events (9.7% [n = 6/62]).

Furthermore, 16.1% (n = 10/62) of patients had a 
perampanel dose reduction due to TEAEs, and 24.2% 
(n = 15/62) of patients withdrew due to TEAEs. The most 
commonly reported TEAEs that led to perampanel dose 
reduction were dizziness/vertigo (50.0% [n = 5/10]) and 
somnolence (20.0% [n = 2/10]), while the most commonly 
reported TEAEs that led to withdrawal from the study 
were dizziness/vertigo (26.7% [n = 4/15]) and behavior 
disorder (20.0% [n = 3/15]).

3.6  |  The effect of perampanel in adults 
aged ≥60 years stratified by the number of 
concomitant ASMs at baseline

This post hoc analysis included 31 patients aged 
60–84 years from the Safety Analysis Set; 23 patients who 

T A B L E  2   Overview of TEAEs and treatment-related TEAEs 
(Safety Analysis Set).

Perampanel 
(N = 234)

All TEAEs, n (%) 132 (56.4)

Treatment-related TEAEs,a n (%) 111 (47.4)

Serious TEAEs, n (%) 14 (6.0)

Deathsb 0 (0.0)

TEAEs leading to perampanel dose 
adjustment, n (%)

88 (37.6)

Withdrawal 45 (19.2)

Dose reduction 35 (15.0)

Pharmacologic therapy 18 (7.7)

Most frequently reported TEAEs (occurring in ≥2% of patients), 
n (%)

Dizziness/vertigo 51 (21.8)

Irritability 20 (8.5)

Somnolence 19 (8.1)

Behavior disorder 9 (3.8)

Balance disorder 9 (3.8)

Asthenia 5 (2.1)

Most frequently reported treatment-related TEAEs (occurring in 
≥2% of patients), n (%)

Dizziness/vertigo 46 (19.7)

Somnolence 19 (8.1)

Irritability 17 (7.3)

Behavior disorder 9 (3.8)

Balance disorder 9 (3.8)

Abbreviation: TEAEs, treatment-emergent adverse events.
aIncluded TEAEs that were considered to be related to the study drug per 
the investigator's discretion or TEAEs with missing causality.
bIncludes all subjects with serious TEAEs resulting in death.
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had seizure diaries available were included in the effec-
tiveness analysis. Of these patients, 26.1% (n = 6/23) had 
FBTCS. Baseline demographics and clinical character-
istics, stratified by the number of concomitant ASMs at 
baseline, are presented in Table  S3. Among the 31 pa-
tients, two (6.5%) were receiving 1 ASM at baseline, 17 
(54.8%) were receiving 2 ASMs, and 12 (38.7%) were re-
ceiving ≥3 ASMs. The mean duration of perampanel ex-
posure in older adult patients regardless of baseline ASM 
was >29 weeks with a mean (SD) perampanel dose of 4.3 
(1.5) mg/day (Table S4).

Among the 23 patients with FOS, with or without 
FBTCS, with effectiveness data, perampanel was asso-
ciated with a median percent reduction in total seizure 
frequency per 28 days of 79.5% at Month 12, increasing 
from 51.6% and 51.7% at Months 3 and 6, respectively 
(Figure S3A). The 50% and 75% responder rates at Month 
12 (59.1% and 54.5%) were numerically higher compared 
with Months 3 and 6 (Month 3, 50.0% and 35.0%; Month 
6, 50.0% and 45.5%; Figure  S3B,C) whereas seizure-
freedom rates remained unchanged between Months 6 
and 12 (21.7% each) but improved compared with Month 
3 (10.0%; Figure S3D). At Month 12, the retention rate was 
41.9%, decreasing from 48.4% at Month 6 and 71.0% at 
Month 3, and was comparable between patients regardless 
of the number of ASMs taken at baseline (Figure S3E).

For older adult patients with FBTCS, the median per-
cent reduction in FBTCS frequency per 28 days from base-
line was 90.2% (95% CI, 80.5%–100%) at Month 3, 100.0% 
(95% CI, 93.3%–100%) at Month 6, and 85.4% (95% CI, 
82.7%–100%) at Month 12. The 50% and 75% responder 
rates at Months 3, 6, and 12 were all 100.0% (Month 
3, n = 2/2; Months 6 and 12, n = 3/3 each). Seizure-
freedom rates were 50.0% (n = 1/2), 33.3% (n = 1/3), and 
0.0% (n = 0/3) at Months 3, 6, and 12, respectively. After 
12 months, 50.0% (n = 3/6) of patients with FBTCS re-
mained on perampanel treatment.

The overall incidence of TEAEs in older adult pa-
tients was 71.0% (n = 22/31; Table  S5). The most fre-
quently reported TEAE was dizziness/vertigo (22.6% 
[n = 7/31]), similar to the overall study population. The 
incidence of TEAEs and treatment-related TEAEs de-
creased as the number of concomitant ASMs at baseline 
increased. Serious TEAEs occurred in 16.1% (n = 5/31) 
of patients, and no deaths were reported; other reported 
serious TEAEs included events that required hospital-
ization/prolongation of existing hospitalization (12.9% 
[n = 4/31]) and other important medical events (6.5% 
[n = 2/31]).

Additionally, 22.6% (n = 7/31) of patients had a peram-
panel dose reduction due to TEAEs and 41.9% (n = 13/31) 
of patients withdrew due to TEAEs. The most frequently 
reported TEAEs that led to dose reduction were balance 

disorder and dizziness/vertigo (6.5% [n = 2/31] each), 
which were also the most frequently reported TEAEs 
that led to study withdrawal (dizziness/vertigo, 12.9% 
[n = 4/31]; balance disorder, 6.5% [n = 2/31]).

4  |   DISCUSSION

The AMPA study evaluated the effectiveness and safety of 
adjunctive perampanel in patients with epilepsy for 1 year 
in a real-world clinical setting across 19 sites in Italy. This 
study demonstrated that perampanel was associated with 
improvements in seizure control compared with baseline 
in patients with FOS, particularly for those with FBTCS; 
these improvements were evident after 3 months of treat-
ment, and seizure frequency reductions were sustained 
over the 12-month treatment period. Adjunctive peram-
panel was well tolerated and safety outcomes were con-
sistent with the known safety profile of perampanel.3,4 
The most common TEAE in the overall AMPA study 
population was dizziness/vertigo, which reflects previous 
experience in clinical trials.6,8,17,18,28 Approximately 42% 
of patients discontinued from the study; similar rates of 
discontinuation were seen in other observational stud-
ies conducted in the USA, such as the real-world PROVE 
study (Study 506 [NCT03208660])29 and the open-label, 
Phase IV ELEVATE study (Study 410 [NCT03288129]),30 
from which 46.8% and 40.7% of patients discontinued, 
respectively. Overall, the effectiveness of adjunctive per-
ampanel observed in the AMPA study is in line with that 
observed in other real-world studies of perampanel con-
ducted in the USA, South Korea, Germany, Italy, Spain, 
and other countries in Europe.9–19

Subgroup analyses were conducted to evaluate the 
effectiveness and safety of perampanel administered 
as a modal dose of 4 mg/day, as well as in patients aged 
≥60 years. Findings suggest that adjunctive perampanel 
at a dose of 4 mg/day was effective, with comparable 
improvement in seizure outcomes to that of the overall 
study population, including the observed improvements 
for patients with FBTCS. The effectiveness of adjunctive 
perampanel at a dose of 4 mg/day in this study was con-
sistent with data from the real-world PROVE study (Study 
506 [NCT03208660]) in which a perampanel dose of 4 mg/
day was the second most common maximum dose and the 
most common modal daily dose received by patients.29 A 
low perampanel dose of 4 mg/day was well tolerated, and 
the overall incidence of TEAEs (50.0%) was numerically 
lower than in the overall study population (56.4%).

The effectiveness of perampanel in patients aged 
≥60 years suggested that adjunctive perampanel was associ-
ated with improved seizure control, regardless of the num-
ber of concomitant ASMs at baseline. Seizure outcomes in 
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older adult patients were generally comparable with those 
in the overall study population. Of note, the use of fewer 
baseline ASMs (2 ASMs vs. ≥3 ASMs) in older adults was 
generally associated with a numerically greater reduction 
in seizure frequency; however, the interpretations of these 
results are limited by the small sample size. One possible 
explanation for these results is that epilepsy may be more 
refractory in patients receiving a greater number of con-
comitant ASMs, although this effect is not unique to older 
adults.31–33 In patients aged ≥60 years, adjunctive peram-
panel was generally well tolerated; however, the overall 
incidence of TEAEs (71.0%) was higher than that in the 
overall population (56.4%). These findings are consistent 
with data in patients aged ≥60 years from Studies 307 
(NCT00735397) and 335 (NCT01618695), Phase III open-
label extension studies of adjunctive perampanel.28 These 
findings were also observed in the PERMIT Extension 
study,34 which was a pooled analysis of data from patients 
included in the PERMIT19 and PROVE18 retrospective 
studies; patients aged ≥65 years had a numerically higher 
overall incidence of TEAEs than the overall population 
(55.0% vs. 49.2%, respectively).34 Similar results were seen 
in a recent retrospective, observational study conducted 
in Italy, the PEROC study,24 where the overall incidence 
of TEAEs was ~20.0% in the overall patient population35 
compared with 34.9% in patients aged ≥65 years.24

Limitations of the AMPA study include those com-
monly associated with real-world, observational stud-
ies, such as the absence of a control group, the lack of 
blinding, and variation in clinical settings and standards 
of practice across multicenter studies. These limitations 
could introduce bias and confounding factors, thus re-
ducing the statistical validity of real-world data.20 In 
addition, 56.0% of patients in the AMPA study were 
receiving concomitant EIASMs, which are known to 
increase perampanel clearance,36,37 thus possibly im-
pacting effectiveness outcomes, the onset, duration, and 
rate of TEAEs reported in this study. Another limitation 
of this study is the use of the LOCF method for handling 
missing data. While LOCF is a simple and widely used 
approach that allows for complete case analysis without 
requiring complex modeling, it may introduce bias by 
assuming that a patient's last recorded value remains 
stable over time or not accounting for delayed treat-
ment effects beyond the last observed time point,38 even 
within a 12-month follow-up.

A key strength of the study is the real-world observa-
tional design, which is a better reflection of routine clinical 
practice than RCTs. When compared with RCTs, observa-
tional real-world data may have broader applicability and 
more representative patient populations with common co-
morbidities. Additionally, the prospective design allowed 
for greater data accuracy than a retrospective study.

5  |   CONCLUSION

The AMPA study was a multicenter, observational, pro-
spective study that evaluated the effectiveness and safety 
of adjunctive perampanel in patients aged ≥12 years with 
epilepsy in Italy who needed an additional anti-seizure 
pharmacotherapy. Overall, data from the AMPA study 
suggested that adjunctive perampanel was associated with 
improvement in seizure control, with good retention rates 
and tolerability in a real-world clinical setting. Further, 
data from subgroup analyses suggested that a low peram-
panel dose of 4 mg/day was effective and safe. In patients 
aged ≥60 years, the effectiveness of adjunctive perampanel 
was comparable to that in the overall study, although a 
higher incidence of TEAEs was observed in this subgroup 
than in the overall AMPA population. Together, these 
findings provide further support for perampanel as an 
appropriate treatment option for adolescent and adult pa-
tients with insufficiently controlled FOS, with or without 
FBTCS. Future analyses will assess the impact of adjunc-
tive perampanel treatment on patients' sleep and quality 
of life in the AMPA study.

AUTHOR CONTRIBUTIONS
Alfredo D'Aniello, Paolo Tinuper, Caterina Cerminara, 
Francesca Felicia Operto, Giancarlo Di Gennaro, Andrea 
Pecori, and Leock Y Ngo contributed to the conception 
and design of the study. Alfredo D'Aniello, Anna Teresa 
Giallonardo, Paolo Tinuper, Oriano Mecarelli, Umberto 
Aguglia, Giovanni Assenza, Antonio Gambardella, 
Maria Paola Canevini, Renato Scifo, Stefano Meletti, 
Valentina De Giorgis, Roberto Michelucci, Caterina 
Cerminara, Antonino Romeo, Francesca Felicia Operto, 
Luciana Tramacere, Giancarlo Di Gennaro, and Alfonso 
Iudice contributed to patient recruitment and enroll-
ment. Alfredo D'Aniello, Anna Teresa Giallonardo, Paolo 
Tinuper, Umberto Aguglia, Renato Scifo, Stefano Meletti, 
Enrica Bonanni, Federico Vigevano, Francesca Felicia 
Operto, Giancarlo Di Gennaro, and Samantha Goldman 
contributed to the acquisition of the data. Alfredo 
D'Aniello, Paolo Tinuper, Federico Vigevano, Francesca 
Felicia Operto, Giancarlo Di Gennaro, Leock Y Ngo, 
Anna Patten, Anna Lisa Gentile, and Samantha Goldman 
conducted the analysis of the data. All authors were in-
volved in data interpretation, reviewing, and approval of 
the manuscript, and the decision to submit the article for 
publication.

AFFILIATIONS
1Department of Epilepsy, IRCCS Istituto Neurologico Mediterraneo 
Neuromed, Pozzilli, Italy
2Department of Human Neurosciences, Epilepsy Centre, Sapienza 
University of Rome, Rome, Italy

 24709239, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/epi4.70068 by C

ochraneItalia, W
iley O

nline L
ibrary on [18/07/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



10  |      D’ANIELLO et al.

3Institute of Neurological Science, University of Bologna, Bologna, Italy
4Department of Human Neurosciences, Policlinico Umberto I, Sapienza 
University of Rome, Rome, Italy
5Department of Medical and Surgical Sciences, Magna Græcia 
University of Catanzaro, Catanzaro, Italy
6Department of Neuroscience, Regional Epilepsy Centre, Great 
Metropolitan Bianchi‐Melacrino‐Morelli Hospital, Reggio Calabria, Italy
7Institute of Molecular Bioimaging and Physiology, National Research 
Council, Catanzaro, Italy
8Operative Research Unit of Neurology, Fondazione Policlinico 
Universitario Campus Bio-Medico di Roma, Rome, Italy
9Research Unit of Neurology, Neurophysiology and Neurobiology, 
Department of Medicine and Surgery, Università Campus Bio-Medico 
di Roma, Rome, Italy
10Epilepsy Center, ASST Santi Paolo e Carlo, Milan, Italy
11Department of Health Sciences, Università degli Studi, Milan, Italy
12Child Neuropsychiatry Unit, S. Marta and S. Venera Hospital Acireale, 
Provincial Health Service of Catania (ASP CT), Acireale, Italy
13Neurology Department, Azienda Ospedaliera-Universitaria di 
Modena, Modena, Italy
14Department of Biomedical, Metabolic, and Neural Sciences, 
University of Modena and Reggio-Emilia, Modena, Italy
15Brain and Behaviour Department, University of Pavia, IRCCS 
Mondino Foundation, Full Member of European Reference Network 
EpiCARE, Pavia, Italy
16Department of Clinical and Experimental Medicine, Neurology Unit, 
University of Pisa, Pisa, Italy
17Unit of Neurology, IRCCS—Istituto delle Scienze Neurologiche di 
Bologna, Bologna, Italy
18Unit of Pediatric Neurology, Department of Neuroscience, Tor Vergata 
University, Rome, Italy
19Pediatric Neurology Unit and Epilepsy Center, Fatebenefratelli 
Hospital, Milan, Italy
20Department of Paediatric Neurorehabilitation, IRCCS San Raffaele, 
Rome, Italy
21Department of Health Sciences, School of Medicine, Magna Græcia 
University of Catanzaro, Catanzaro, Italy
22Department of Medicine, Neurology Unit of Florence, San Giovanni 
di Dio Hospital, USL Toscana Centro, Florence, Italy
23Department of Neurosciences, Section of Neurology, University of 
Pisa, Pisa, Italy
24Eisai Inc., Nutley, New Jersey, USA
25Eisai Europe Ltd., Hatfield, UK
26Eisai s.r.l., Milan, Italy

ACKNOWLEDGMENTS
The authors would like to thank the patients who par-
ticipated in Study 501 and their families, as well as all 
study investigators in the AMPA study group and their 
teams: Valentina Chiesa, Paola De Liso, Alfonso Iudice, 
Orazio Spitaleri, Salvatore Striano, Giulia Turchi, 
Pierangelo Veggiotti, Emilio Russo, and Massimilano 
Copetti. Medical writing support, under the direction 
of the authors, was provided by Heyam Hayder, PhD, 

of CMC Connect, a division of IPG Health Medical 
Communications, funded by Eisai Inc., in accordance 
with Good Publication Practice (GPP 2022) guidelines. 
Study 501 was funded by Eisai s.r.l.

CONFLICT OF INTEREST STATEMENT
Alfredo D'Aniello has participated in pharmaceutical 
industry-sponsored clinical trials for UCB Pharma, has 
received speaker's honoraria from Angelini Pharma, 
Eisai, Neuraxpharm, and UCB Pharma, and has partici-
pated in advisory boards for Angelini Pharma. Valentina 
De Giorgis has received speaker's honoraria from Jazz 
Pharmaceuticals, Kanso, Nutricia, and Vitaflo, and has 
participated in consultancy boards for Kanso, Nutricia, 
and Vitaflo. Oriano Mecarelli has received speaker's hono-
raria from BIAL Italy and GW Pharmaceuticals and has 
participated in consultancy/advisory boards for Arvelle 
Therapeutics Int, Sanofi S.A., and UCB Pharma. Umberto 
Aguglia has participated in advisory boards for Eisai 
and has participated in industry-sponsored meetings for 
Biogen and Ecupharma. Giovanni Assenza has received 
speaker's honoraria from BIAL, Eisai s.r.l., LivaNova, and 
Lusofarmaco. Maria Paola Canevini has participated in ad-
visory boards for Eisai, received honoraria towards courses 
from Ecupharma, Eisai, GW Pharmaceuticals, and UCB 
Pharma, and participated in an industry-sponsored ILAE 
meeting for Angelini Pharma. Stefano Meletti has partici-
pated in advisory boards for Eisai and received honoraria 
towards courses from Eisai, GW Pharmaceuticals, and UCB 
Pharma. Roberto Michelucci has received speaker's hono-
raria from Eisai. Antonino Romeo has participated in advi-
sory boards for Neuroxpharm, Proveca Ltd., and Kolfarma, 
and has received speaker's honoraria from UCB Pharma. 
Luciana Tramacere has participated in advisory boards for 
Angelini Pharma and Eisai. Giancarlo Di Gennaro has re-
ceived speaker's honoraria from Angelini Pharma, Eisai, 
GW Pharmaceuticals, LivaNova, Lusofarmaco, and UCB 
Pharma and has served on advisory boards for Angelini 
Pharma, Arvelle Therapeutics, and BIAL. Alfonso Iudice 
has received research grants, speaker's or consultancy 
fees from Bayer, Biogen, Eisai, GW Pharmaceuticals, 
Janssen, Merck-Serono, Neuraxpharm, Teva, and UCB 
Pharma. Leock Y Ngo is a former employee of Eisai Inc. 
Anna Patten and Samantha Goldman are employees of 
Eisai Europe Ltd. Anna Lisa Gentile and Andrea Pecori 
are employees of Eisai s.r.l. Anna Teresa Giallonardo, 
Paolo Tinuper, Antonio Gambardella, Renato Scifo, Enrica 
Bonanni, Caterina Cerminara, Federico Vigevano, and 
Francesca Felicia Operto have no real or apparent conflicts 
of interest to disclose in relation to this work. We confirm 
that we have read the Journal's position on issues involved 
in ethical publication and affirm that this report is consist-
ent with those guidelines.

 24709239, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/epi4.70068 by C

ochraneItalia, W
iley O

nline L
ibrary on [18/07/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



      |  11D’ANIELLO et al.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are avail-
able from the corresponding author upon reasonable 
request.

ORCID
Alfredo D’Aniello   https://orcid.
org/0000-0002-1169-615X 
Anna Teresa Giallonardo   https://orcid.
org/0000-0003-3315-6071 
Paolo Tinuper   https://orcid.org/0000-0002-0588-3063 
Oriano Mecarelli   https://orcid.
org/0000-0003-3213-6749 
Umberto Aguglia   https://orcid.
org/0000-0002-4574-2951 
Giovanni Assenza   https://orcid.
org/0000-0002-6160-4348 
Antonio Gambardella   https://orcid.
org/0000-0001-7384-3074 
Maria Paola Canevini   https://orcid.
org/0000-0002-2292-4015 
Renato Scifo   https://orcid.org/0009-0004-2746-8030 
Stefano Meletti   https://orcid.org/0000-0003-0334-539X 
Valentina De Giorgis   https://orcid.
org/0000-0002-5828-7070 
Enrica Bonanni   https://orcid.org/0000-0001-8500-1149 
Roberto Michelucci   https://orcid.
org/0000-0002-9655-7940 
Caterina Cerminara   https://orcid.
org/0000-0002-5939-2534 
Antonino Romeo   https://orcid.
org/0000-0001-6172-1766 
Federico Vigevano   https://orcid.
org/0000-0001-7513-0051 
Francesca Felicia Operto   https://orcid.
org/0000-0002-2444-8761 
Luciana Tramacere   https://orcid.
org/0000-0003-1839-9788 
Giancarlo Di Gennaro   https://orcid.
org/0000-0003-3446-0788 
  https://orcid.org/0000-0001-7816-1910 
Leock Y. Ngo   https://orcid.org/0000-0002-8184-1367 
Anna Patten   https://orcid.org/0000-0002-1319-8680 
Anna Lisa Gentile   https://orcid.
org/0009-0006-9106-7922 
Andrea Pecori   https://orcid.org/0009-0002-0672-2461 

REFERENCES
	 1.	 Inoue Y, Sumitomo K, Matsutani K, Ishii M. Evaluation of real-

world effectiveness of perampanel in Japanese adults and older 
adults with epilepsy. Epileptic Disord. 2022 Feb 1;24:123–32.

	 2.	 Fisher RS, Cross JH, French JA, Higurashi N, Hirsch E, 
Jansen FE, et  al. Operational classification of seizure types 

by the International League Against Epilepsy: position paper 
of the ILAE Commission for Classification and Terminology. 
Epilepsia. 2017;58(4):522–30. https://​doi.​org/​10.​1111/​epi.​13670​

	 3.	 Food and Drug Administration (FDA). FYCOMPA® Prescribing 
Information. Available from: https://​www.​fycom​pa.​com/​
media/​​media/​​Files/​​Fycom​pa/​Fycom​pa_​Presc​ribing_​Infor​ma-
tion.​pdf. Accessed 12 Jan.

	 4.	 European Medicines Agency (EMA). FYCOMPA® Annex I: 
Summary of Product Characteristics. Available from: https://​
www.​ema.​europa.​eu/​en/​docum​ents/​produ​ct-​infor​mation/​
fycom​pa-​epar-​produ​ct-​infor​mation_​en.​pdf. Accessed 12 Jan 
2024.

	 5.	 French JA, Krauss GL, Biton V, Squillacote D, Yang H, Laurenza 
A, et al. Adjunctive perampanel for refractory partial-onset sei-
zures: randomized phase III study 304. Neurology. 2012 Aug 
7;79:589–96.

	 6.	 French JA, Krauss GL, Steinhoff BJ, Squillacote D, Yang H, 
Kumar D, et al. Evaluation of adjunctive perampanel in patients 
with refractory partial-onset seizures: results of randomized 
global phase III study 305. Epilepsia. 2013;54(1/2013):117–25. 
https://​doi.​org/​10.​1111/j.​1528-​1167.​2012.​03638.​x

	 7.	 Krauss GL, Serratosa JM, Villanueva V, Endziniene M, Hong Z, 
French J, et al. Randomized phase III study 306: adjunctive per-
ampanel for refractory partial-onset seizures. Neurology. 2012 
May 1;78:1408–15.

	 8.	 French JA, Krauss GL, Wechsler RT, Wang X-F, DiVentura B, 
Brandt C, et  al. Perampanel for tonic-clonic seizures in idio-
pathic generalized epilepsy: a randomized trial. Neurology. 
2015 Aug 8;85:950–7.

	 9.	 Kim JH, Kim DW, Lee SK, Seo DW, Lee JW, Park HJ, et al. First 
add-on perampanel for focal-onset seizures: an open-label, pro-
spective study. Acta Neurol Scand. 2020;141:132–40.

	10.	 Youn SE, Kim SH, Ko A, Lee SH, Lee YM, Kang HC, et  al. 
Adverse events during perampanel adjunctive therapy in in-
tractable epilepsy. J Clin Neurol. 2018;14(3):296–302. https://​
doi.​org/​10.​3988/​jcn.​2018.​14.3.​296

	11.	 Abril Jaramillo J, Estévez María JC, Girón Úbeda JM, Vega 
López Ó, Calzado Rivas ME, Pérez Díaz H, et al. Effectiveness 
and safety of perampanel as early add-on treatment in patients 
with epilepsy and focal seizures in the routine clinical practice: 
Spain prospective study (PERADON). Epilepsy Behav. 2020 
Jan;102:106655.

	12.	 Kim SY, Kim WJ, Kim H, Choi SA, Lim BC, Chae JH, et  al. 
Clinical experience with perampanel in intractable focal ep-
ilepsy over 12 months of follow-up. J Epilepsy Res. 2018 
Dec;8:61–5.

	13.	 Villanueva V, Garcés M, López-González FJ, Rodriguez-Osorio 
X, Toledo M, Salas-Puig J, et al. Safety, efficacy and outcome-
related factors of perampanel over 12 months in a real-world 
setting: the FYDATA study. Epilepsy Res. 2016 Oct 1;126:201–10.

	14.	 Steinhoff BJ, Bacher M, Bast T, Kornmeier R, Kurth C, Scholly 
J, et al. First clinical experiences with perampanel—the Kork 
experience in 74 patients. Epilepsia. 2014 Jan;55(Suppl 1):16–8.

	15.	 Contin M, Pondrelli F, Muccioli L, Mohamed S, Santucci M, 
Ferri L, et  al. Relationship between plasma concentrations 
and clinical effects of perampanel: a prospective observational 
study. Epilepsy Behav. 2020 Nov;112:107385.

	16.	 Rohracher A, Zimmermann G, Villanueva V, Garamendi I, 
Sander JW, Wehner T, et  al. Perampanel in routine clinical 

 24709239, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/epi4.70068 by C

ochraneItalia, W
iley O

nline L
ibrary on [18/07/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-1169-615X
https://orcid.org/0000-0002-1169-615X
https://orcid.org/0000-0002-1169-615X
https://orcid.org/0000-0003-3315-6071
https://orcid.org/0000-0003-3315-6071
https://orcid.org/0000-0003-3315-6071
https://orcid.org/0000-0002-0588-3063
https://orcid.org/0000-0002-0588-3063
https://orcid.org/0000-0003-3213-6749
https://orcid.org/0000-0003-3213-6749
https://orcid.org/0000-0003-3213-6749
https://orcid.org/0000-0002-4574-2951
https://orcid.org/0000-0002-4574-2951
https://orcid.org/0000-0002-4574-2951
https://orcid.org/0000-0002-6160-4348
https://orcid.org/0000-0002-6160-4348
https://orcid.org/0000-0002-6160-4348
https://orcid.org/0000-0001-7384-3074
https://orcid.org/0000-0001-7384-3074
https://orcid.org/0000-0001-7384-3074
https://orcid.org/0000-0002-2292-4015
https://orcid.org/0000-0002-2292-4015
https://orcid.org/0000-0002-2292-4015
https://orcid.org/0009-0004-2746-8030
https://orcid.org/0009-0004-2746-8030
https://orcid.org/0000-0003-0334-539X
https://orcid.org/0000-0003-0334-539X
https://orcid.org/0000-0002-5828-7070
https://orcid.org/0000-0002-5828-7070
https://orcid.org/0000-0002-5828-7070
https://orcid.org/0000-0001-8500-1149
https://orcid.org/0000-0001-8500-1149
https://orcid.org/0000-0002-9655-7940
https://orcid.org/0000-0002-9655-7940
https://orcid.org/0000-0002-9655-7940
https://orcid.org/0000-0002-5939-2534
https://orcid.org/0000-0002-5939-2534
https://orcid.org/0000-0002-5939-2534
https://orcid.org/0000-0001-6172-1766
https://orcid.org/0000-0001-6172-1766
https://orcid.org/0000-0001-6172-1766
https://orcid.org/0000-0001-7513-0051
https://orcid.org/0000-0001-7513-0051
https://orcid.org/0000-0001-7513-0051
https://orcid.org/0000-0002-2444-8761
https://orcid.org/0000-0002-2444-8761
https://orcid.org/0000-0002-2444-8761
https://orcid.org/0000-0003-1839-9788
https://orcid.org/0000-0003-1839-9788
https://orcid.org/0000-0003-1839-9788
https://orcid.org/0000-0003-3446-0788
https://orcid.org/0000-0003-3446-0788
https://orcid.org/0000-0003-3446-0788
https://orcid.org/0000-0002-8184-1367
https://orcid.org/0000-0002-8184-1367
https://orcid.org/0000-0002-1319-8680
https://orcid.org/0000-0002-1319-8680
https://orcid.org/0009-0006-9106-7922
https://orcid.org/0009-0006-9106-7922
https://orcid.org/0009-0006-9106-7922
https://orcid.org/0009-0002-0672-2461
https://orcid.org/0009-0002-0672-2461
https://doi.org/10.1111/epi.13670
https://www.fycompa.com/media/media/Files/Fycompa/Fycompa_Prescribing_Information.pdf
https://www.fycompa.com/media/media/Files/Fycompa/Fycompa_Prescribing_Information.pdf
https://www.fycompa.com/media/media/Files/Fycompa/Fycompa_Prescribing_Information.pdf
https://www.ema.europa.eu/en/documents/product-information/fycompa-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/fycompa-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/fycompa-epar-product-information_en.pdf
https://doi.org/10.1111/j.1528-1167.2012.03638.x
https://doi.org/10.3988/jcn.2018.14.3.296
https://doi.org/10.3988/jcn.2018.14.3.296


12  |      D’ANIELLO et al.

use across Europe: pooled, multicenter, observational data. 
Epilepsia. 2018 Sep;59:1727–39.

	17.	 Villanueva V, Montoya J, Castillo A, Mauri-Llerda JA, Giner P, 
Lopez-Gonzalez FJ, et  al. Perampanel in routine clinical use 
in idiopathic generalized epilepsy: the 12-month GENERAL 
study. Epilepsia. 2018 Sep;59:1740–52.

	18.	 Wechsler RT, Wheless J, Zafar M, Huesmann GR, Lancman M, 
Segal E, et al. PROVE: retrospective, non-interventional, phase 
IV study of perampanel in real-world clinical care of patients 
with epilepsy. Epilepsia Open. 2022;7(2):293–305. https://​doi.​
org/​10.​1002/​epi4.​12575​

	19.	 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 Apr;269:1957–77.

	20.	 Blonde L, Khunti K, Harris SB, Meizinger C, Skolnik NS. 
Interpretation and impact of real-world clinical data for the 
practicing clinician. Adv Ther. 2018;35:1763–74.

	21.	 Lattanzi S, Cagnetti C, Foschi N, Ciuffini R, Osanni E, Chiesa 
V, et  al. Adjunctive perampanel in older patients with epi-
lepsy: a multicenter study of clinical practice. Drugs Aging. 
2021;38(7):603–10. https://​doi.​org/​10.​1007/​s40266-​021-​00865-​3

	22.	 Liguori C, Manfredi N, Renna R, Izzi F, Pagliuca M, Pagliuca F, 
et al. Comparison of the effectiveness and tolerability of peram-
panel and brivaracetam: a real-world, observational, retrospec-
tive study. Epileptic Disord. 2020 Jun 1;22:309–16.

	23.	 Deleo F, Quintas R, Turner K, Didato G, Zambrelli E, Pappalardo 
I, et al. The impact of perampanel treatment on quality of life 
and psychiatric symptoms in patients with drug-resistant 
focal epilepsy: an observational study in Italy. Epilepsy Behav. 
2019;99:106391. https://​doi.​org/​10.​1016/j.​yebeh.​2019.​06.​034

	24.	 Pascarella A, Gasparini S, Manzo L, Marsico O, Torino C, 
Abelardo D, et  al. Perampanel as only add-on epilepsy treat-
ment in elderly: a subgroup analysis of real-world data from ret-
rospective, multicenter, observational study. J Neurol Sci. 2023 
Dec 15;455:122797. https://​doi.​org/​10.​1016/j.​jns.​2023.​122797

	25.	 Pascarella A, Iannone LF, Di Gennaro G, D'Aniello A, Ferlazzo 
E, Gagliostro N, et al. The efficacy of perampanel as adjunctive 
therapy in drug-resistant focal epilepsy in a “real world” context: 
focus on temporal lobe epilepsy. J Neurol Sci. 2020;415:116903.

	26.	 Pascarella A, Manzo L, Gasparini S, Marsico O, Abelardo D, 
Torino C, et  al. Perampanel in post-stroke epilepsy: clinical 
practice data from the PERampanel as only concomitant an-
tiseizure medication (PEROC) study. J Neurol Sci. 2024 Jul 
15;462:123106.

	27.	 Steinhoff BJ, Patten A, Williams B, Malhotra M. Efficacy and 
safety of adjunctive perampanel 4 mg/d for the treatment of 
focal seizures: a pooled post hoc analysis of four randomized, 
double-blind, phase III studies. Epilepsia. 2020 Feb;61:278–86.

	28.	 Marawar R, Leppik IE, Wechsler RT, Patten A, Ngo LY, Malhotra 
M. 016 Long-term efficacy and safety of perampanel in elderly 
patients from phase III open-label extension studies. J Neurol 
Neurosurg Psychiatry. 2022;93:A105–A106.

	29.	 Wheless J, Wechsler RT, Lancman M, Aboumatar S, Patten A, 
Malhotra M. Perampanel in real-world clinical care of patients 
with epilepsy: interim analysis of a phase IV study. Epilepsia 
Open. 2021;6:79–89.

	30.	 Punia V, Klein P, Mihaylova T, Biton V, Samad O, Ngo LY, 
et  al. Perampanel as monotherapy or first adjunctive ther-
apy in pediatric and adult patients with epilepsy: the first 
United States-based phase IV open-label ELEVATE study. 
J Neurol. 2024;271(7):4587–98. https://​doi.​org/​10.​1007/​
s00415-​024-​12399-​w

	31.	 Laxer KD, Trinka E, Hirsch LJ, Cendes F, Langfitt J, Delanty N, 
et al. The consequences of refractory epilepsy and its treatment. 
Epilepsy Behav. 2014;37:59–70. https://​doi.​org/​10.​1016/j.​yebeh.​
2014.​05.​031

	32.	 Kwan P, Brodie MJ. Early identification of refractory epilepsy. N 
Engl J Med. 2000 3 Feb;342:314–9.

	33.	 French JA. Refractory epilepsy: clinical overview. Epilepsia. 
2007;48(Suppl 1):3–7.

	34.	 Wheless J, Wechsler RT, Penovich P, Segal E, Chez M, Coppola 
A, et al. Effectiveness, safety and tolerability of perampanel by 
age group when used to treat people with focal and general-
ized epilepsy in clinical practice: the PERMIT extension study. 
Epilepsy Behav. 2023 Aug 22;147:109369.

	35.	 Gasparini S, Ferlazzo E, Neri S, Cianci V, Iudice A, Bisulli F, 
et al. Effectiveness of Perampanel as the only add-on: retrospec-
tive, multicenter, observational real life study on epilepsy pa-
tients. Epilepsia Open. 2022 Sept 8;7:687–96.

	36.	 Gidal BE, Laurenza A, Hussein Z, Yang H, Fain R, Edelstein 
J, et  al. Perampanel efficacy and tolerability with enzyme-
inducing AEDs in patients with epilepsy. Neurology. 2015 12 
May;84:1972–80.

	37.	 Kwan P, Brodie MJ, Laurenza A, FitzGibbon H, Gidal BE. 
Analysis of pooled phase III trials of adjunctive perampanel for 
epilepsy: impact of mechanism of action and pharmacokinet-
ics on clinical outcomes. Epilepsy Res. 2015 Nov 1;117:117–24. 
https://​doi.​org/​10.​1016/j.​eplep​syres.​2015.​09.​002

	38.	 Mavridis D, Salanti G, Furukawa TA, Cipriani A, Chaimani 
A, White IR. Allowing for uncertainty due to missing and 
LOCF imputed outcomes in meta-analysis. Stat Med. 2019 Feb 
28;38:720–37.

SUPPORTING INFORMATION
Additional supporting information can be found online 
in the Supporting Information section at the end of this 
article.

How to cite this article: D’Aniello A, Giallonardo 
AT, Tinuper P, Mecarelli O, Aguglia U, Assenza G, 
et al. Real-world use of adjunctive perampanel for 
focal-onset seizures in Italy: A mirroring clinical 
practice study of perampanel in adults and 
adolescents (AMPA). Epilepsia Open. 2025;00:1–12. 
https://doi.org/10.1002/epi4.70068

 24709239, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/epi4.70068 by C

ochraneItalia, W
iley O

nline L
ibrary on [18/07/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1002/epi4.12575
https://doi.org/10.1002/epi4.12575
https://doi.org/10.1007/s40266-021-00865-3
https://doi.org/10.1016/j.yebeh.2019.06.034
https://doi.org/10.1016/j.jns.2023.122797
https://doi.org/10.1007/s00415-024-12399-w
https://doi.org/10.1007/s00415-024-12399-w
https://doi.org/10.1016/j.yebeh.2014.05.031
https://doi.org/10.1016/j.yebeh.2014.05.031
https://doi.org/10.1016/j.eplepsyres.2015.09.002
https://doi.org/10.1002/epi4.70068

	Real-world use of adjunctive perampanel for focal-onset seizures in Italy: A mirroring clinical practice study of perampanel in adults and adolescents (AMPA)
	Abstract
	1  |  INTRODUCTION
	2  |  METHODS
	2.1  |  Study design and patients
	2.2  |  Effectiveness and safety assessments
	2.3  |  Post hoc analyses
	2.4  |  Statistical analysis

	3  |  RESULTS
	3.1  |  Patients
	3.2  |  Effectiveness outcomes
	3.3  |  Safety outcomes
	3.4  |  The effect of perampanel on different seizure types
	3.5  |  The effect of a modal dose of perampanel 4 mg/day
	3.6  |  The effect of perampanel in adults aged ≥60 years stratified by the number of concomitant ASMs at baseline

	4  |  DISCUSSION
	5  |  CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES


