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ABSTRACT 
Objectives: Epilepsy is a long-term cerebral disorder that accompanies a lifelong predisposition to epileptic 
seizures, resulting in neurobiological, cognitive, psychological, and social problems. Clobazam is considered 
a relatively safe and effective anticonvulsant, frequently prescribed for the management of pediatric epilepsy.  
This study was designed to rigorously evaluate the safety profile of clobazam in pediatric epilepsy, with a par-
ticular focus on the incidence and nature of treatment-emergent side effects. 
Methods: Patients aged 2 to 17 years, who received clobazam as an adjunct to valproic acid, levetiracetam, or 
carbamazepine therapy, who were referred to Diyarbakır Children's Hospital between December 2021 and 
March 2023 were included. We evaluated the safety profile of clobazam in pediatric epilepsy, with a particular 
focus on the incidence and nature of treatment-emergent side effects. 
Results: The study included 100 patients using clobazam as an add-on anti-seizure medication. The mean age 
was 11.0±4.0 years, with males comprising 48% of the cohort. The average duration of clobazam use was 
16.3±7.2 months. Side effects were reported in 30 patients (30%), with the most common being insomnia 
(10%), agitation (9%), and somnolence (6%). Allergic reactions were the least frequent. No patients experienced 
enuresis, ataxia, hypertension, hypotension, or constipation in our study. Clobazam was discontinued by 12% 
of the patients due to side effects. 
Conclusions: Clobazam is regarded as safe in pediatric epilepsy patients, with minimal concerns regarding 
drug interactions and adverse reactions. Although it may cause some side effects, initiating low-dose treatment 
and gradually increasing the dosage can enhance treatment success. 
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 E pilepsy is one of the most common neurolog-

ical disorders that affect the world population. 
Clobazam is a widely used benzodiazepine in-

dicated as adjunctive therapy for pediatric epilepsy 
with proven efficacies in reducing seizure frequency 
in a range of epilepsy syndromes including Lennox-

Gastaut syndrome, focal epilepsy [1-3], and general-
ized epilepsies. However, as with other anti-seizure 
drugs (ASDs), clobazam use is associated with a range 
of side effects. Clobazam undergoes extensive hepatic 
metabolism via both cytochrome P450 (CYP) and 
non-CYP pathways. Its major metabolite, N-
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desmethyl clobazam (nor clobazam), has similar ac-
tivity as clobazam at Gamma-Aminobutyric Acid 
(GABAA) receptors and acts as an active antiseizure 
drug [3, 4].  
      During prolonged use after 1-month being on 
clobazam, concentrations of norclobazam, the active 
metabolite of clobazam, are 8-20-fold greater than 
clobazam levels, with little clobazam remaining, and 
fully responsible for seizure control during chronic 
treatment [5-7]. Common side effects of clobazam in 
children include somnolence, fatigue, and dizziness. 
These effects are probably associated with its mecha-
nism of action, which increases GABAergic inhibition 
in the central nervous system, leading to sedation. 
Some children have also shown behavioral changes 
including irritability, aggression, and hyperactivity [1, 
6]. Clobazam can occasionally lead to serious adverse 
events, including severe dermatological reactions and 
respiratory depression, especially in children with 
chronic respiratory diseases, or taking other central 
nervous system (CNS) depressants at the same time. 
Between 1994 and 2004, only five cases of severe out-
comes such as hepatic failure, drug-induced status 
epilepticus, or death have been reported in association 
with clobazam use [7-10], reflecting the rarity of such 
adverse events.  
      Chronic use gives rise to physical dependence, 
withdrawal, and tolerance, requiring dose tapering on 
cessation. Another rare but important side effect is the 
paradoxical reaction, which leads to increased seizure 
activity, agitation, or worsened behavior problems. 
Clobazam is commonly used in combination with 
other ASDs, which can potentiate its side effects by 
both pharmacodynamic and pharmacokinetic interac-
tions. For example, co-administration with valproate 
or lamotrigine may enhance sedation, whereas it is 
metabolized through CYP3A4, as are many other 
drugs that could influence drug levels and side effect 
profiles if they are either inducers or inhibitors. Up-
coming studies will prove its efficacy in use by clini-
cians early as an adjuvant therapy in the treatment of 
refractory epilepsy and may even be considered as 
monotherapy in a broad spectrum of epilepsy syn-
dromes [4-7]. The purpose of this study is to investi-
gate clobazam-related adverse effects in children with 
epilepsy and the parameters that may play a role in ini-
tiating these effects.  
      While clobazam is an effective anticonvulsant for 

managing epilepsy, it is frequently prescribed along-
side other ASDs to enhance therapeutic outcomes. 
However, the combination of clobazam with these 
medications can lead to a broader spectrum of side ef-
fects, some of which may be exacerbated or com-
pounded. Valproate, for example, is known for its side 
effects, including weight gain, tremors, gastrointesti-
nal discomfort, sedation, hepatotoxicity, and thrombo-
cytopenia. Levetiracetam, though widely favored for 
its pharmacokinetic profile, can cause behavioral 
changes such as irritability, aggression, anxiety, and 
depression. Similarly, carbamazepine may result in 
dizziness, drowsiness, ataxia, hyponatremia, and, in 
rare cases, severe dermatological reactions like 
Stevens-Johnson syndrome. Many of these side effects 
overlap with those observed in clobazam, particularly 
sedation, dizziness, ataxia, behavioral disturbances, 
and gastrointestinal complaints [11]. Understanding 
these cumulative side effects is crucial in optimizing 
patient care, especially in pediatric populations where 
the management of side effects is essential for long-
term treatment adherence and quality of life.  
 
 
METHODS 
 
The medical files of patients aged 2 to 17 years who 
were admitted to Diyarbakır Children's Hospital be-
tween December 2021 and March 2023 were evalu-
ated retrospectively. Patients were identified by the 
following ICD-10 codes: G40. 0 (Epilepsy), G40. 1 
(Epilepsy), G41. 2 (Complex Partial Epilepsy), G41. 
8 (Other Epilepsy), and G41. 9 (Unspecified 
Epilepsy). Inclusion criteria were: Patients with one 
of these diagnoses were required to meet the medical 
criteria of having been prescribed clobazam an add-
on ASDs [in addition to valproic acid (VPA), levetirac-
etam (LEV), and carbamazepine (CMZP) with a 
reliable seizure record]. The demographic and clinical 
information obtained included age, gender, weight, 
blood pressure, seizure type, etiology, and anti-seizure 
medication duration. Hematological and biochemical 
parameters were determined at the initiation of 
clobazam treatment and after one year or at cessation 
due to side effects (which is the routine protocol of 
starting any ASDs in our clinics). Magnetic Resonance 
Imaging (MRI) and electroencephalogram (EEG) 
evaluations were conducted on all participants as part 
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of the standard diagnostic workup to assess brain 
structure and electrical activity, ensuring comprehen-
sive clinical assessment. Only those with normal he-
mogram and biochemical test results at the start of 
clobazam therapy were included. Exclusion criteria 
encompassed any modification in the anti-seizure 
medication regimen within the past year, the concomi-
tant use of more than one additional drug alongside 
clobazam, the absence of side effects related to the pri-
mary medication, and the presence of systemic or psy-
chiatric disorders. At the end of the selection, patients 
were divided into two groups based on their response 
to clobazam. Group 1 (No Side Effects): Patients who 
tolerated clobazam well and continued treatment with-
out developing significant side effects. Group 2 (With 
Side Effects): Patients who developed side effects that 
led to dose adjustment or discontinuation of clobazam 
therapy. Based on medical records, clobazam dosing 
was documented as the medium dose (0.5 mg/kg/day) 
and high dose (1 mg/kg/day or 2×20 mg/day). The 
classification of epilepsy type and etiology was based 
on the guidelines of the International League Against 
Epilepsy (ILAE). The study was approved by the Uni-
versity of Health Sciences Gazi Yaşargil Training and 
Research Hospital Ethics Committee (Approval Date: 
17.05.2023 & Approval No: 417). 
 
Statistical Analysis  
      All analyses were performed with the IBM SPSS 
Statistics version 20.0 software package. Categorical 
variables were expressed as numbers and percentages, 
whereas continuous variables were summarized as 
means and standard deviations, with medians and in-
terquartile ranges (IQRs) when appropriate. To com-
pare categorical variables between adverse event 
groups, either the Pearson chi-square test or Fisher's 
exact test was used, depending on whether the ex-
pected value problem arose. The normality of distri-
bution for continuous variables was confirmed using 
the Shapiro-Wilk test. The Student's t-test or Mann-
Whitney U test was used to compare continuous vari-
ables between adverse event groups, depending on 
whether or not statistical hypotheses were met. To 
compare baseline and 1-year follow-up measurements, 
either the paired-sample t-test or the Wilcoxon signed-
rank test was used, depending on whether or not the 
statistical hypotheses were met. The statistical signif-
icance level for all tests was set at 0.05. 

RESULTS 
 
A total of 100 pediatric patients receiving clobazam as 
an add-on anti-seizure medication were included in the 
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study. The mean age of the patients was 11.0±4.0 
years. The cohort was almost evenly distributed by 
gender, with 48 males (48%) and 52 females 
(52%).The average duration of clobazam use was 
16.3±7.2 months, with a median of 16 months. Re-
garding dosing, 67 patients (67%) were on a low-to-
medium dose, while 33 patients (33%) were receiving 
a high dose. As for the first-line anti-seizure drugs 
used in combination with clobazam, 50 patients (50%) 
were on carbamazepine (CMZP), 25 (25%) on leve-
tiracetam (LEV), and 25 (25%) on valproic acid 
(VPA). Sixty-two patients (62%) presented with focal 
seizures, while 38 (38%) had generalized seizures. 
Birth history was normal in 94% of the patients, with 
perinatal events reported in 6%. MRI findings were 

normal in 84% of the cohort, while 16% had abnormal 
findings or structural lesions (Table 1). At the 1-year 
follow-up, WBC counts significantly increased, while 
neutrophil, lymphocyte, and monocyte percentages 
showed a notable decrease. Other hematological and 
biochemical parameters, including RBC, hemoglobin, 
liver enzymes, and thyroid markers, remained stable 
over time (Table 2). Side effects associated with 
clobazam were observed in 30% of the pediatric 
epilepsy patients, with the most common being insom-
nia (10%), agitation (9%), and somnolence (6%). Less 
frequent side effects included allergic reactions (1%), 
visual disturbances (2%), and increased frequency of 
illness or pyrexia (2%). Insomnia and somnolence 
were most frequently reported in patients on CMZP, 
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while agitation was predominantly observed in those 
receiving VPA, accounting for 66% of cases. Notably, 
12% of the cohort discontinued clobazam due to side 
effects, with insomnia and agitation being the primary 

reasons for cessation (Table 3). A comparison between 
Group 1 (patients without clobazam-related side ef-
fects) and Group 2 (patients experiencing side effects) 
revealed that those in Group 2 had significantly higher 
mean body weight (P<0.001). No significant differ-
ences were observed between the groups regarding 
age, gender, clobazam dose, seizure semiology, 
epilepsy type, birth history, or MRI findings (Table 4). 
A comparison of hematological and biochemical pa-
rameters at baseline and after 1-year follow-up in re-
lation to side effects of clobazam revealed no 
significant differences in most blood parameters, in-
cluding WBC, neutrophils, RBC, and ferritin between 
the groups. However, an increase in ALT was observed 
(P<0.001) (Table 5). 
 
 
DISCUSSION 
 
Clobazam, a benzodiazepine frequently prescribed for 
epilepsy and anxiety disorders, can lead to several side 
effects, particularly those related to its sedative prop-
erties. As a central nervous system (CNS) depressant, 
clobazam enhances the effects of GABA, a neuro-
transmitter that inhibits neural activity. This action re-
sults in sedative and hypnotic effects, commonly 
leading to somnolence (excessive sleepiness), which 
may manifest as daytime drowsiness, lethargy, and a 
decline in alertness. These effects can impair daily 
functioning and cognitive performance, especially 
during the initiation of therapy or when adjusting the 
dose.   In the long term, tolerance to the sedative ef-
fects of clobazam may develop, meaning that the 
calming effect decreases over time. This can lead to 
an escalation in dosage and an increased risk of de-
pendence. Conversely, some individuals may experi-
ence insomnia as a paradoxical side effect, particularly 
after they have developed tolerance to the drug’s seda-
tive properties. Moreover, rebound insomnia charac-
terized by difficulty falling asleep, frequent 
awakenings, and reduced sleep quality can occur when 
clobazam is suddenly discontinued or its dose is rap-
idly reduced. This is due to the neuroadaptive changes 
that occur in the brain with chronic use, where the ces-
sation of the drug creates a temporary imbalance in 
neurotransmitter activity [7].  
      In a study by Uzunhan et al. [12], side effects of 
clobazam were observed in 18 patients (45%). Among 
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them, only six (33%) discontinued the drug due to ad-
verse effects. The most commonly reported side effect 
was hyperactivity, followed by sedation. The remain-
ing 22 patients (55%) experienced no side effects. 
Reasons for discontinuation included sedation, refusal 
to take the drug due to its taste, irritability, hypersali-
vation (in two patients), and malaise in one patient 
[12]. In our study, 30% of the patients  had side ef-
fects, 10% insomnia, 6 % Somnolence, and 9% agita-
tion. Twelve percent of patients discontinued 
clobazam due to side effects. (These adverse effects 

were dose-dependent, and approximately 18% of pa-
tients experienced them in mild to moderate severity, 
while 12% experienced them in heavy severity that the 
family and doctors had to stop clobazam). Initiating 
high doses led to expressing more frequent or heavier 
side effects. No cases of clobazam-induced ataxia, 
pyrexia, hypertension, worsening of seizures, and noc-
turnal, enuresis in our pediatric epilepsy study have 
been seen. Our results were in line with the findings 
of the study by Uzunhan et al. [12].  
      Although clobazam has a safe profile, it can in-
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duce side effects affecting visual functions but is less 
frequently reported than other side effects such as se-
dation. Some patients may also experience visual dis-
turbances. These side effects include blurred vision, 
decreased vision, light sensitivity (photophobia), and 
eye fatigue. One study reported a four-year-old boy 
with symptomatic generalized epilepsy who had also 
been treated with clobazam at a dosage of 0.75 
mg/kg/day, developed eye-rolling with episodes of 
ataxia and back arching, but these were of non-epilep-
tic origin [13-15]. Our two patients experienced 
blurred vision/accommodation disorders which were 
reversible while using clobazam, this may be second-
ary to the muscle relaxant properties of clobazam as a 
benzodiazepine. Like other drugs in this class, 
clobazam increases the effect of GABA, the brain's 
main inhibitory neurotransmitter. This results in seda-
tion, anxiolysis, anticonvulsant effects , and relax-
ation of muscle. None of our patients experienced 
eye-rolling as a side effect.  
      Hematologic adverse effects may occur in patients 
using clobazam. While infrequent, these adverse im-
pacts could entail changes in blood cell counts, as well 
as potential modifications in  hematological parame-
ters. Joshi et al. [16] witnessed an increase in WBC 
and hemoglobin and a decrease in all other blood 
count parameters but they were not statistically signif-
icant, which needs more extensive evaluation and fur-
ther monitoring guidelines. Our study observed an 
increase in WBC, monocyte, and eosinophile, and a 
decrease in neutrophile, and lymphocyte, but despite 
both changes being statistically significant, both val-
ues were in the normal range. Basophile, RBC, Hg, 
and PLT values did not change. Pyrexia and an in-
creased frequency of illness were observed in only 2% 
of the patients. While these changes in neutrophil and 
lymphocyte counts may suggest a potential association 
with a higher incidence of illness, further investigation 
through larger studies is required to confirm this rela-
tionship. Patients who reported side effects have 
higher values of ALT at the end of 1-year follow-up 
control, this can raise the suspicion of abnormal me-
tabolism of clobazam through cytochrome CYP450 
which can be due to genetic factors.  
      Skin change can be seen in most anti-seizure 
drugs. Drug-induced hypersensitivity syndrome 
(DiHS)/drug reaction with eosinophilia and systemic 

symptoms (DRESS) is reported while using clobazam. 
It is estimated that more than 750,000 prescriptions of 
clobazam were filled in 2022 in the United States. Ex-
ploring cases of DiHS/DRESS related to clobazam in 
the Food and Drug Administration Adverse Event Re-
porting System (FAERS) database and current litera-
ture yielded 10 cases associated with clobazam [17, 
18]. In addition, four cases of pedal, pitting nonpainful 
edema, with one of the patients developing anasarca 
were reported due to clobazam use. Edema was com-
pletely regressed 6 weeks after stopping clobazam in 
all four patients. Another case of edema in the lower 
extremities was reported by İncecik et al. [19]. In our 
study, allergy was seen in 1% of the patients which 
was reversible, we think that DiHS/DRESS due to 
clobazam is under-reported.  
      Clobazam is also an ASD that is relatively safe and 
mainly has sedative and anxiolytic effects [15]. How-
ever, paradoxical reactions have been reported includ-
ing agitation, aggression, irritability, and hyperactivity. 
These effects are more frequent in children, older pa-
tients, or people with previous psychiatric disorders. 
Mechanisms are unclear but may involve GABAergic 
dysregulation, genetic factors, or dose-dependent ex-
citatory effects. Agitation can also occur as a result of 
tolerance, withdrawal, or drug interactions [20-22]. 
Management consists of dose adjustment, slow titra-
tion, and alternative therapies. Uzunhan TA et al. [12] 
reported that four patients (10%) had their clobazam 
dosage reduced due to hyperactivity and behavioral 
disorders, and irritability was seen as a cause for 
clobazam cessation in that study. In our study, 6% of 
the patients experienced agitation. Further research is 
needed to understand individual susceptibility and op-
timize treatment strategies to mitigate these adverse ef-
fects. In our study, it was found that MRI, EEG 
findings, age gender, final given dose of clobazam, as-
sociated drug (CMZP, VPA, LEV), semiology, birth 
history, type of epilepsy, didn't play a role in creating 
side effects. Weight had a role in initiating side effects, 
which might be due to starting a high dose of clobazam 
from the first day can lead to having more side effects 
than starting a low dose and titering it slowly till reach-
ing a high dose over some time. 
 
Limitations 
      Our study is retrospective. Agitation, insomnia, 
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and somnolence disturbance were based on family and 
patient reports and could not be assessed by a valid 
and reliable scale. 
 
 
CONCLUSION 
 
In conclusion, while clobazam is generally effective 
and well-tolerated in pediatric epilepsy, common side 
effects such as agitation, insomnia, and somnolence 
may still occur. To mitigate the risk of adverse effects 
and optimize therapeutic outcomes, it is advisable to 
initiate clobazam therapy at a lower dose, followed by 
a gradual dose titration. This cautious approach should 
be adopted as standard practice when incorporating 
clobazam into pediatric epilepsy management.  
      The side effect was seen in people with higher 
weight. Clobazam was also used for a shorter period 
in those who had side effects (naturally due to the side 
effects). 
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