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Abstract
Objective: This study aimed to systematically evaluate the safety profile of perampanel in pediatric patients by analyzing adverse 
drug events (ADEs) reported in the FDA Adverse Event Reporting System (FAERS) database, identifying potential safety signals, and 
characterizing adverse drug reactions (ADRs) not documented previously.

Methods: A retrospective pharmacovigilance analysis was conducted using ADE reports from the FAERS database between 2012 
and 2024, covering 52 consecutive quarters. The study population was stratified into four age groups: infants (0-2 years), preschool 
children (2-6 years), children (6-13 years), and adolescents (13-18 years). The Reporting Odds Ratio (ROR) and MHRA methods were 
applied to identify significant safety signals.

Results: A total of 394 ADE reports associated with perampanel use in minors were analyzed. The most frequently reported adverse 
reactions included aggression, somnolence, and seizures, with notable variations observed across different age groups. The most 
common adverse events were neurological and psychiatric disorders, such as aggression, epilepsy exacerbation, and somnolence. 
Several previously unrecognized adverse drug reactions (ADRs), including acute kidney injury, respiratory failure, psychotic disor-
ders, and urinary retention, were identified.

Conclusion: The analysis identified significant safety signals for perampanel in pediatric populations, particularly involving neuro-
logical and psychiatric systems. Clinicians should implement individualized monitoring strategies tailored to different pediatric age 
groups to effectively detect and manage potential ADRs. Future prospective and comparative studies are recommended to further 
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Introduction
Epilepsy is a common neurological disorder globally, with a no-

tably higher incidence among minors [1]. This disorder presents 
serious health challenges to patients and places a considerable 
financial burden on their families [2]. The World Health Organi-
zation (WHO) reports that epilepsy is among the most prevalent 
chronic neurological disorders in minors, marked by diverse clini-
cal presentations and substantial treatment challenges [3]. It sig-
nificantly affects the growth, development, and social adaptation 
of affected individuals. Recent advancements in medical research 
have facilitated the development and clinical adoption of novel an-
tiepileptic drugs (AEDs), markedly enhancing treatment outcomes 
and patients’ quality of life [4]. However, the unique physiological 
characteristics of minors raise concerns about the safety, efficacy, 
and long-term risks of these medications in comparison to adults 
[5].

Perampanel (PER), a novel non-competitive AMPA receptor an-
tagonist, was approved by the U.S. Food and Drug Administration 
(FDA) in 2012 for epilepsy treatment and has since been widely 
adopted worldwide [6]. Its distinct pharmacological mechanism 
offers a novel therapeutic approach for refractory epilepsy, with 
well-documented efficacy and safety in adults [7]. However, sub-
stantial physiological differences between minors and adults, 
including hepatic and renal function development, drug-metab-
olizing enzyme activity, and pharmacodynamic responses, may 
impact drug safety and efficacy [8]. Therefore, further research 
is warranted to assess the efficacy and safety of perampanel in 
minors [9]. Although perampanel’s indication has been extended 
to include children aged four years and older, safety data for this 
population remain scarce [10].

Research on the safety of perampanel in minors remains lim-
ited [11]. Most studies have concentrated on adult patients or spe-
cific pediatric age groups, with limited comprehensive analysis of 
adverse drug reactions (ADRs) across the entire minor population 
[12]. Therefore, establishing the safety profile of perampanel in 
minors through real-world data is of considerable clinical signifi-
cance. This study conducted a retrospective analysis of 52 quar-
ters of complete data (2012-2024) from the FDA Adverse Event 
Reporting System (FAERS) to systematically identify and assess 
safety signals associated with perampanel in minors [13]. The pri-
mary objective was to identify potential safety risks, characterize 

adverse events, and offer evidence-based recommendations for cli-
nicians, pharmacists, and regulatory authorities to optimize treat-
ment strategies and minimize drug-related risks. Furthermore, the 
findings of this study may provide valuable insights into the safety 
of other antiepileptic drugs in minors, ultimately contributing to 
improved pharmacological treatment safety and efficacy in this 
population [14].

Materials and Methods
Data source

This study utilized data from the U.S. Food and Drug Administra-
tion (FDA) Adverse Event Reporting System (FAERS), a comprehen-
sive pharmacovigilance database. The FAERS database is updated 
quarterly and contains post-marketing adverse event reports, in-
cluding data on report frequency, patient demographics (age and 
gender), and adverse event severity. The database comprises seven 
primary tables: the demographic and administrative data table 
(DEMO), drug information table (DRUG), adverse reaction table 
(REAC), patient outcome table (OUTC), report source table (RPSR), 
therapy start and end date table (THER), drug indication/diagnosis 
table (INDI), and deleted cases table (DELETED).

Data processing
During data processing, the study population was stratified into 

four age groups following PubMed classification standards: infants 
(0-2 years), preschool children (2-6 years), children (6-13 years), 
and adolescents (13-18 years) [15]. The study period encompassed 
52 quarters, spanning from Q1 2012 to Q4 2024. Records contain-
ing the generic name “Perampanel” or the brand name “Fycompa” 
were extracted and processed in accordance with FDA deduplica-
tion guidelines [16]. If duplicate CASEIDs were identified, the re-
cord with the most recent report date (FDA_DT) was retained. If 
CASEID and FDA_DT were identical, the record with the highest 
PRIMARYID was retained. Entries recorded in the DELETED table 
were removed from the dataset. Data extraction and processing 
were performed using MySQL 8.0.

Data standardization
The FAERS database is structured according to the International 

Council for Harmonisation (ICH) Medical Dictionary for Regulatory 
Activities (MedDRA) [17,18]. This study utilized MedDRA version 
27.1 to classify adverse drug events (ADEs) according to System 
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Organ Class (SOC) and Preferred Terms (PT). Standardization en-
sures uniformity in ADE classification, aligning with international 
regulatory guidelines and enhancing the precision of subsequent 
analyses.

Data analysis
Initially, the number of ADE reports associated with the tar-

get drug was extracted, and a disproportionality analysis (four-
fold table) was applied to identify potential adverse event signals 
(Table 1) [19]. Subsequently, the Reporting Odds Ratio (ROR) and 
the combined standard method (MHRA) were utilized to compute 
ROR, the Proportional Reporting Ratio (PRR), and the chi-square 
(X²) statistic [20-22]. To minimize false-positive signals, only val-

Table 1: Fourfold table of measures of disproportionality.

Drug Category Adverse event of 
interest

All other ad-
verse events Total

Drug of interest a b a+b
All other drugs in 

FAERS
c d c+d

Total a+c b+d N= 
a+b+c+d

Table 2: Formulas and thresholds of the ROR method and the MHRA method.

Method Formula Threshold value

ROR

ROR=ad/bc

SE（lnROR（=
a signal is detected, if a≥3,and the lower 

limit of the 95%(ROR)（1

MHRA

PRR=

a signal is detected, if a≥3, and PRR≥2, and 
X2≥4

ues surpassing predefined thresholds were classified as valid sig-
nals (Table 2). Higher numerical values denote stronger signals, 
indicating a potential association between the target drug and spe-
cific adverse events; however, causality cannot be inferred [23].

Results
Basic information on ADE reports

This study analyzed 394 adverse drug event (ADE) reports re-
lated to perampanel use in minors for signal detection. Regarding 
gender distribution, male patients constituted 50.25% of cases, 
female patients 44.42%, and 5.33% had unspecified gender. In 
terms of age distribution, ADE reports were most frequently ob-
served in the adolescent group (52.03%), followed by the child 
group (31.47%), while reports were relatively infrequent in the 
preschool children and infant groups. The majority of reports 
(91.88%) were submitted by healthcare professionals, indicating 

their central role in pharmacovigilance. Geographically, Japan (84 
cases) and the United States (73 cases) accounted for the highest 
number of reports.

In the analysis of severe outcomes, hospitalization was most 
frequently reported in adolescents (89 cases), followed by chil-
dren (55 cases). Major medical events (OT) were predominantly 
observed in adolescents (71 cases) and children (55 cases). Life-
threatening events (LT) were primarily reported in adolescents (23 
cases), with fewer occurrences in children (4 cases). Additionally, 
fatal cases (DE) were more prevalent in adolescents (12 cases) than 
in children (4 cases). The detailed distribution is illustrated in Fig-
ure 1.
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Figure 1: Basic Characteristics of Perampanel Use in Minors.

Distribution of system organ class (SOC) of ADEs across differ-
ent age groups

An analysis of ADEs by System Organ Class (SOC) across dif-
ferent age groups demonstrated notable variations among groups. 
Among infants, ADEs were most frequently associated with renal 
and urinary disorders (62.50%, primarily acute kidney injury), 
followed by gastrointestinal disorders (18.75%, including vomit-
ing and diarrhea) and congenital and genetic disorders (18.75%, 
primarily developmental delay).In preschool children, injury, 
poisoning, and procedural complications were the most common 
ADEs (41.30%, primarily accidental drug ingestion), followed by 
gastrointestinal disorders (36.96%, including vomiting and ab-
dominal pain). Infectious and parasitic diseases (15.22%, primar-

ily pneumonia) were also observed.Among children, ADEs were 
predominantly classified as nervous system disorders (42.86%, 
including status epilepticus and somnolence) and psychiatric dis-
orders (38.57%, including aggression, agitation, and abnormal 
behavior). Additionally, injury, poisoning, and procedural compli-
cations (7.86%) were documented.Among adolescents, psychiatric 
disorders (45.53%, including aggression, agitation, and abnormal 
behavior) were the most frequently reported ADEs, followed by 
nervous system disorders (29.57%, including altered conscious-
ness and seizures). Injury, poisoning, and procedural complications 
(8.56%), as well as infectious and parasitic diseases (4.28%), were 
also observed. The detailed SOC classification distribution is illus-
trated in Figure 2.

Figure 2: SOC Distribution by Age Group.
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ADE signal detection results
A systematic analysis of 394 ADE reports associated with per-

ampanel identified 49 Preferred Terms (PTs), as summarized in 
Table 3. The most frequently reported adverse events were aggres-
sion (68 cases), somnolence (36 cases), and seizures (33 cases). 
Calculation of the Reporting Odds Ratio (ROR) indicated that the 
three adverse events with the highest ROR values were elevated 

Perampanel ADE Case Counts and Reporting Odds Ratios in Children by Age Group

Rank
Infants Preschool Children Children Adolescents

PT Cases ROR Value 
(95%Cl) Cases ROR Value 

(95%Cl) Cases ROR Value (95%Cl) Cases ROR Value (95%Cl)

1 Ventricular septal 
defect*

3 11.77(3.46,40.01)

2 Dysphagia 3 6.33(2.01,19.95) 3 4.82(1.54,15.11)
3 Asthenia 3 3.9(1.24,12.29) 6 3.85(1.71,8.68)
4 Drug interaction 7 4.25(2.00,9.03)
5 Fatigue 3 6.37(1.97,20.61)
6 Gait disturbance 3 5.7(1.81,17.95) 3 3.92(1.25,12.29)
7 Infection* 3 3.55(1.13,11.13)
8 Pneumonia* 7 9.92(4.41,22.28) 5 3.27(1.34,7.94)
9 Pneumonia aspira-

tion*
3 16.71(5.31,52.61)

10 Accidental expo-
sure to product by 

child

8 5.12(2.38,11.03)

11 Accidental over-
dose

7 9.5(4.23,21.35)

12 Drug administered 
to patient of inap-

propriate age

5 5.41(2.21,13.26)

13 Fall 11 14.1(7.66,25.96)
14 Foetal exposure 

during pregnancy
10 4.68(1.99,11.03)

15 Intentional over-
dose

11 2.18(1.19,4.00)

16 Product adminis-
tered to patient of 
inappropriate age

6 13.65(5.99,31.13)

17 Product use issue 4 3.2(1.14,8.96)
18 Anticonvulsant 

drug level in-
creased*

5 280.3(105.89,741.98)

anticonvulsant drug levels (ROR 280.3, 95% CI: 105.89-741.98), 
status epilepticus (ROR 99.95, 95% CI: 35.64-280.34), and aggres-
sion (ROR 46.88, 95% CI: 33.73-65.15).Notably, of the 49 identified 
PTs, 20 (40.82%) were newly detected ADRs that were not previ-
ously listed in the drug’s prescribing information. These newly 
identified ADRs are indicated with an asterisk (*) in Table 3.
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19 Altered state of 
consciousness*

10 25.84(13.61,49.06)

20 Ataxia 5 28.43(11.14,72.57) 5 28.2(11.42,69.61)
21 Coma* 3 21.85(6.72,71.01)
22 Disturbance in at-

tention*
3 4.6(1.47,14.41)

23 Dizziness 5 4.24(1.73,10.39) 9 2.73(1.4,5.33)
24 Dysarthria* 3 6.31(2.01,19.78)
25 Epilepsy 5 8.3(3.38,20.36) 5 7.59(3.12,18.49)
26 Loss of conscious-

ness
3 14.43(4.45,46.80)

27 Petit mal epilepsy 3 15.07(4.76,47.69)
28 Psychomotor hy-

peractivity*
3 9.05(2.88,28.40)

29 Seizure 14 5.78(3.31,10.10) 19 6.73(4.20,10.81)
30 Seizure cluster 4 99.95(35.64,280.34)
31 Somnolence 3 11.55(3.40,39.25) 6 8.94(3.77,21.18) 18 13.99(8.47,23.10) 9 3.11(1.59,6.06)
32 Status epilepticus 6 22.09(9.67,50.48) 10 29.44(15.49,55.94)
33 Tremor 5 3.39(1.39,8.23)
34 Abnormal behav-

iour*
4 2.82(1.04,7.64)

35 Aggression 21 14.7(9.18,23.55) 47 46.88(33.73,65.15)
36 Agitation* 4 4.14(1.53,11.23) 13 9.98(5.68,17.53)
37 Anger 3 3.58(1.14,11.28) 6 10.44(4.62,23.59)
38 Depressed mood 3 3.95(1.26,12.37)
39 Hallucination* 4 5.91(2.18,16.03)
40 Homicidal ideation 3 50.18(15.63,161.07)
41 Irritability 6 7.12(3.13,16.21) 7 9.34(4.38,19.89)
42 Psychotic disorder* 3 14.79(4.68,46.81) 10 21.51(11.34,40.81)
43 Restlessness* 4 11.07(4.10,29.9)
44 Suicidal ideation 6 7.68(3.37,17.47) 13 6.72(3.82,11.79)
45 Suicide attempt 14 4.26(2.47,7.33)
46 Urinary retention* 4 11.65(4.31,31.47)
47 Acute respiratory 

failure*
3 18.66(5.92,58.81)

48 Respiratory failure* 3 5.14(1.63,16.19)
49 Drug reaction with 

eosinophilia and 
systemic symp-

toms*

3 5.91(1.87,18.62)

Table 3: ADE PT Distribution In Minors Using Perampanel.
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Discussion
Analysis of ADE reporting characteristics in minors using per-
ampanel

This study systematically analyzed 394 adverse drug event 
(ADE) reports associated with perampanel use in minors utiliz-
ing the FAERS database [12]. In terms of gender distribution, male 
(50.25%) and female (44.42%) patients were reported in similar 
proportions, with no significant differences observed. This finding 
suggests that gender may not be a key determinant of perampanel-
associated adverse events; however, further studies are required 
for validation. With respect to age distribution, the adolescent 
group (13-18 years) had the highest number of reports (52.03%), 
followed by the child group (6-13 years, 31.47%), whereas reports 
from preschool children and infants were comparatively rare. This 
trend may be attributed to the current clinical indications of per-
ampanel, which primarily recommend its use in children aged four 
years and older [10]. Moreover, the higher prevalence of epilepsy 
in adolescents, frequent medication use, complex treatment regi-
mens, and age-dependent metabolic and adherence factors may 
contribute to the increased ADE reports in this group. Geographi-
cally, the highest number of ADE reports originated from Japan (84 
cases) and the United States (73 cases). This may be attributed to 
perampanel’s initial approval and widespread use in these coun-
tries [6]. Furthermore, both nations have well-established phar-
macovigilance systems, and higher awareness among healthcare 
professionals and the public likely contributes to increased report-
ing of drug safety events. Analysis of reporting sources revealed 
that most reports (91.88%) were submitted by healthcare profes-
sionals, emphasizing their pivotal role in pharmacovigilance. Fu-
ture research should promote greater involvement of patients and 
their families in ADE reporting to improve data completeness.

Regarding severe adverse events, the adolescent group had 
significantly higher rates of hospitalization, major medical events 
(OT), life-threatening events (LT), and fatal cases (DE) compared 
to other age groups [9]. This may be due to the incomplete matura-
tion of the nervous system, differences in drug metabolism, and 
the complexity of treatment regimens in this age group. Therefore, 
enhanced drug safety monitoring is essential in clinical practice 
for adolescent patients. Comprehensive assessment of medication 
risks, rational treatment planning, and cautious dose adjustments 
should be prioritized. A particularly alarming concern is the occur-
rence of fatal cases. This study identified 16 fatal cases, of which 12 

occurred in the adolescent group and 4 in the child group. This find-
ing indicates a potential risk of fatal outcomes related to perampan-
el use in minors. These fatal events may result from multiple fac-
tors, including drug overdose, central nervous system depression, 
severe complications, or drug interactions. However, the FAERS 
database has inherent limitations, including the lack of compre-
hensive patient clinical background, medical history, and detailed 
medication records, making it difficult to establish a direct causal 
relationship between perampanel and fatal events. Future studies 
should perform an in-depth analysis of clinical data on fatal cases 
to identify potential risk factors and develop strategies to mitigate 
severe adverse reactions in minors using perampanel.

Analysis of common adverse drug events (ADEs)
This study utilized the FAERS database to analyze common ad-

verse drug events (ADEs) associated with perampanel use in minors 
and identified significant age-related differences based on System 
Organ Class (SOC) and Preferred Terms (PTs) [17]. Among infants, 
ADEs were predominantly associated with renal and urinary dis-
orders (62.50%), primarily manifesting as acute kidney injury. 
Additionally, this age group exhibited gastrointestinal disorders 
(18.75%, including vomiting and diarrhea) and congenital or ge-
netic disorders (18.75%, such as developmental delay). Due to the 
incomplete renal development during infancy, which reduces drug 
metabolism and excretion capacity, the risk of drug accumulation 
and kidney injury is elevated. Therefore, renal function monitoring 
and individualized dose adjustments are essential for this popula-
tion. Among preschool children, ADEs were primarily classified as 
injury, poisoning, and procedural complications (41.30%, mainly 
accidental drug ingestion), followed by gastrointestinal disorders 
(36.96%, including vomiting and abdominal pain). Additionally, 
infectious and parasitic diseases (15.22%, primarily pneumonia) 
were reported, highlighting potential risks related to drug toler-
ance and household medication management in preschool children. 
In clinical practice, strengthening medication safety education for 
parents and caregivers is crucial to preventing accidental ingestion 
or overdose and monitoring for secondary infections. In children 
and adolescents, ADEs were most commonly associated with ner-
vous system disorders (42.86% and 29.57%, respectively) and psy-
chiatric disorders (38.57% and 45.53%, respectively) [24]. These 
ADEs primarily manifested as status epilepticus, somnolence, ag-
gression, and agitation, potentially resulting from neurotransmitter 

Citation: Chengliang Wang., et al. “Safety Evaluation of Perampanel in the Pediatric Population: FAERS Database Analysis and Signal Mining". Acta 
Scientific Pharmaceutical Sciences 9.7 (2025): 40-50.



Safety Evaluation of Perampanel in the Pediatric Population: FAERS Database Analysis and Signal Mining

47

alterations due to perampanel’s non-competitive antagonism of 
AMPA glutamate receptors. As these age groups are in crucial stag-
es of neurodevelopment and psychological maturation, they may 
demonstrate increased sensitivity to the drug’s effects. Therefore, 
regular evaluations and vigilant monitoring of neurological and 
psychiatric changes are recommended to facilitate early identifi-
cation and management of ADEs. Furthermore, therapeutic drug 
monitoring (TDM) is recommended to optimize the safety and ef-
ficacy of perampanel therapy.

Clinical significance of newly identified adverse drug reac-
tions (ADRs)

This study conducted an in-depth analysis of the FAERS data-
base and identified several previously unreported adverse drug 
reactions (ADRs) associated with perampanel use in minors [19]. 
These newly identified ADRs have significant clinical implications 
and warrant careful consideration by clinicians and pharmacists. 
Further research is needed to confirm these findings. Among in-
fants, ventricular septal defect was identified as a newly detected 
ADR, highlighting the need for close monitoring of cardiac struc-
ture and function when prescribing perampanel to this age group. 
Infants with a predisposition to congenital heart abnormalities 
should undergo regular echocardiographic assessments for early 
detection and timely intervention. Among preschool children, 
newly identified ADRs included coma and pneumonia. Coma may 
result from the central nervous system depressant effects of per-
ampanel, necessitating rigorous monitoring of patients’ conscious-
ness levels. Pneumonia could arise from immune suppression or 
accidental aspiration during treatment, underscoring the impor-
tance of infection risk assessment and management in this popu-
lation. Among children, newly identified ADRs included abnormal 
behavior, psychotic disorders, and respiratory failure, all of which 
are severe. Abnormal behavior and psychotic disorders may be as-
sociated with perampanel-induced neurotransmission disruption, 
necessitating close psychiatric monitoring and early intervention. 
Due to the severity of respiratory failure, further research is need-
ed to elucidate its underlying mechanisms and risk factors and 
to develop effective clinical prevention strategies. Among adoles-
cents, the highest number of newly identified ADRs was observed, 
including acute respiratory failure, altered consciousness, elevated 
anticonvulsant drug levels, psychomotor hyperactivity, and uri-

nary retention [23]. These ADRs may suggest substantial central 
nervous system and respiratory depression, requiring vigilant clini-
cal monitoring and timely intervention.

Clinical risk management and safety monitoring recommenda-
tions

This study identified distinct safety risks related to peram-
panel use in minors, emphasizing the necessity of individualized 
risk management and targeted safety monitoring strategies in 
clinical practice. Among infants, close monitoring of renal function 
markers (e.g., serum creatinine, blood urea nitrogen) and cardiac 
structure (via echocardiography) is recommended to enable early 
detection and prevention of acute kidney injury and potential car-
diac abnormalities. Infants with a high risk of congenital heart de-
fects should undergo more frequent monitoring. Among preschool 
children, accidental drug ingestion and dosing errors represent 
major concerns. Caregiver education on medication safety should 
be strengthened, alongside vigilant monitoring of consciousness, 
respiratory function, and infection risk to prevent aspiration or 
secondary infections. Among children and adolescents, routine 
neurological and psychiatric evaluations should be conducted to 
monitor seizures, somnolence, aggression, and altered conscious-
ness. Therapeutic drug monitoring (TDM) is also recommended to 
prevent drug accumulation and mitigate associated severe adverse 
reactions. Given the newly identified severe ADRs—such as acute 
respiratory failure, altered consciousness, elevated anticonvulsant 
drug levels, and urinary retention—particular attention should be 
directed toward monitoring respiratory, neurological, and urinary 
functions. Healthcare professionals and pharmacists should active-
ly report newly identified ADRs, while regulatory authorities must 
promptly update drug safety information and refine clinical guide-
lines to optimize the safe use of perampanel in minors.

Study Limitations and Future Research Directions
This study employed the FAERS database for a retrospective 

analysis, which is subject to inherent limitations, including under-
reporting, duplicate entries, incomplete clinical information, and 
difficulties in establishing causal relationships. Consequently, these 
findings should be regarded as preliminary evidence of potential 
drug safety risks rather than definitive conclusions. To enhance 
the accuracy of perampanel safety assessments in minors, future 
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studies should consider conducting prospective or large-scale 
cohort studies to systematically validate adverse event incidence 
and associated risk factors. Additionally, comparative safety stud-
ies evaluating perampanel and other novel antiepileptic drugs in 
minors are necessary to delineate differences in adverse event 
profiles and generate robust evidence for clinical decision-making. 
Furthermore, future research should prioritize elucidating the 
pharmacological mechanisms underlying perampanel-associated 
adverse reactions, particularly considering the unique physiologi-
cal characteristics of minors. Comprehensive investigations into 
the pharmacokinetics and pharmacodynamics of perampanel in 
minors will contribute to optimizing treatment strategies and im-
proving the effectiveness of drug safety monitoring.

Conclusion
This study represents the first systematic evaluation of the ad-

verse reaction profile of perampanel in minors using the FAERS 
database, incorporating a comprehensive signal detection analysis. 
The findings indicate that the most frequently reported adverse 
reactions in minors predominantly affect the nervous system and 
psychiatric domains, with aggression, seizures, and behavioral ab-
normalities being the most prevalent. These results underscore 
the importance of clinicians closely monitoring neurological and 
psychiatric changes in affected patients. Furthermore, this study 
identified several newly recognized adverse reactions that were 
not previously documented in the drug’s prescribing informa-
tion, including acute kidney injury, respiratory failure, psychotic 
disorders, and urinary retention. These findings suggest that the 
current prescribing information lacks comprehensive safety data 
for minors and warrants revision to reflect these newly identified 
risks. In clinical practice, personalized safety monitoring and risk 
management strategies should be implemented according to the 
physiological characteristics and pharmacokinetic profiles of dif-
ferent pediatric age groups. Early detection and management of 
potential adverse reactions are critical for ensuring both treatment 
safety and efficacy. Future research should prioritize prospective 
studies and large-scale cohort analyses to validate the adverse re-
action signals identified in this study. Further investigation into 
the pharmacological mechanisms underlying these adverse reac-
tions, alongside comparative safety analyses between perampanel 
and other antiepileptic drugs, is essential for optimizing clinical 
decision-making and ensuring the long-term safety and efficacy of 
perampanel in minors.
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