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Objectives: This randomized clinical trial aimed to evaluate the efficacy and safety of
levetiracetam (LEV) versus clobazam (CLB) in preventing recurrent FS in children aged 6-60
months.

Methods: This randomized, singleblind clinical trial was conducted among 69 children diagnosed
with FS who were referred for treatment in 2024. Patients were randomly assigned to receive LEV
or CLB and were followed for 9 months to assess recurrence of FS and drug-related side effects.

Results: The average age of the children was 23.77+13.31 months. No significant differences
were found among groups in age, sex, family history of FS, or epilepsy (P>0.05). FS recurred in
5.9% of the CLB group and 5.7% of the LEV group (P>0.05). Mean number of recurrences per
child was 0.54+0.12 in the CLB group and 0.37£0.09 in the LEV group, representing the average
number of seizure episodes across the cohort (P>0.05). Adverse reactions occurred in 58.8% in
the CLB group and 60% in the LEV group, primarily drowsiness, with no significant difference
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Levetiracetam (LEV), Conclusions: Oral LEV and CLB demonstrate comparable effectiveness in reducing FS recurrence
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seizures (FS), Children : individualized based on patient factors.
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Introduction

eizures are among the most common neuro-

logical emergencies in children, and febrile

seizures (FS) are the most frequent seizure

type in this population [1]. FS are defined as

seizures occurring in the presence of a fever of

at least 38 °C, and absence of central nervous
system infection, and they typically affect children be-
tween 6 months and 6 years of age [2]. The male to fe-
male ratio is about 1.6:1 and most cases occur between
12 and 18 months [1, 3].

In 2010, the International League Against Epilepsy
suggested that FS could be grouped based on the age
of onset, either in infancy or later in childhood. FS are
typically classified as simple or complex. Simple FS are
isolated, generalized seizures lasting less than 15 min-
utes [4]. On the other hand, complex FS are focal, pro-
longed (>15 minutes), or recurrent within 24 hours, and
may be associated with transient neurological deficits
[5]. About 20-35% of FS are considered complex, and
and this proportion may reach up to 45% in children <12
months [6, 7]. Another variant, known as biphasic FS, is
reported to recur 20 hours after the initial seizure [8].

FS recur in approximately 25-50% of affected children.
The primary factors for recurrence include seizures on-
set before one year of age, a positive family history of FS,
low-grade fever at seizure onset, and a short duration
of fever before the seizure [9]. For parents and caregiv-
ers, watching a seizure can be extremely distressing and
can greatly impact their quality of life [6]. In many cas-
es, parents perceive FS as a life-threatening event [2].
Even though FS are quite alarming, they are self-limiting
with a benign course. Nevertheless, such events often
prompt pediatric consultations, and the treatment ap-
proaches vary by clinical context [1, 10].

Multiple pharmacologic strategies have been evalu-
ated to prevent FS recurrence [11]. Antipyretic medi-
cations such as acetaminophen and ibuprofen, may
relieve feverrelated discomfort but do not prevent FS
recurrence [12]. Intermittent oral benzodiazepines,
such as clobazam (CLB), are sometimes used to prevent
FS episodes in children at high risk. CLB may be admin-
istered orally, rectally, or sublingually [13]. Although ef-
fective, the use of benzodiazepines has declined due to
concerns regarding sedation and other adverse effects
[14, 15]. Levetiracetam (LEV) has been evaluated in vari-
ous settings and is considered a promising option for FS
prevention, and is commonly prescribed for infants and
young children with epilepsy [16]. The common side ef-
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fects of LEV include dizziness, drowsiness, irritability, a
sore throat, fatigue, and weakness. On the more seri-
ous side, some children might experience hypersensi-
tivity reactions, such as rashes, hives, itching, and even
breathing problems, as well as unusual thoughts, dark-
colored urine, excessive drowsiness, marked weakness,
fever, and mood changes [17]. LEV is generally well tol-
erated [18]. Several factors, including quick action, few
drug interactions, and the option for intermittent infu-
sion (IV) delivery, make it proves to be an optimal choice
for managing seizures [19]. Although, few studies di-
rectly compare LEV with other antiepileptics [14, 15],
its favorable tolerability profile underscores the need
for further comparative research across diverse popu-
lations. Direct head-to-head trials comparing LEV and
CLB remain limited, particularly in diverse populations
where genetic or environmental factors may modulate
response. This gap hinders evidence-based selection,
especially as systematic reviews highlight insufficient
high-quality comparative data on intermittent prophy-
laxis [20, 21]. Therefore, this study aimed to compare
the efficacy of LEV with CLB, a widely used and effective
agent for FS prevention in children.

Materials and Methods

This clinical trial involved 69 children diagnosed with
FS who were referred to the Shahid Beheshti Special-
ized Hospital at Kashan University of Medical Sciences
in Iran. A parallel-group, randomized clinical trial was
used; patients received either CLB or LEV for treatment.
Sample size was calculated assuming an 18% recurrence
rate with CLB and 24% with LEV, using 95% confidence
and 80% power, yielding 34 per group [15, 22, 23]. Ob-
served rates (~6%) were lower, reducing power to de-
tect small differences; this underpowering for subtle
effects is a limitation.

Initially, all patients were thoroughly evaluated to rule
out significant febrile diseases, such as meningitis and
encephalitis. The inclusion criteria for the study were as
follows:

1. Children aged between 6 months and 6 years who
presented to the hospital with FS.

2. There was no previous history of seizures occurring
without fever.
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The exclusion criteria were

1. Patients exhibiting non-generalized seizures, sei-
zures lasting more than 15 minutes, or seizures recur-
ring several times within 24 hours.

2. Neurological impairment was defined as abnormal
results on neurological examination, developmental de-
lay, or progressive neurological disease.

3. Presence of metabolic disorders.

4. Seizures attributable to central nervous system in-
fections, or secondary to other causes such as epilepsy,
electrolyte disturbances, physical trauma, etc.

5. Abnormal electroencephalogram (EEG) findings.

6. Failure of parents to provide consent for the child’s
continued participation in the study.

This detailed set of criteria ensured a well-defined
study population and maintained the scientific validity
of trial.

Randomization

Group allocation was performed using a random num-
ber table. Preprepared opaque sealed envelopes, cre-
ated by an independent person, were used to assign pa-
tients to the two treatment groups (CLB and LEV), and
the pediatric neurologist did the patient assignment.

Treatment with CLB

The CLB medication was given in a dose of 1 mg/kg per
dose, administered twice daily for the first 48 hours of fever.
The tablet was dissolved in the recommended amount of
water, and this solution was administered orally to the child.

Treatment with LEV

LEV syrup medication was administered at a dose of
30 mg/kg per dose, twice daily for 48 hours following the
onset of fever. The appropriate dose was measured us-
ing a dosing syringe and administered orally to the child.

Parents of the enrolled children were educated that, at
the onset of any febrile iliness, in addition to the specific
treatment for the febrile condition and the administra-
tion of acetaminophen as prescribed by the physician,
they should administer the prescribed doses of CLB and
LEV exclusively during the first 48 hours of the febrile

April 2026, Volume 14, Issue 2, Number 43

episode. After 48 hours, even if the fever persists, the
administration of CLB and LEV should be discontinued.

Blinding

A single-blinded design was used for the study. While
both the patients and the treating physicians were
aware of the treatment allocations due to formulation
differences (tablet vs syrup), the statistical analysis and
interpretation of the results were performed in a blinded
manner, without knowing which drug each participant
received. This open-label approach risks performance/
detection bias (e.g. differential side effect reporting).

Evaluation of treatment outcomes and drug side effects

A pre-treatment checklist was completed for every
patient at the beginning of the study. The checklist re-
corded the number of fever episodes, drugrelated side ef-
fects, and recurrence of FS. Every three months, patients
visited the hospital outpatient clinic, where they were ex-
amined by a specialist, and both the treatment outcomes
and any drug-related side effects were evaluated. No ex-
ternal confirmation (e.g. ED records) or adherence moni-
toring was incorporated (no pill counts/syringe checks/
biochemical assays). This is a limitation prone to recall
and reporting bias, particularly in an unblinded study.

Study duration data and recording

The total study period was 9 months. Patients were
scheduled for outpatient visits every 3 months, during
which a specialist evaluated fever episodes, FS recur-
rence, and any drug-related side effects. Parents were
provided with a checklist, along with detailed instruc-
tions on how to observe and record any instances of FS
for their child or negative side effects from medicines.
Parents were to keep a record of any such events in the
checklist. At each follow-up visit, the specialist and resi-
dent, together with the parents, reviewed the complet-
ed checklists, (e.g. study-specific parental diary for fever
episodes, seizures and side effects) after which the data
were systematically recorded.

Statistical analysis

The study data were analyzed using SPSS software,
version 22. For comparing FS recurrence and the occur-
rence of drug side effects between the two groups, the
independent sample t-test and chi-square tests were
utilized. In addition, logistic regression was performed
to assess the effect of possible confounders. No signifi-
cant confounders were identified (all P>0.05).
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Results

In this study, 69 children with FS who had no history
of neurological or metabolic disorders were included.
Of these, 34 children received CLB and 35 received LEV.
All participants were in the age range of 6 to 60 months.
The Mean#SD was 23.77+13.31 months. Additionally, 40
children were female, while the remaining 29 were male.

As illustrated in Table 1, among the children treated
with CLB, 4(11.8%) were 12 months old or younger,
while 10(28.6%) in the LEV group were younger than
12 months; the remaining children in both groups were
older than 12 months. Regarding gender distribution, 7
children (64.7%) in the CLB group were male compared
with 4 children (51.4%) in the LEV group, with the rest
being female. On average, participants in the CLB group
were 23.5 months old, whereas those in the LEV group
were 23.9 months old. No significant differences were
observed between the groups in terms of age or gen-
der (P>0.05).

As illustrated in Table 2, the results showed that re-
garding initial fever, 11.8% of children in the CLB group
had a fever above 38 °C, whereas none of the children in
the LEV group had a fever above this level. Additionally,
14.7% of children in the CLB group versus 9.22% in the
LEV group had a family history of FS, and a family his-
tory of epilepsy was reported in 17.6% of children in the
CLB group compared with 14.3% in the LEV group. Fur-
thermore, seizures occurring 24 hours after the onset of
fever were observed in 41.2% of cases in the CLB group
and 94.3% in the LEV group. No statistically significant
relationship were observed between the groups receiv-
ing different treatments and initial fever, family history
of FS, family history of epilepsy, or the occurrence of sei-
zures within the first 24 hours (P>0.05).

Table 1. Distribution of age and gender in the CLB and LEV groups

Journal of Pediatrics Review

As illustrated in Table 3, our study findings indicate
that in the CLB treatment group, 5.9% of the children
experienced FS recurrence, compared to 5.7% in the LEV
group. The mean number of recurrences was 0.54+0.12
in the CLB group and 0.370.09 in the LEV group. No sta-
tistically significant relationship was observed between
FS recurrence status and the treatment groups (P>0.05).

Based on Table 4, the percentage of children expe-
riencing side effects was 58.5% in the CLB group and
60% in the LEV group. The frequency of dizziness was
14.7% in the CLB group and 25.7% in the LEV group.
Similarly, irritability was reported in 26.5% of children in
the CLB group and 28.6% of children in the LEV group,
while insomnia was observed in 20.6% of CLB children
and 17.1% of LEV children. Moreover, the percentage
of high fever episodes during the treatment period was
10.1% in the CLB group and 10.6% in the LEV group.
Nevertheless, no significant differences were observed
in the frequency of side effects between the two treat-
ment groups (P>0.05).

Discussion

In our study, the mean age of the children was
23.77413.31 months in both the CLB and LEV treatment
groups, with 64.7% and 51.4% of the patients being
male, respectively. A family history of febrile seizure was
noted in 14.7% of CLB-treated children and 22.9% in the
children who received LEV, while 17.6% and 14.3% had
a history of epilepsy, respectively. No significant varia-
tions between the treatment groups were observed
for age, gender or a family history of FS and epilepsy
(P>0.05). The recurrence rate of FS was 5.9% in the CLB
group and 5.7% in the LEV group, and the mean number
of recurrences was 0.54+0.12 for the CLB group com-

No. (%)
Variables P
CLB

12 months or less 10(28.6) 4(11.8)
0.133

Age More than 12 months 25(71.4) 30(88.2)
MeanzSD (months) 14.3+24 12.4+23.5 0.870

Males 18(51.4) 22(64.7)
0.332

Gender Females 17(48.6) 12(35.3)
Mean1SD 14.4+23.9 12.7+23.5 0.900

Journal of Pediatrics Review
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Table 2. Clinical features and medical history of children in the CLB and LEV) treatment groups

No. (%)
Variables P
LEV CLB

Below 38 °C 35(100) 30(88.2)

Initial fever 0.054
38°C and above 0(0) 4(11.8)
Absent 27(77.1) 29(85.3)

Family history of FS 0.540
Present 8(22.9) 5(14.7)
Absent 30(85.7) 28(82.4)

Family history of epilepsy 0.752
Present 5(14.3) 6(17.6)
Before 24 hours 16(45.7) 20(58.8)

Seizure in the first 24 hours 0.338
After 24 hours 19(54.3) 14(41.2)

FS: Febrile seizures.

pared to 0.37+0.09 for the LEV group. This difference
was not statistically significant (P>0.05).

With regard to safety, side effects were observed in
58.8% of children in the CLB group, while 60% of chil-
dren in the LEV group experienced side effects. More-
over, the mean number of high fever episodes during
the treatment period was 10.1 in the CLB group and
10.6 in the LEV group. However, no statistically signifi-
cant difference was observed between the groups in
terms of possible harmful effects (P>0.05).

Following our study findings, the research by Shabani
et al. (2024) indicated that the mean time to the first
seizure recurrence after intervention was significantly
longer in the LEV group than in the control group. In ad-
dition, the mean number of FS recurrences in the LEV
group was significantly lower compared to the control
group [24]. Similarly, the clinical trial by Hu et al. (2018),
which evaluated the efficacy of intermittent oral LEV in
preventing FS, showed that LEV can effectively prevent
febrile seizure recurrences [25]. Hu et al. (2014) showed
that patients receiving LEV significantly reduced the risk

Table 3. FS recurrence status in the CLB and LEV treatment groups
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of FS recurrences, which suggests this oral treatment
is effective in preventing FS [18]. In the study by Xu et
al. (2016), the results showed no significant difference
between LEV and phenytoin in terms of FS prevention
[26]. In addition, Farzaneh Bajestani et al. (2021) studied
oral LEV solution and oral diazepam tablets for children
from 6 to 60 months when they had FS. No significant
differences were observed between groups in the total
seizure time, the frequency of seizures, or the average
span in between them [27]. Offringa et al. (2017) found
that after 50 weeks of treatment with LEV, the recur-
rence rate and seizure frequency in children were 15.5%
and 12.4%, respectively, leading to the conclusion that
LEV may be effective in preventing seizure recurrences
and reducing their frequency [21]. In contrast to our
study, Chaudhary et al. (2016) compared the effect of
LEV with that of CLB in reducing febrile seizure recur-
rences in children. While LEV and CLB were both effec-
tive in preventing FS, the CLB group had fewer relapses
than the LEV group [28]. In support of these results, Of-
fringa et al. (2021) observed that CLB reduced the rate
of febrile seizure recurrences more than placebo during
a six-month period [20].

No. (%)/Mean+SD

Recurrence Status P
LEV CLB
No recurrence 33(94.3) 32(1.94)
Not significant
Recurrence 2(5.7) 2(5.9)
Mean number of recurrences 0.09+0.37 0.54+0.12 0.775
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Table 4. Side effects in the CLB and LEV treatment groups
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No. (%)/MeanzSD

Variables P
LEV CLB
None 14(40) 14(41.2)
Side effects Not significant
Present 21(60) 20(58.8)
None 26(74.3) 29(85.3)
Dizziness 0.371
Present 9(25.7) 5(14.7)
None 25(71.4) 25(73.5)
Irritability Not significant
Present 10(28.6) 9(26.5)
None 29(82.9) 27(79.4)
Insomnia 0.776
Present 6(17.1) 7(20.6)
High fever episodes 10.61+2.7 10.1+2.2 0.340

The equivalence observed in our trial (recurrence rates
of 5.9% for CLB and 5.7% for LEV) may be attributed to
comparable pharmacodynamic profiles: LEV modulates
synaptic vesicle protein 2A (SV2A) to inhibit excessive
neuronal firing, whereas CLB enhances gammaamino-
butyric acid (GABAA) receptor activity [29]. The unex-
pectedly low recurrence rate in both arms (~6% ver-
sus anticipated 18-24%) likely reflects several factors,
including the enrollment of simple FS cases, potential
underreporting via parental checklists, and the limited
9-month follow-up duration. These elements, while en-
hancing internal validity within a low-risk cohort, con-
strain detection of subtle inter-group differences and
limit external applicability to children with complex FS
or neurodevelopmental comorbidities.

Critical comparison with prior literature reveals meth-
odological heterogeneity as a key driver of divergent
outcomes. For instance, Chaudhary et al. (2016) report-
ed CLB superiority, possibly due to variations in dosing
regimens, population demographics, or blinding status
[28]. Ethnic and genetic factors influencing drug metab-
olism or seizure susceptibility may further contribute to
inconsistencies across studies; such variables merit tar-
geted investigation in future multi-ethnic trials.

In the present study, 14.7% of children in the CLB
treatment group and 22.9% in the LEV group had a fam-
ily history of FS. Similar studies have pointed out that
LEV is effective in treating focal, myoclonic, and tonic-
colonic epilepsies [26]. Besides, LEV prevents repetitive
neuronal firing by inhibiting the generation of consecu-
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tive action potentials [29]. LEV is not extensively me-
tabolized in the body and is mostly removed through
the urine. When administered orally, the medicine is
quickly and almost fully absorbed by children. Because
this drug lacks significant hepatic metabolism and has
low protein binding, the risk of side effects is very low,
and monitoring in routine blood tests is unnecessary
[30]. Another study indicated that the risk of recurrent
FS is approximately 30—40%, which may be attributed to
both genetic and environmental factors. Furthermore,
the risk of FS recurrence is higher when seizures occur
at an early age and when the child has a family history of
FS [31]. According to Li et al., administering 1000-2500
mg of LEV every day provided effective control of myo-
clonic seizures in adolescents, with no patients experi-
encing any side effects [32].

Our study showed that the LEV therapy was highly ef-
fective, and no major negative effects occurred. LEV has
been found not to be associated with serious systemic
side effects [27]. Furthermore, allergic eruptions due to
LEV are extremely rare, showing a significant difference
when compared with other antiepileptic drugs [33]. A
systematic review by Chen et al. (2018) confirmed that
the side effects of LEV are acceptable [34]. In addition,
Xu et al. (2016) found that, in the prevention of FS, LEV
is associated with fewer drug-related side effects than
phenytoin [26]. The results from Hu et al. (2014) indi-
cated that only one patient out of the group had drowsi-
ness after being given LEV. To clarify, it is difficult to say if
the symptom was due to the drug or is simply due to the
fever, as this patient had no past history of side effects.

Akbari H, et al. Efficacy of Oral LEV and CLB in in Reducing FS Recurrence. J Pediatr Rev. 2026; 14(2):187-196.
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Moreover, no other side effects were observed in the
remaining patients. Overall, intermittent LEV treatment
has proven to be safe for patients with FS [18].

Strengths of the current investigation include its ran-
domized design, a priori sample size calculation ground-
ed in established recurrence estimates, predefined
inclusion/exclusion criteria that ensured cohort homo-
geneity, and regular specialist oversight during follow-
up visits. Weaknesses encompass the single-blind ap-
proach (introducing risks of performance and detection
bias), reliance on an unvalidated parental checklist
without objective verification (e.g. emergency depart-
ment records or video confirmation), absence of formal
adherence monitoring (pill counts, syringe returns, or
biochemical assays), and reduced statistical power ow-
ing to lower-than-expected event rates.

This investigation provides supportive evidence that
intermittent oral LEV and CLB yield comparable efficacy
and tolerability in preventing FS recurrence among chil-
dren with predominantly simple seizures. Larger, multi-
center, double-blind randomized controlled trials incor-
porating validated seizure diaries, objective adherence
measures, extended follow-up periods, and inclusion of
complex FS cases are recommended to confirm these
findings and enhance generalizability.

Conclusion

The present study indicated that LEV and CLB have
similar effects in preventing FS in children, as no statisti-
cally significant differences were observed between the
groups in recurrence rates or sideeffect incidence. This
study provides supportive data that may assist clinicians
in selecting appropriate strategies for FS prevention in
children. Moreover, to better assess the role of LEV in
managing FS in children under 60 months, additional
randomized controlled trials with larger sample sizes
and longer followup periods are needed.

Limitations

During the follow-up, some parents failed to cooper-
ate or respond, which was a restriction for this study. To
overcome the challenge, we made sure to communicate
with families often and constantly reminded them of the
treatment goals, which encouraged their ongoing par-
ticipation and follow-up. Additional limitations include
the single-blind design, lack of adherence monitoring,
reliance on unvalidated checklists/diary, and reduced
power due to low event rates; these factors may have
influenced outcome assessment and generalizability.
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