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Abstract
Objective: To assess the effectiveness and tolerability of perampanel (PER) mono-
therapy in routine clinical practice for the treatment of focal onset and generalized 
tonic-clonic seizures (GTCS).
Methods: This multicenter, retrospective, observational study was conducted in pa-
tients aged ≥12 years treated with PER as primary monotherapy or converted to PER 
monotherapy by progressive reduction of background antiepileptic drugs. Outcomes 
included retention, responder, and seizure-free rate after 3, 6, and 12 months and 
tolerability throughout the follow-up.
Results: A total of 98 patients (mean age = 49.6 ± 21.7 years, 51% female) with focal 
seizures and/or GTCS were treated with PER monotherapy for a median exposure of 
14 months (range = 1-57) with a median dose of 4 mg (range = 2-10). The retention rates 
at 3, 6, and 12 months and last follow-up were 93.8%, 89.3%, 80.9%, and 71.4%, respec-
tively. The retention rates according to the type of monotherapy (primary vs conversion) 
did not differ (log-rank P value = .57). Among the 98 patients, 61.2% patients had seizures 
throughout the baseline period, with a median seizure frequency of 0.6 seizures per month 
(range = 0.3-26). Responder rates at 3, 6, and 12 months were 79.6%, 70.1%, and 52.8%, 
respectively, and seizure freedom rates at the same points were 62.7%, 56.1%, and 41.5%. 
Regarding the 33 patients who had GTCS in the baseline period, 87.8% were seizure-free 
at 3 months, 78.1% at 6 months, and 55.1% at 12 months. Over the entire follow-up, PER 
monotherapy was generally well tolerated, and only 16% of patients discontinued PER 
due to adverse events (AEs). Female patients were found to be at a higher risk of psychi-
atric AEs (female vs male odds ratio = 2.85, 95% confidence interval = 1-8.33, P = .046).
Significance: PER demonstrated good effectiveness and a good safety profile when 
used as primary therapy or conversion to monotherapy at relatively low doses, in a 
clinical setting with patients with focal seizures and GTCS.

K E Y W O R D S

effectiveness, epilepsy, monotherapy, perampanel, tolerability

1 |  INTRODUCTION

Perampanel (PER) is a once daily antiepileptic drug (AED) 
with a unique mechanism of action, since it is a selective 
and non-competitive antagonist of the α-amino-3-hydroxy-
5-methyl-4-isoxazolepropionic acid receptor.1 Based on the 
proven efficacy and the safety profile shown in several clini-
cal trials,2–5 PER has been approved in Europe and the USA 
as adjunctive therapy for focal onset seizures (FOS) with or 
without secondarily generalization and for primary tonic-
clonic seizures in patients with epilepsy aged ≥ 12 years.6,7

More recently, the US Food and Drug Administration has 
accepted the extrapolation of the efficacy and safety of PER as 
adjunctive therapy for the treatment of FOS to its use as mono-
therapy. This new regulatory pathway considerably speeds up 
the access to monotherapies with new AEDs and therefore en-
ables physicians to use more therapies for the treatment of FOS. 
Unfortunately, there are still discrepancies among different 

regulatory agencies, and noninferiority studies, where the new 
drug in monotherapy is compared to carbamazepine, are still 
requested by the European Medicines Agency.

As expected, many AEDs that demonstrated efficacy as 
adjunctive therapy have also been shown to be efficacious 
and safe when used as monotherapies. For this reason, some 
have questioned whether a separate monotherapy indication 
is really needed once an AED has been proved to be effica-
cious and safe in adjunctive trials.8 Due to these restrictions 
and discrepancies among different regulators, open-label tri-
als and observational studies are needed to support mono-
therapy use. Such real-world data become of great interest, 
as patients who are usually included in clinical trials do not 
necessarily represent everyday clinical practice and therefore 
dosing and titration might considerably differ from those 
used in the more rigid context of clinical trials.9

There are limited data regarding clinical experience with 
PER when used as monotherapy. In this regard, few open-label 
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and retrospective studies10–13 have reported preliminary expe-
riences with a limited number of patients receiving PER as 
monotherapy, who were followed for a short period of time. 
Besides this, data from these studies focused principally on pa-
tients who received PER after conversion to monotherapy, as 
very few patients were initially treated with PER monotherapy. 
In addition, clinical experience with PER monotherapy in dif-
ferent types of seizures (particularly generalized tonic-clonic 
seizures) and in the elderly has not been specifically addressed.

The aim of the present study was to gather real-life data 
on the retention, effectiveness, and safety of PER when it is 
administered as monotherapy, including conversion to mono-
therapy and initial monotherapy, in patients with FOS and 
generalized tonic-clonic seizures (GTCS) evaluated during 
the first year of treatment.

2 |  MATERIALS AND METHODS

2.1 | Study design and settings

This was a retrospective, observational, noninterventional 
study in patients with FOS and/or GTCS (both primary and 
secondary generalized) conducted under conditions of nor-
mal clinical practice at 20 hospitals in Spain. Patients were 
eligible for inclusion if they met the following criteria: male 
or female patients aged ≥12 years with focal or idiopathic 
generalized epilepsy (IGE), in whom PER monotherapy was 
considered to be the best choice of treatment by the treating 
physician based on patient profile and epilepsy clinical char-
acteristics. Patients with an inaccurate diagnosis of epilepsy 
and/or unreliable clinical records according to participating 
physicians were excluded from the study.

Patients received PER monotherapy in two ways:

1. Primary monotherapy (PM): patients not currently taking 
any other AEDs were started on PER monotherapy. 
Patients may have taken previously other AEDs, although 
by the time they were included in the study they were 
not taking any AED (eg, due to subject choice or AED 
discontinuation after seizure remission).

2. Conversion monotherapy (CM): patients taking one or 
more AEDs, including PER, were converted to PER mon-
otherapy by progressive reduction of background AEDs.

The study began with a 3-month baseline period prior to 
transition to PER monotherapy. During this period, a daily 
diary was used to record the date, and type and frequency of 
seizures. Baseline demographics, clinical data, previous AED 
prescriptions, and reasons for considering PER monother-
apy were also recorded. Although screening tests were not 
used for the identification of psychiatric comorbidities, re-
ferring physicians were asked to register relevant psychiatric 

history. Seizure types were classified according to the 2017 
International League Against Epilepsy Classification of 
Epileptic Seizures.14 Patients were treated with PER accord-
ing to the approved package insert and as per the discretion of 
the physician. The titration and maintenance dose were deter-
mined by each clinician according to seizure frequency and 
severity, and patient tolerability.

The study was designed and conducted in accordance 
with all local regulations and guidelines. Anonymized infor-
mation was collected retrospectively from medical records 
without any involvement or participation of individuals, with 
a study cutoff date of March 1, 2019. The study was granted 
approval by the ethics committee of Hospital Ramón y Cajal 
in Madrid, Spain.

2.2 | Effectiveness assessments

Seizure frequency was recorded as an average per month for 
the past 3 months at baseline and at each follow-up period for 
3, 6, and 12 months, if available. The effectiveness analysis 
set included all patients who received at least one dose of PER 
and had any postbaseline seizure frequency data. The pri-
mary effectiveness endpoint was the retention rate captured 
at predefined regular timepoints and at the last follow-up. 
Secondary efficacy endpoints were (1) the responder and sei-
zure-free rates for total seizures in non–seizure-free patients 
during the baseline period; (2) the percentage of patients free 
of GTCS in non–seizure-free patients during the baseline pe-
riod; and (3) the percentage of patients who, once converted 
to monotherapy, had an increase of seizures compared to the 

Key Points
• Ninety-eight people with focal seizures and/or 

GTCS were treated with PER monotherapy (pri-
mary or conversion monotherapy), and 80% re-
mained on treatment at 1 year

• PER improved seizures in most patients at low 
doses and was effective regardless of epilepsy 
syndrome and seizure type (focal seizures and 
GTCS)

• Responder rates at 6 and 12 months were 70.1% 
and 52.8%, respectively, and seizure freedom 
rates at the same points were 56.1% and 41.5%

• Few patients had worsening of any seizure type 
once converted to PER monotherapy

• PER monotherapy was generally well tolerated, 
and only 16% of patients at the last follow-up 
reported transient adverse events that caused dis-
continuation of treatment
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baseline period. All secondary endpoints were evaluated at 
3, 6, and 12 months of follow-up, when available. Patients 
achieving ≥50% reduction in the frequency of all seizures 
per month relative to the baseline phase were considered re-
sponders. Seizure freedom was defined as complete seizure 
control on PER monotherapy since the prior visit, which for 
the 12-month visit meant no seizures during at least the prior 
6 months, and for the 3- and 6-month visits meant no seizures 
since baseline or 3-month visit, respectively.

For the evaluation of all the objectives, we used an in-
tention-to-treat analysis considering all patients who started 
PER monotherapy and reached each pre-established evalu-
ation period (eg, patients in whom PER monotherapy was 
withdrawn for any reason at 4 months were considered non-
responders at 6- and 12-month follow-up).

2.3 | Safety assessments

The safety analysis set included all patients who received at 
least one dose of PER. Safety and tolerability were deter-
mined by the type and frequency of all treatment-emergent 
adverse events (TEAEs) and discontinuations related to PER 
that had been recorded at any time from the initiation of PER 
monotherapy until the last follow-up.

2.4 | Statistical analysis

Statistical analyses were performed using R software (R 
Project for Statistical Computing, v3.4.4).15 Retention time 
on PER was estimated using Kaplan-Meier survival curves, 
and the log-rank test was performed to evaluate the effect of 
other variables on this parameter. Both univariate and addi-
tive multivariate Cox proportional hazard regression models 
were used to identify independent predictors for respond-
ers and for treatment retention throughout the study period. 
The association between adverse events (AEs) and other 
variables was analyzed with logistic regression. Quantitative 
variables were summarized as mean  ±  standard deviation, 
or median with interquartile range or range according to the 
Kolmogorov-Smirnov test. In all cases, P < .05 was consid-
ered statistically significant.

3 |  RESULTS

3.1 | Study population and baseline 
characteristics

A total of 98 patients from 20 hospitals were enrolled in the 
study (Table 1). The mean age at start of PER monotherapy 
was 49.6 ± 21.7 years (range = 14-91 years), and 50 patients 

were female (51%). Patients had a median epilepsy dura-
tion of 6.5 years (range = 2-65, mean = 11.5 ± 13.9 years). 
Epilepsy syndrome was classified as focal in 71 (72.4%) pa-
tients, generalized in 24 (24.5%) patients, and indeterminate 
in three patients. Of the 98 patients, 27 (27.5%) patients had 
a medical history of psychiatric comorbidities, which con-
sisted of depression (15 patients), irritability (six patients), 
anxiety (five patients), and obsessive-compulsive disorder 
(one patient).

PM with PER was prescribed in 20 (25.2%) patients, 
whereas monotherapy was achieved after conversion to mono-
therapy in 78 (79.6%) patients. Patients converted to PER 
monotherapy had taken a median number of two AEDs (range 
= 1-8, mean = 2.2 ± 1.4 AEDs) in the past. The most common 
AEDs were levetiracetam (52%), valproic acid (25.5%), and 
carbamazepine (12.2%). The median PER maintenance dose 
at the last follow-up was 6 mg for the conversion to monother-
apy group and 4 mg for patients who were started initially on 
PER monotherapy (Table 1); in the whole cohort, 4 mg was 
the most common dose (48.9%), followed by 6 mg (26.5%), 
8 mg (15.3%), 2 mg (6.1%), and 10 mg (3%). In older patients, 
the daily dose of PER was lower (median dose of 4 mg in pa-
tients aged ≥65 years vs 6 mg in younger patients). Titration 
was considered fast (2 mg every 2 weeks or less) in 76 patients 
(77.5%) and slow (>2 weeks) in 22 patients (22.5%). Main rea-
sons for PER to be considered were incomplete seizure control 
and AEs related to previous AEDs (Table 1). In patients who 
were started on PER directly, the main reason the referring 
physician chose PER over other AEDs was simplicity in terms 
of an easy titration schedule and only one dose per day.

3.2 | Retention rates

The median length of exposure to PER monotherapy was 
14  months (range = 1-57, mean = 14.8  ±  9.1  months). A 
follow-up of at least 12 months was available in 84 patients 
(one patient was lost to follow-up). The median maintenance 
dose of PER was 4 mg (range = 2-12, mean = 5.2 ± 1.9 mg). 
During the first 12 months of follow-up, PER monotherapy 
was withdrawn in 16 patients (Figure 1); at the study cutoff 
date, 27 patients had discontinued PER monotherapy. The 
retention rates at 3, 6, and 12 months and last follow-up were 
93.8%, 89.3%, 80.9%, and 71.4%, respectively (Figure  2). 
Whereas longer duration of epilepsy was associated with a 
higher risk of discontinuation of PER monotherapy through-
out the study period (hazard ratio = 1.04, 95% confidence 
interval [CI] = 1.02-1.07), being a predictor in Cox multiple 
regression analysis (P =  .003), none of the following vari-
ables significantly affected the retention rate: gender, age, 
epilepsy syndrome, number of failed AEDs, PM versus CM, 
maximal dose of PER, having seizures during the basal pe-
riod, and AEs with previous AEDs.
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Retention time, defined as the probability of remaining on 
treatment with PER monotherapy, was assessed using Kaplan-
Meier survival curves for all patients with 12 months of follow-up 
(Figure 3). The retention time did not differ by the type of mono-
therapy (primary vs conversion; log-rank P value = .57) or the 
type of epilepsy (focal vs generalized; log-rank P value = .18).

3.3 | Responder rates

Of the 98 patients included in this study, 60 (61.2%) patients 
had seizures throughout the baseline period and 33 (33.6%) 
patients had GTCS (Table 1). The overall median monthly 
seizure frequency at baseline was 0.6 seizures per month 

T A B L E  1  Demographic and clinical characteristics (n = 98)

Category
Total population, 
n = 98

Conversion to 
monotherapy, n = 78

Primary 
monotherapy, n = 20

Female gender, n (%) 50 (51) 40 (51.2) 10 (50)

Age, y, mean ± SD 49.6 ± 21.7 49.8 ± 21.2 48.5 ± 24

Patients aged ≥65 y, n (%) 32 (32.5) 25 (32) 8 (40)

Age at epilepsy onset, y, median (IQR) 31.5 (18-57) 31 (18-59.2) 32.5 (17.5-53)

Duration of epilepsy, y, median (IQR) 6.5 (2-13) 8 (3-13) 2 (1-9)

Etiology of epilepsy, n (%)

Focal 71 (72.4) 60 (76.9) 11 (55)

Symptomatic 46 (46.9) 41 (52.5) 5 (25)

Cryptogenic 25 (25.5) 19 (24.3) 6 (30)

Generalized 24 (24.5) 17 (21.8) 7 (35)

Idiopathic generalized epilepsy 23 (23.5) 17 (21.8) 6 (30)

Symptomatic 1 (1) — 1 (5)

Indeterminate 3 (3) 1 (1.3) 2 (10)

Patients with seizures at baseline, n (%) 60 (61.2) 45 (57.7) 15 (75)

Type(s) of seizures at baseline, n (%)a,b 

Generalized tonic-clonic seizures 33 (55) 24 (53.3) 9 (60)

Focal impaired awareness seizures 18 (30) 14 (31.1) 4 (26.6)

Focal aware seizures 14 (23.3) 13 (28.8) 1 (6.6)

Monthly seizure frequency in non–seizure-free 
patients, Median (IQR)

0.6 (0.3-1.3) 0.6 (0.3-1.3) 0.6 (0.3-1)

Previous AEDs, n (%)c 

0 15 (15.3) 0 (0) 15 (75)

1 31 (31.6) 29 (37.1) 2 (10)

≥2 52 (63) 49 (62.8) 3 (15)

Maintenance dose, mg, median (IQR) 4 (4-6) 6 (4-6) 4 (4-4)

Dose titration, n (%)

≤2 wk 76 (77.5) 60 (76.9) 16 (80)

>2 wk 22 (22.5) 18 (23.1) 4 (20)

Reason(s) to select perampanel, n (%)

Lack of efficacy with other AEDs 24 (25.2) 24 (30.8) —

Adverse events with other AEDs 30 (30.6) 29 (37.2) 1 (5)

Lack of efficacy and adverse events 24 (24.5) 24 (30.8) —

Simplicity 20 (19.7) 1 (1.2) 19 (95)

Abbreviations: AED, antiepileptic drug; IQR, interquartile range; SD, standard deviation.
aPercentages of each seizure type are calculated over those patients who had seizures during the 3-month baseline (n = 60). Note that one patient could have several 
types of seizures. 
bAbsence seizures and myoclonic seizures in patients with idiopathic generalized epilepsy where not quantified. 
cPatients on primary monotherapy may have previously taken other AEDs, although by the time they were included in the study they were not taking any AED (eg, due 
to subject choice or AED discontinuation after seizure remission). 



6 |   TOLEDANO DELGADO ET AL

(range = 0.3-26, mean = 1.7  ±  3.9), whereas in patients 
with GTCS, the median frequency of seizures per month was 
0.3 (range = 0.3-1.6, mean = 0.5 ± 0.3). On the other hand, 
among those 38 patients who did not have seizures during the 
3-month baseline period, only 15 (39.4%) patients had sei-
zures at some point during the previous 12 months (median 
= 0.2, range = 0.1-0.5, mean = 0.2 ± 0.1).

In patients with seizures during the baseline period, re-
sponder rates for all seizure types at 3, 6, and 12 months were 
79.6%, 70.1%, and 52.8%, respectively (Figure  4). Seizure 
freedom rates at the same points were 62.7%, 56.1%, and 
41.5%. Regarding the 33 patients with GTCS, 87.8% were 
seizure-free at 3 months, 78.1% at 6 months, and 55.1% at 

12  months. In a multiple regression analysis, response to 
PER monotherapy was not found to be associated with age, 
gender, duration of epilepsy, type of epilepsy, number of 
previous AEDs, or maintenance dose. Although no signifi-
cant differences were observed in responder rate or seizure 
freedom according to the acquisition of monotherapy, seizure 
freedom rates during the whole observation period were su-
perior in the PM group compared to the CM group (71.4% vs 
51.2% at 6 months, 58.3% vs 37.5% at 12 months).

As a secondary objective of the study, we also evaluated 
the proportion of patients who worsened once they discontin-
ued concomitant AEDs (CM group, n = 78; 79.6%), regard-
less of whether they had seizures during the baseline period. 

F I G U R E  1  Illustration of the number 
of patients evaluated at each visit who 
have been treated with perampanel (PER) 
monotherapy (MT) at some point during the 
first 12 months and at the last follow-up. 
AE, adverse event; m, months



   | 7TOLEDANO DELGADO ET AL

For this outcome, 6.5% (5/77) at 3 months, 6.6% (5/75) at 
6 months, and 13.4% (9/67) at 12 months had an increase of 
seizures compared to the baseline period.

3.4 | Safety and tolerability

At the study cutoff (median follow-up = 14 months, range = 
1-57 months), 45 patients (45.9%) reported TEAEs at a median 

daily dose of 4 mg (range = 2-10 mg, mean = 4.8 ± 1.6 mg), 
which in most cases were rated mild (Table 2). Twenty-eight pa-
tients (28.5%) had psychiatric AEs. Irritability was reported by 
17 patients, followed by depression in 10 patients and anxiety in 
one patient. Among nonpsychiatric AEs, mild somnolence and 
dizziness were the most common, reported by 10 and eight pa-
tients, respectively. Other AEs were confusion in one patient and 
weight gain in another. Although not systematically performed, 
control blood tests did not show any significant abnormality.

F I G U R E  2  Retention rates on 
perampanel monotherapy

F I G U R E  3  Kaplan-Meier plot of retention on perampanel monotherapy in the complete cohort (A), according to the acquisition of 
monotherapy (B), and according to the type of epilepsy (C)

F I G U R E  4  Effectiveness outcome on perampanel monotherapy for all seizures (n = 60 patients) and for generalized tonic-clonic seizures 
(GTCS; n = 33 patients)
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During the first 12  months of follow-up, 10 patients 
(10.2%) discontinued PER monotherapy due to TEAEs, in-
creasing to 16 patients (16.3%) at the last follow-up. Common 
TEAEs leading to the withdrawal of PER were dizziness 
(2%) and psychiatric AEs (14.3%); three patients developed 
depression and another one irritability that were rated severe 
by the treating physicians. In all cases, these unexpected psy-
chiatric AEs resolved once PER was withdrawn.

Logistic regression analysis showed that the risk of devel-
oping TEAEs was higher in patients who previously took a 
greater number of AEDs (odds ratio [OR] = 1.63, 95% CI = 
1.09-2.45, P = .009) and in females (female vs male OR = 
4.76, 95% CI = 1.85-12.5, P ≤ .001). Furthermore, females 
were also at a higher risk of psychiatric AEs (female vs male 
OR = 2.85, 95% CI = 1-8.33, P ≤ .046). On the other hand, 
older patients were at a lower risk of developing psychiatric 
AEs (OR = 0.97, 95% CI = 0.93-1, P ≤  .034). Other vari-
ables such as type and duration of epilepsy, maximal dose of 
PER used, titration schedule, and previous psychiatric his-
tory (either related to other AEDs or as comorbidities) were 
not predictive of developing AEs (including psychiatric AEs) 
with PER.

4 |  DISCUSSION

Our study shows the experience acquired during the first 
year of treatment with PER monotherapy in a relatively large 

cohort of 98 patients in whom monotherapy was indicated 
directly (PM) or after progressive withdrawal of concomi-
tants AEDs (CM). The patients in this study represent the 
real-world epilepsy population, and as such, it is a heteroge-
neous population in terms of epilepsy syndromes, etiologies, 
comorbidities, age, and response to previous antiepileptic 
treatments. Although there is limited information regarding 
clinical experience with PER monotherapy, recent studies 
are encouraging in suggesting that PER might be useful as a 
monotherapy in a selected group of patients. In this regard, 
a previous European study,10 with a smaller number of pa-
tients and a shorter follow-up, has shown that monotherapy 
with PER was feasible. Two postmarketing studies11,12 have 
already shown that monotherapy with PER could be reached 
through conversion to monotherapy in up to 4% of patients 
with either focal seizures or IGE. Additionally, a subanaly-
sis of the open-label extension studies13 showed that a small 
proportion of patients with drug-resistant epilepsy were suc-
cessfully converted to monotherapy.

This study demonstrates that once daily monotherapy 
with PER was effective and well tolerated in a population 
with FOS and GTCSs, as most of the patients stayed on 
monotherapy throughout the whole study (mean exposure = 
14.8  ±  9.1  months). The probability of remaining on PER 
monotherapy was as high as 89% at 6 months and slightly 
decreased to 80% at 12 months. At the study cutoff date, 71% 
of patients were still on PER monotherapy at a relatively low 
dose (median dose = 4 mg). Among the different variables 
evaluated, longer duration of epilepsy was found to be associ-
ated with a higher risk of discontinuation of PER monother-
apy. In our population, both patients with focal epilepsy and 
those with generalized epilepsy presented with similar reten-
tion rates; additionally, older patients (≥65 years) benefited 
similarly to younger patients. Our retention rates are similar 
to those observed in the study by Gil-Nagel et al,10 with re-
tention rates of 95% and 74% at 3 and 6 months, respectively. 
The outcomes presented here are in line with a study of PER 
as early add-on treatment in patients with focal epilepsy (re-
tention rate of 80.5% at 12 months)11 and with another study 
in patients with IGE (retention rate of 83% at 12 months).12 
On the other hand, our data are more optimistic than other 
observational studies in routine clinical use (retention rates 
of 48%–60% at 12 months),16–23 where PER was added to the 
treatment of patients with focal epilepsy who had a higher 
degree of refractoriness as revealed by a greater number of 
previous AEDs, a higher frequency of seizures during the 
baseline period, and a larger median dose of PER than in our 
population.

Overall, the responder rates for all seizures were as high 
as 70% at 6 months and 52% at 12 months. At the same time 
points, seizure freedom was reached in 56% and 41.5% of pa-
tients, with a better response in patients with PM, although it 
was not statistically significant. Our outcomes were superior 

T A B L E  2  Characteristics of TEAEs related to perampanel at the 
last follow-up

TEAEs n (%)

Any TEAEs 45 (45.9)

Severe TEAEs 4 (4)

Depression 3 (3)

Irritability 1 (1)

TEAEs leading to dose adjustment

Dose reduction 4 (4)

Psychiatric 3 (3)

Confusion 1 (1)

Withdrawal 16 (16.3)

Dizziness 2 (2)

Psychiatric 14 (14.3)

Most frequent TEAEs (≥5% of patients)

Irritability 17 (17.3)

Depression 10 (10.2)

Somnolence 10 (10.2)

Dizziness 8 (8.1)

Note.: Median follow-up = 14 months, range = 1-57 months.
Abbreviation: n, number of patients; TEAEs, treatment-emergent adverse events.
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to most observational studies and phase III clinical trials of 
PER (responder rates of 26.8%-38.9% at 1 year),16,18,24,25 as 
patients included in those studies were more resistant to treat-
ment than our population. As expected from extrapolation of 
results of regulatory and open-label extension trials,2–5,26 in 
our population, PER was also efficacious in patients with 
GTCS, with 78% and 55% of patients rendered seizure-free 
at 6 and 12 months, respectively. The good response we ob-
served in this study is in line with other observational stud-
ies where PER was considered as an early add-on (responder 
rates of 50% and 68% at 6-12 months),11 stressing that pa-
tients with less resistant epilepsy could benefit from PER at 
low doses, as shown in this study. Besides this, when consid-
ering conversion to monotherapy, caution needs to be taken, 
because some patients could potentially experience a seizure 
increase due to the discontinuation of concomitant AEDs.

PER monotherapy was relatively well tolerated, with a 
rate of TEAEs of 45.9% at the last follow-up, which com-
pares favorably with AEs reported in previous observational 
studies with more refractory patients (50%-67.6% and up 
to 80% in patients with intellectual disability).12,16,17,19,21,27 
Additionally, we did not observe a higher risk of TEAEs 
among older patients. When compared with other observa-
tional studies where PER was considered as an early add-on 
or as conversion to monotherapy, the higher rate of TEAEs 
observed in our study (45.9% vs 20%-41.5%)10–12 could be 
explained by a longer follow-up; supporting this is the find-
ing that the discontinuation rate in the first 12 month of fol-
low-up due to TEAEs was similar to those studies (10% vs 
7%-15.9%).10–12 We did not observe any unknown AEs not 
reported in previous studies, and most of the TEAEs were 
considered mild and, therefore, did not change substantially 
the treatment schedule with PER. Up to 8%-10% of patients 
reported dizziness and somnolence, respectively, which are 
significantly lower rates than those reported in clinical tri-
als (32% with 8 mg of PER)24 and could be explained by a 
lower dose of PER within a more flexible schedule in this 
study. Moreover, PER dose and titration were not predictive 
of developing AEs. This finding, which is similar to previ-
ous studies,12,18 has not been found by others11,16 who de-
scribed a lower risk of AEs with slow titration and low doses. 
Discrepancy between studies regarding this potential associa-
tion might be explained by differences in the definitions used 
of slow versus rapid titration. Additionally, our conservative 
dosing, with a low median dose of 4 mg/d, and the similar ti-
tration scheme among most of our patients, may also explain 
why we did not find any statistically significant association 
when we looked at these variables.

In our population, psychiatric AEs were reported in 28% 
of patients and led to discontinuation of PER in 14%. Severe 
psychiatric AEs were seen in only four patients. Irritability 
and depression were the most common psychiatric AEs (17% 
and 10%, respectively), with rates similar to the clinical 

experience reported by others in different observational stud-
ies16,18,28 and slightly superior to what is reported in clinical 
trials (12.3% hostility/aggression for 8 mg).29 These differ-
ences can be accounted for by the exclusion of patients with 
antecedent of psychiatric comorbidities in phase III trials as 
well as the short-term follow-up in these regulatory studies, 
which are not long enough to unmask these potential emerg-
ing psychiatric side effects. Contrary to other studies,16,28 a 
previous psychiatric history was not found to be associated 
with a higher risk of developing psychiatric AEs with PER. 
These data could be explained by the use of a lower dose of 
PER in our study compared to studies that evaluated more 
refractory patients.16 However, discrepancy between studies 
may also be due to the inclusion of an insufficient number of 
patients who had baseline psychiatric comorbidities. In our 
cohort, older patients were at a lower risk of having psychi-
atric AEs with PER. This finding could also be explained 
by the use of a lower dose of PER in this subgroup of pa-
tients (median dose of 4 mg in patients aged ≥65 years vs 
6 mg in younger patients), which reflects a more conservative 
approach in older patients. On the other hand, women were 
found to be at a higher risk of any AEs and especially psychi-
atric AEs. Although this association has not been reported in 
other studies of PER with more patients, and therefore could 
be fortuitous, it has been acknowledged with other AEDs.30

Limitations of this study include the retrospective design, 
which potentially hampers the homogenous collection of in-
formation regarding clinical responses and AEs across differ-
ent centers. However, because all patients were followed by 
specialized epilepsy departments, it is unlikely that important 
AEs were missed. It is possible that some of these results 
may have been influenced by the small numbers of patients 
in each category, which could limit the detection of a more 
statistically robust association between the different variables 
and the outcomes evaluated. Taking these limitations into 
consideration, the value of our study includes the existence 
of long-term follow-up data and a real-life picture of the per-
formance of PER monotherapy in routine clinical practice, 
which includes patients who are not typically evaluated in 
more rigid studies, providing meaningful information that 
complements that of clinical trials.

In conclusion, we found that PER is an effective treatment 
when used as monotherapy at relatively low doses in patients 
with FOS and GTCS in routine clinical practice. The high 
retention rate found in our study, which reflects both its tol-
erability and its effectiveness, combined with its broad-spec-
trum mechanism of action and attractive posology, supports 
the proposition that some patients with epilepsy might bene-
fit from monotherapy with PER.
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