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A B S T R A C T

Objective: Preliminary studies suggested a potential beneficial effect of perampanel (PER) on sleep in people with 
epilepsy (PwE). The present multicenter study evaluated the clinical potential of the early use of PER in PwE on 
seizures and on sleep quality, insomnia, daytime sleepiness and circadian rhythm preferences, as well as on 
depressive symptoms and quality of life.
Methods: PwE starting PER as early add-on antiseizure medication were evaluated at baseline (T0) and after six 
months of treatment (T1) using standardized questionnaires: Insomnia Severity Index (ISI), Pittsburgh Sleep 
Quality Index (PSQI), Epworth Sleepiness Scale (ESS), Neurological Disorders Depression Inventory for Epilepsy 
(NDDI-E), Morningness–Eveningness Questionnaire (MEQ), and the Quality of Life in Epilepsy Inventory (QoLIE- 
31).
Results: 74 PwE (44.6 % male, mean age 42.41 ± 18.06 years) were included and 59 PwE completed the study. At 
T1, 45.76 % (27/59) of PwE were seizure-free and significant reduction of seizures was found (10.80 ± 20.72 vs. 
5.93 ± 16.77, p = 0.002). At T1, a significant improvement in sleep quality (PSQI, 7.18 ± 4.27 vs. 4.63 ± 3.09, 
p = 0.001) was evident, and particularly in sleep duration and efficiency and in the use of sleeping medications. 
Insomnia symptoms (ISI, 8.15 ± 6.23 vs. 5.32 ± 5.25, p = 0.002) and quality of life (QOLIE-31, 58.32 ± 16.57 
vs. 65.81 ± 16.31, p = 0.033), mainly social functioning and perceived well-being, also significantly improved. 
No significant changes emerged for daytime sleepiness, circadian preference and depressive symptoms.
Discussion: These findings suggest that PER may represent a valid therapeutic option for PwE, and particularly in 
who presents sleep impairment and insomnia.

* Corresponding author at: Department of Systems Medicine, University of Rome Tor Vergata, Via Montpellier 1, 00133 Rome, Italy.
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1. Introduction

The bidirectional relationship between sleep and epilepsy is well 
known, whereby factors such as poor sleep and sleep deprivation can 
trigger epileptic seizures, whereas frequent seizures can disrupt sleep 
[1]. People with epilepsy (PwE) commonly report sleep problems, being 
insomnia the most frequent sleep disorder in this population [2]. Recent 
studies have demonstrated sleep-wake cycle impairment in PwE, high
lighting the importance of monitoring the rhythm due to its association 
with seizure recurrence [3,4]. Sleep disturbances are concomitantly 
present with depressive symptoms, causing a vicious cycle between 
mood, sleep problems and seizures [5].

Moreover, antiseizure medications (ASMs) may affect sleep and 
behavior, and may contribute to daytime sleepiness [6]. Specifically, 
ASMs may have a potential positive or negative impact on sleep quality, 
daytime somnolence and depressive symptoms [7–9]. Recent studies 
suggested that the newest ASMs may have a more favourable effect on 
these patients’ outcomes compared to older treatments [7–10].

Perampanel (PER), a third-generation ASM, is a selective, non- 
competitive antagonist of α-amino-3-hydroxy-5-methyl-4-iso
xazolepropionic acid (AMPA) receptors, modulating glutamatergic post- 
synaptic transmission [11]. The effectiveness and tolerability of PER 
have been widely demonstrated in real-world studies both as first add-on 
treatment or in drug-resistant epilepsy [12–17], with somnolence being 
the most commonly reported adverse event in clinical trials [18,19]. 
Preliminary evidence from polysomnographic and subjective studies has 
shown that adjunctive PER may objectively improve sleep architecture 
and increase subjective sleep quality in people with focal refractory 
epilepsy [20,21]. However, the evidence remains limited regarding the 
early use of the drug, particularly at low doses (4–6 mg/day).

This real-world prospective multicentre study was primarily aimed 
at evaluating the effectiveness and tolerability of the early use of PER 
prescribed according to its approved indication and common clinical 
practice in PwE. Secondary aims of the present study were the evalua
tion of PER effect on sleep quality, daytime sleepiness, the sleep–wake 
cycle, and the psychological and functional well-being of PwE after six 
months of PER therapy.

2. Methods

2.1. Study design and participants

This was a prospective, multicentre, real-world observational study 
conducted over a 6-month follow-up period in adult PwE initiating PER 
as an early adjunctive treatment. PwE were enrolled at 16 different sites 
in Italy: University Hospital of Rome Tor Vergata; University Health 
Authority of Central Friuli, Udine; San Martino Hospital, Genoa; AOU 
University Hospital of Cagliari; S. Antonio Abate Hospital Facility, 
Trapani; S. M. delle Grazie Hospital, Pozzuoli; Regional Hospital Au
thority San Carlo, Potenza; Cardarelli Hospital, Naples; Santissima 
Annunziata Hospital, Taranto; Luigi Vanvitelli University Hospital Au
thority, Naples; San Giovanni di Dio and Ruggi d’Aragona Hospital, 
Salerno; Ospedale del Mare, Naples; Vittorio Emanuele University 
Hospital, Catania; Spedali Civili Hospital Authority, Brescia; San Filippo 
Neri Hospital, Roma. Eligible participants were adults (≥18 years of age) 
with a confirmed diagnosis of epilepsy according to the 2017 criteria of 
the International League Against Epilepsy (ILAE) [22]. PwE were 
required to be initiating PER as early add-on treatment for the persistent 
focal or generalized seizures although the previous pharmacological 
regimen, in accordance with current clinical guidelines and prescribing 
information.

Exclusion criteria included: known contraindications to PER use as 
per summary of product characteristics; ongoing pregnancy or planned 
pregnancy during the study period; scheduled surgery during the study 
or surgery performed within six months prior to baseline; history of 
suicide attempts or active suicidal ideation; diagnosis of non-epileptic 

seizures; current or past diagnosis of substance (alcohol or drug) abuse.
The study was conducted in accordance with the ethical principles of 

the Declaration of Helsinki and was approved by the Local Independent 
Ethics Committee with approval number R.S. 44.23 on March 10, 2023. 
All participants provided written informed consent prior to study 
inclusion.

Participants were evaluated at baseline (T0, prior to start PER 
treatment) and at the 6-month follow-up (T1). At both time points, a 
standardized clinical and neurological evaluation was conducted, and 
participants completed a battery of validated self-report questionnaires. 
Seizure frequency was recorded using seizure diaries maintained 
throughout the 6-month observational period. Demographic and clinical 
data, including seizure type, baseline seizure frequency (28-day average 
over the previous 3 months), concomitant ASMs, and detailed medical 
history, were collected from clinical records.

2.2. Measures

Participants completed a standardized battery of self-report in
struments at both T0 and T1 to assess sleep quality, daytime sleepiness, 
circadian sleep-wake cycle preference, insomnia symptoms, depressive 
symptoms, and epilepsy-related quality of life.

Sleep quality was evaluated using the Pittsburgh Sleep Quality Index 
(PSQI) [23,24], a 19-item questionnaire that assesses subjective sleep 
quality and sleep disturbances over the previous month. It yields seven 
component scores—subjective sleep quality, sleep latency, sleep dura
tion, habitual sleep efficiency, sleep disturbances, use of sleep medica
tions, and daytime dysfunction—which are summed to obtain a global 
score ranging from 0 to 21. Higher scores indicate poorer sleep quality 
with a cut-off for defining poor sleep quality of 5.

Daytime sleepiness was assessed using the Epworth Sleepiness Scale 
(ESS), an 8-item instrument that measures the likelihood of dozing off in 
common daytime situations [25,26]. Each item is scored from 0 to 3, 
with total scores ranging from 0 to 24. A total score of 10 or higher is 
generally considered indicative of excessive daytime sleepiness.

To assess the circadian preference of the sleep-wake cycle, the 
Morningness–Eveningness Questionnaire (MEQ) was administered 
[27,28]. This 19-item instrument evaluates individual differences in 
preferred timing for sleep and activity, classifying respondents into 
morning, intermediate, or evening chronotypes. Higher total scores 
reflect a stronger morning preference.

The Insomnia Severity Index (ISI) was used to assess the nature, 
severity, and impact of insomnia symptoms [29,30]. This 7-item scale 
uses a 5-point Likert response format (0–4), yielding total scores from 
0 to 28. The total score is interpreted as follows: absence of insomnia 
(0–7), subthreshold insomnia (8–14), moderate insomnia (15–21), and 
severe insomnia (22–28).

Depressive symptoms were screened using the Neurological Disor
ders Depression Inventory for Epilepsy (NDDI-E), a 6-item tool specif
ically developed for PwE [31,32]. Each item is scored on a 4-point scale, 
with total scores ranging from 6 to 24. A score of 13.2 or above suggests 
the possibility of major depressive disorder and warrants further clinical 
evaluation [33].

Finally, health-related quality of life was assessed using the Quality 
of Life in Epilepsy Inventory (QoLIE-31) [34,35]. This 31-item ques
tionnaire evaluates seven domains: emotional well-being, social func
tioning, energy/fatigue, cognitive functioning, seizure worry, 
medication effects, and overall quality of life. Domain scores are trans
formed to a 0–100 scale, where higher scores represent better quality of 
life.

2.3. Statistical analysis

Sample size estimation was performed using G*Power 3.1.2. Based 
on a medium effect size (Cohen’s d = 0.50), a significance level of α =
0.05, and a statistical power of 0.95, the required minimum sample size 
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was calculated to be 45 participants.
Statistical analyses were conducted using SPSS Statistics (version 25; 

[36]). Parametric methods were applied, given that variables were 
normally distributed as confirmed by the Kolmogorov-Smirnov test. 
Repeated-measures analysis of covariance (ANCOVA) were used to 
assess changes between baseline and follow-up, adjusting for age, sex 
and seizure frequency at baseline. Correlation analyses were conducted 
using Pearson’s correlation coefficient. Statistical significance was set at 
p < 0.05.

3. Results

3.1. Participants enrolled and clinic-epileptological outcomes

A total of 74 participants (44.6 % male, mean age 42.41 ± 18.06 
years) were enrolled in the study and completed the baseline visit. PER 
was added to a single ASM in 75.7 % of cases (n = 56) and to two or more 
concomitant ASMs in 24.3 % of cases (n = 18). At the follow-up visit at 
six months of treatment, 20.3 % of PwE (n = 15) discontinued PER, as 
they withdrew their consent to continue the study. No adverse events 
responsible for discontinuation were reported. In the 59 PwE who 
completed the visit at the follow-up, the median PER daily dose was 4.0 
mg.

At the six-month follow-up, 45.76 % of PwE (n = 27) were seizure 
free. A reduction in seizure frequency of more than 75 % was observed in 
5.08 % (n = 3) of PwE, whereas 27.12 % (n = 16) experienced a 
reduction of 50 %, while 3.39 % (n = 2) had a reduction of less than 25 
%. No change in seizure frequency was reported by 6.78 % (n = 4) of 
PwE, and 11.86 % (n = 7) experienced worsening of seizures. The mean 
frequency of epileptic seizures significantly decreased from baseline to 
the six-month follow-up in the whole group (10.09 ± 19.88 vs. 5.93 ±
16.77, t = 3.313, p = 0.002), indicating improved seizure control over 
time. Table 1 shows the demographic and clinical characteristics ob
tained at baseline.

3.2. Sleep results

Regarding sleep and daytime sleepiness, the PSQI global score 
improved from baseline to the six-month follow-up, also after adjusting 
for sex, age, and seizure frequency at baseline (p = 0.001). Specifically, 
significant improvements from baseline to follow-up were observed in 
the PSQI components of sleep duration (p = 0.001) and sleep efficiency 
(p = 0.002), and in the use of sleep medications (p = 0.029). Conversely, 
the components related to sleep latency, subjective sleep quality, sleep 
disturbances, and daytime dysfunction did not show significant changes 
over time.

Considering the 59 PwE who completed both baseline and six-month 
follow-up assessments, changes in sleep quality between baseline and 
the six-month follow-up were analysed by dichotomizing PSQI global 
scores based on the established cutoff score (PSQI ≥ 5 indicating poor 
sleep quality). At baseline, 34 (57.6 %) of the 59 PwE had poor sleep 
quality (PSQI ≥ 5), and this number decreased to 17 (28.8 %) at follow- 
up, with a significant shift (χ2 = 11,008; p = 0.001) (Table 3). Moreover, 
at follow-up, 30.5 % (n = 18) of PwE showed significant PSQI 
improvement, transitioning from PSQI ≥ 5 to PSQI < 5 (Table 3), while 
40.7 % (n = 24) remained stable within the non-clinical range at both 
assessments. In contrast, 28.8 % (n = 17) did not improve, continuing to 
present the PSQI global score ≥ 5.

The ISI score also significantly decreased over time, suggesting an 
overall improvement in insomnia symptoms, independent of sex, age, or 
seizure frequency (F(1,55) = 10.076, p = 0.002; Table 2). Regarding the 
changes in insomnia symptoms between baseline and the six-month 
follow-up by dichotomizing continuous variables based on the estab
lished cutoff score for the presence of insomnia symptoms, 27 (45.8 %) 
participants exhibited clinically significant insomnia symptoms (ISI ≥ 8) 
at baseline, which reduced to 18 (30.5 %) at follow-up (χ2 = 21,990, p 

< 0.001) (Table 3). Regarding the analysis evaluating the persistence of 
insomnia symptoms between baseline and follow-up, 17.0 % partici
pants (n = 10) reported the improvement of insomnia symptoms, tran
sitioning from ISI ≥ 8 to ISI < 8, whereas 52.5 % (n = 31) remained 
stable below the clinical threshold at both time points. Meanwhile, 30.5 
% (n = 18) did not improve, continuing to meet the ISI ≥ 8 global score.

ESS scores did not significantly change from baseline to follow-up (F 
(1,53) = 0.759, p = 0.388; Table 2). However, the excessive daytime 
sleepiness (ESS ≥ 10) was present in 12 PwE (20.3 %) at baseline and 
significantly decrease to 7 (11.9 %) at follow-up (χ2 = 16,623, p <
0.001; Table 3).

No significant time effects were observed for MEQ scores, suggesting 
that PER did not have a substantial effect on circadian sleep-wake 
rhythm preference over the study period.

Table 2 summarizes the changes in seizure frequency, sleep param
eters, mood, and quality of life from baseline to the six-month follow-up.

3.3. Depressive symptoms and quality of life

Depressive symptoms measured by the NDDI-E scores did not change 

Table 1 
PwE Demographic and Clinical Characteristics obtained at Baseline.

Whole 
Group 
(n ¼ 74)

PwE who 
completed FU 
(n ¼ 59)

PwE who 
discontinued PER 
(n ¼ 15)

Mean ±
SD

Mean ± SD Mean ± SD

Age in years 42.41 ±
18.06

39.69 ± 18.38 52.93 ± 12.30

Sex, n. (%) 
Males 
Females

33 (44.6 
%) 
41 (55.4 
%)

30 (50.8 %) 
29 (49.2 %)

3 (20.0 %) 
12 (80.0 %)

Age at Epilepsy Onset 27.08 ±
18.87

26.19 ± 18.26 30.86 ± 21.61

Epilepsy Type, n (%) 
Focal 
Generalized 
Focal and Generalized 
Unknown

43 (58.1 
%) 
13 (17.6 
%) 
16 (21.6 
%) 
2 (2.7 %)

33 (55.9 %) 
9 (15.3 %) 
14 (23.7 %) 
2 (3.4 %)

10 (66.7 %) 
3 (20.0 %) 
2 (13.3 %) 
0 (0.0 %)

Aetiology of Epilepsy, n. 
(%) 
Structural 
Genetic 
Infectious 
Immune 
Unknown

19 (25.7 
%) 
14 (18.9 
%) 
2 (2.7 %) 
3 (4.1 %) 
36 (48.6 
%)

16 (27.1 %) 
10 (16.9 %) 
2 (3.4 %) 
3 (5.1 %) 
28 (47.5 %)

3(20.0 %) 
4 (26.7 %) 
0 (0 %) 
0 (0 %) 
8 (53.3 %)

N◦ of previous ASM 
treatment, n. (%) 
0 
1 
2 
3 
4 
5

48 (64.9 
%) 
16 (21.6 
%) 
5 (6.8 %) 
1 (1.4 %) 
3 (4.1 %) 
1 (1.4 %)

39 (66.1 %) 
13 (22.0 %) 
5 (8.5 %) 
0 (0 %) 
1 (1.17 %) 
1 (1.7 %)

9 (60.0 %) 
3 (20.0 %) 
0 (0 %) 
1 (6.7 %) 
2 (13.3 %) 
0 (0 %)

N◦ of concomitant ASMs at 
the time of PER 
prescription, n. (%) 
1 
2 
3

56 (75.7 
%) 
15 (20.3 
%) 
3 (4.1 %)

48 (81.4 %) 
9 (15.3 %) 
2 (3.4 %)

8 (53.3 %) 
6 (40.0 %) 
1 (6.7 %)

PER as add-on, n. (%) 
1 concomitant ASM 
2 or more concomitant 
ASM

56 (75.7 
%) 
18 (24.3 
%)

48 (81.4 %) 
11 (18.6 %)

8 (53.3 %) 
7 (46.7 %)

Mean number of seizures at 
baseline

10.90 ±
20.72

10.09 ± 19.88 14.54 ± 24.71

Abbreviations: PwE, people with epilepsy; ASM, anti-seizure medication; PER, 
Perampanel; NA, not-applied; SD, Standard Deviation

G. Bergamo et al.                                                                                                                                                                                                                               Epilepsy & Behavior 172 (2025) 110748 

3 



between baseline and follow-up (F(1,53) = 1.169, p = 0.284; Table 2). 
In particular, considering the cutoff of the scale, 16 PwE (27.1 %) pre
sented significant clinical symptoms at baseline, and this number 
reduced to 11 PwE (18.6 %) at follow-up (χ2 = 3,582, p = 0.058; 
Table 3).

The overall QoLIE-31 score improved (p = 0.033; Table 2), with 
notable positive effects on social functioning (p = 0.025) and overall 
quality of life (p = 0.038). However, no significant changes were 
observed in the other QoLIE-31 domains, including epilepsy-related 
concerns, emotional well-being, fatigue/energy levels, cognitive func
tioning, or medication effects.

3.4. Correlation analysis

The correlation analysis examined whether improvements in sleep 
quality (PSQI) and insomnia severity (ISI) were associated with changes 
in quality of life (QoLIE-31), excessive daytime sleepiness (ESS), 
depression (NDDI-E), and seizure frequency.

For PSQI improvement, no significant correlations were observed 
with quality of life (p = 0.762), daytime sleepiness (p = 0.495), or 
seizure frequency (p = 0.548); notably, a significant reduction in 
depressive symptoms was found (p = 0.031). Regarding ISI improve
ment, no significant correlations were observed with quality of life (p =
0.796), daytime sleepiness (p = 0.802), depression (p = 0.645), or 
seizure frequency (p = 0.653).

4. Discussion

The results of this real-world observational prospective multicentre 
study confirmed the effectiveness of PER as an early add-on treatment, 
and at low doses, in adult PwE. The primary aim of the study was 
confirmatory of previous findings. This study documented a significant 
reduction in mean seizure frequency across the entire PwE population. 
Furthermore, it confirmed prior real-world evidence by showing that 
more than one third of the participants achieved seizure freedom at the 
6-month follow-up, suggesting the clinical potential of using PER as an 
early add-on treatment for refractory focal and generalized seizures. 
Notably, the present study proved the clinical potential of using PER also 
for controlling the other patient reported outcome, such as sleep dis
turbances, depressive symptoms and patients’ well-being. The whole- 
group analysis documented the significant reduction of the PSQI and 
ISI scores, reflecting the improvement of sleep efficiency and quality and 
the amelioration of sleep fragmentation and insomnia, which are 
frequently reported complaints of PwE. A further relevant finding from 
this study was the significant reduction in the use of sleeping medica
tions during the treatment with PER. This suggests that PER may act on 
mechanisms at the basis of sleep impairment in PwE, improving sleep 
quality in such a way as to reduce the need for using hypnotic medica
tions. As a further result of the present study, the significant correlation 
between the improvement of sleep disturbances and the improvement of 
depressive symptoms further highlights the importance of targeting 
sleep quality in PwE for achieving the well-being. Accordingly, the 
overall increase of quality of life − evaluated with the specific scale for 
PwE − closed the virtuous cycle linking seizure control, sleep 
improvement, depressive symptoms reduction and the increase in 

Table 2 
Changes in Seizure Frequency, Sleep Parameters, Mood, and Quality of Life from 
Baseline to the Six-Month Follow-Up.

Time Mean SD ANCOVA Cohen’s 
d

Mean number of 
seizures

Baseline 10.09 19.88 t = 3.313, p =
0.002

0.43
6-month 
Follow-up

5.93 16.77

Global PSQI Baseline 7.18 4.27 F(1,53) =
11.800, p =
0.001

0.94
6-month 
Follow-up

4.63 3.09

C1. Subjective 
Sleep Quality

Baseline 1.22 0.83 F(1,53) =
2.171, p =
0.147

0.40
6-month 
Follow-up

0.98 0.82

C2. Sleep Latency Baseline 1.24 1.07 F(1,53) =
2.238, p =
0.141

0.41
6-month 
Follow-up

1.08 0.88

C3. Sleep 
Duration

Baseline 0.93 0.93 F(1,53) =
11.922, p =
0.001

0.95
6-month 
Follow-up

0.10 0.55

C4. Sleep 
Efficiency

Baseline 1.07 1.08 F(1,53) =
10.582, p =
0.002

0.95
6-month 
Follow-up

0.10 0.55

C5. Sleep 
Disturbances

Baseline 1.24 0.57 F(1,53) =
1.658, p =
0.203

0.35
6-month 
Follow-up

1.07 0.55

C6. Sleeping 
Medication

Baseline 0.70 1.18 F(1,53) =
5.068, p =
0.029

0.62
6-month 
Follow-up

0.42 1.00

C7. Daytime 
Dsyfunction

Baseline 0.77 0.96 F(1,53) =
0.778, p =
0.382

0.24
6-month 
Follow-up

0.86 0.88

ISI Baseline 8.15 6.23 F(1,55) =
10.076, p =
0.002

0.86
6-month 
Follow-up

5.32 5.25

ESS Baseline 6.49 3.93 F(1,53) =
0.759, p =
0.388

0.24
6-month 
Follow-up

5.63 3.55

MEQ Baseline 54.66 9.90 F(1,53) =
1.050, p =
0.310

0.28
6-month 
Follow-up

56.24 8.79

NDDI-E Baseline 11.32 4.13 F(1,53) =
1.169, p =
0.284

0.30
6-month 
Follow-up

10.51 3.54

Seizure worry 
(QoLIE-31)

Baseline 42.80 28.12 F(1,50) =
1.068, p =
0.306

0.29
6-month 
Follow-up

52.14 24.03

Overall quality of 
life (QoLIE-31)

Baseline 61.75 17.36 F(1,50) =
4.533, p =
0.038

0.60
6-month 
Follow-up

69.24 19.59

Emotional well- 
being (QoLIE- 
31)

Baseline 60.83 20.26 F(1,50) =
1.753, p =
0.191

0.36
6-month 
Follow-up

64.88 19.82

Energy/Fatigue 
(QoLIE-31)

Baseline 51.36 23.93 F(1,50) =
3.284, p =
0.076

0.51
6-month 
Follow-up

58.21 18.18

Cognitive 
Function 
(QoLIE-31)

Baseline 60.79 26.73 F(1,50) =
2.391, p =
0.128

0.44
6-month 
Follow-up

69.17 25.17

Medication 
effects (QoLIE- 
31)

Baseline 66.42 23.38 F(1,50) =
0.082, p =
0.776*

0.09
6-month 
Follow-up

63.39 21.31

Social Function 
(QoLIE-31)

Baseline 60.50 21.20 F(1,50) =
5.309, p =
0.025

0.65
6-month 
Follow-up

71.02 21.13

Overall score 
QoLIE-31

Baseline 58.32 16.57 F(1,50) =
4.801, p =
0.033

0.62
6-month 
Follow-up

65.81 16.31

Abbreviations: PSQI – Pittsburgh Sleep Quality Index; C − PSQI Component; ISI – 
Insomnia Severity Index; ESS – Epworth Sleepiness Scale; MEQ – 
Morningness–Eveningness Questionnaire; NDDI-E – Neurological Disorders 
Depression Inventory for Epilepsy; QoLIE-31 – Quality of Life in Epilepsy Inventory; 
ANCOVA – Analysis of Covariance; SD – Standard Deviation.

* Time × Sex interaction was significant (p = 0.034) for Medication Effects (QoLIE- 
31), however, post hoc analyses did not reveal significant within-sex-group changes 
over time.

Table 3 
Cutoff based analysis of significant changes of sleep and mood-related measures 
between baseline and follow-up.

Baseline Follow-up p-value

​ n (%) n (%) ​
PSQI (≥5) 34 (57.6 %) 17 (28.8 %) 0.001
ISI (≥8) 32 (44.6 %) 18 (30.5 %) <0.001
ESS (≥10) 12 (20.3 %) 7 (11.9 %) <0.001
NDDI-E (>13) 16 (27.1 %) 11 (18.6 %) 0.058
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quality of life – in particular in social functioning.
The other subjective questionnaires submitted to the participants of 

the study documented the lack of changes in daytime sleepiness, 
measured by the ESS, although there was a significant reduction of PwE 
complaining for excessive daytime sleepiness from baseline to follow- 
up. Finally, no significant differences in circadian sleep-wake rhythm 
preferences, as measured by the MEQ, emerged during the observational 
period following PER prescription. Previous studies reported a signifi
cant higher incidence of adverse events such as somnolence following 
PER administration, in particular owing to the higher doses of the drug 
[37]. In the meantime, the clinical experience of physicians in using PER 
proved the beneficial effect of the drug when early used at low doses, as 
here reported, which also permits the high rate of good tolerability[38].

The improvement in sleep quality and well-being, however, can also 
be attributable to the mechanism of action of PER, as an AMPA antag
onist. Accordingly, the inhibition of PER-mediated glutamatergic 
neurotransmission through selective blockade of AMPA receptors could 
indirectly influence GABAergic activity during sleep, contributing to a 
rebalance between excitation and inhibition in the central nervous 
system. This balance is crucial for the regulation of the sleep-wake cycle 
and, in particular, for the promotion of deep sleep.

The study described here has several strengths related to its design. 
Firstly, it allowed the collection of patient-reported outcomes on sleep 
following PER prescription, when used as an early add-on treatment and 
at low doses. Secondly, the multicentre nature of the study enabled the 
assessment of sleep-related outcomes in PwE enrolled across different 
regions of Italy. Thirdly, the prospective, longitudinal design over a six- 
month period was advantageous, as it allowed the observation of 
changes in sleep quality, daytime sleepiness, and sleep–wake patterns 
tover time while minimizing the risk of retrospective bias. Another 
methodologically relevant aspect was the use of standardized and vali
dated questionnaires, which ensured the reliability of measurements of 
sleep and related patient reported outcomes.

Conversely, the limitations of the present study include the lack of a 
control group and the absence of objective sleep measures, such as 
actigraphy or polysomnography, which could have provided more pre
cise assessments of sleep patterns.

In conclusion, the improvements of sleep problems, insomnia 
symptoms and overall quality of life in the group of PwE starting PER 
and here presented, seem to reflect a combination of clinical and sub
jective benefits, resulting primarily from the seizure control and the 
better sleep quality. More regular and less fragmented sleep may 
contribute, in turn, to a reduction in hyperarousability, often associated 
with insomnia, with positive effects on maintaining the functional well- 
being. At the same time, decreasing the frequency of seizures may in
crease patients’ perception of control over their clinical condition, 
reducing concerns related to the possibility of seizures in public settings. 
This increased feeling of mastery may attenuate anticipatory anxiety 
and the consequent avoidance of social situations, favouring fuller 
participation in daily life. These effects may also favourably impact on 
depressive symptoms, suggesting a close interconnection between neu
ropsychological aspects, sleep quality and quality of life. However, it 
must be considered that these results may be influenced by the relatively 
short duration of follow-up, and that further longitudinal studies will be 
necessary to confirm the stability of these benefits in the long term.
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