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Background & Objective: Febrile seizure (FS) is the most common 

childhood seizure disorder that occurs in 3-4% of children .The aim of this 

study was to determine the effect of intermittent oral anticonvulsant Levetiracetam 

in prevention of the recurrence of febrile seizure (FS) in children.  

 Materials & Methods: This a randomized clinical trial study was conducted on 

108 children with FS referred to the pediatric department of Mohammad 

Kermanshahi Hospital in Kermanshah in 2020. Then, eligible patients were divided 

into intervention (Levetiracetam; n= 72) and control (Acetaminophen; n= 36) 

groups using balanced block randomization. The intervention group received a dose 

of 30-60 mg/kg Levetiracetam during the febrile illness for prophylaxis for 9 

months. In contrast, in the control group, only acetaminophen was prescribed just 

to reduce fever. Finally, the number of FS recurrences were studied in two groups. 

The data were analyzed using SPSS 26. 

 Results:  The mean (±S.D) age were 2.37 (±1.01) vs. 2.30 (±0.95) years in the 

intervention and control groups; respectively. The number (%) of boys in the two 

groups under study was 39 (54.1) and 19 (52.7), respectively. The mean time to first 

seizure recurrence after the intervention was significantly longer in the intervention 

group (5.70 ± 0.82 months) than in the control group (2.32 ± 0.75 months) (P-

Value<0.05). Also, the mean number of recurrences of FS in the intervention group 

(2.25 ± 0.80) was significantly lower than the control group (4.13 ± 0.79) (P-

Value<0.05).  

Conclusion: The administration of oral anticonvulsant Levetiracetam may be 

effective in the reduction of the recurrences of FS, however, detailed studies in this 

field is recommended. 
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Introduction

Febrile seizure (FS) is the most common childhood 

seizure disorder that occurs in 3-4% of children, 

although this figure has been reported as high as 11% 

in some regions (1). According to the definition of the 

international league against epilepsy (ILAE), 

convulsions accompanied by a temperature of more 

than 38°C in neurologically healthy children aged 1 

month to 7 years are considered as FS. Usually, these 

children do not have infection, acute electrolyte 

disorder, and history of seizures without previous fever 

(2, 3). FS is divided into two types of simple and 

complex febrile convulsion. Complex FS includes 

cases where the seizure was localized or lasted more 

than 10-15 minutes or repeated within 24 hours, or 

there is a focal neurological finding in the post-seizure 

phase (4). There is another type of FS called recurrent 
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febrile convulsion, which is said to occur again after 20 

hours of the initial seizure. Almost one third of children 

with FS experience relapse (5). FS does not have a clear 

cause or pathogenesis, and its mechanisms are still not 

well understood. However, positive family history, 

fever above 38°C, smoking or alcohol consumption by 

the mother during pregnancy and hospitalization in the 

intensive care unit during infancy have been introduced 

as risk factors for this disease. Although FS has 

apparently worrisome clinical signs, the prognosis is 

generally benign (6, 7).  

The use of antipyretics such as acetaminophen and 

ibuprofen can also lead to the reduction of secondary 

symptoms caused by the increase in body temperature 

and discomfort, although the use of antipyretic drugs 

cannot lead to the prevention of FS (8). Oral 

benzodiazepines such as Diazepam or Clobazam are 

usually prescribed in children with a high risk of 

recurrence of FS. Both drugs have a similar effect in 

terms of preventing recurrence and are used orally, 

rectally or sublingually as prophylaxis, alternately (9). 

Although diazepam is the most common drug used to 

prevent FS, it has side effects such as drowsiness and 

ataxia (10). Other first-line drugs such as Clobazam 

and sodium valproate, although effective, but due to 

side effects and recurrence of fever and seizures, are 

less often prescribed by specialists today (11).  

Levetiracetam is another anticonvulsant drug whose 

performance is not well known, however, it is used 

together with other drugs in the treatment of 

paroxysmal, myoclonic, or generalized tonic-clonic 

epilepsy. Its usual side effects include dizziness, 

sleepiness, irritability, sore throat, fatigue and 

weakness. Its severe side effects include severe allergic 

reactions (rash, hives, itching, breathing problems, 

etc.), unusual thoughts, dark urine color, drowsiness, 

extreme weakness, fever and mood changes (12). 

However, its rapid onset of action, lack of drug 

interactions, and its availability as an intravenous 

solution make it an optimal drug for the treatment of 

seizures (13). In previous studies, Levetiracetam has 

been introduced as a well-tolerated drug, but different 

results have been obtained regarding its effectiveness 

in the preventive treatment of FS (14). According to the 

above explanations and the lack of consistency in the 

results of the studies obtained regarding the 

comprehensive decision for preventive treatment in 

children with FS, the present study was designed with 

the aim of investigating the effect of intermittent oral 

anticonvulsant Levetiracetam in prevention of the 

recurrence of FS in children. 

Materials and Methods 

I. Study Design and Subjects  

This is a randomized clinical trial study conducted on 

108 children with febrile seizure referred to the 

pediatric department of Mohammad Kermanshahi 

Hospital in Kermanshah in 2020. The sampling method 

was convenience. The inclusion criteria were 6 to 60 

month aged children having simple FS. Exclusion 

criteria consisted of history of underlying cardio 

respiratory disease, moderate and severe malnutrition, 

immune deficiency, neurological disorder, central 

nervous system infection, developmental disorder or 

progressive neurological disorder and complex FS. The 

above patients were excluded from the study because 

of higher risk of seizure recurrences and basically they 

are are candidates for continuous daily use of 

anticonvulsant than intermittent prophylaxis which 

makes them at the risk of recurrent complicated febrile 

seizures. Also, since the studied patients and control 

group with positive family history of febrile seizure 

and epilepsy need to take daily prophylactic 

antiepileptics, they were excluded at the onset of study. 

II. The intervention 

The research objectives were explained for the parents 

of the patients and the informed consent was obtained. 

They asked to record the fever episodes in a 9 months 

period. Eligible patients were divided into the 

intervention (levetiracetam; n= 72) and control 

(acetaminophen only; n= 36) groups using balanced 

block randomization. The intervention group received 

60 mg/kg/day of levetiracetam in two dividend doses 

during the febrile illness. This intervention was ordered 

for 9 months. In control group, acetaminophen was 

prescribed for fever control. Parents/caregivers were 

trained to handle seizure attacks and to use the rescue 

medication (rectal diazepam). They were asked to 

record the number of fever episodes and or seizure 

attacks. 

  

III. Statistical Analysis 

In descriptive analysis, mean (S.D) and number (%) 

were used for quantitative variables. In analytical 

analysis, the independent-samples T-test and Chi 

square test to compare the quantitative and qualitative 

variables in two group; respectively. The data were 

analyzed using SPSS26 software and p-value <0.05 

was considered as a significant level.   

IV. Ethical Considerations 

 The protocol study was conducted according to the 

principles expressed in the Declaration of Helsinki and 

was approved by the Deputy of Research and Ethics 

Committee of Kermanshah University of Medical 

Sciences (ID-number: IR.KUMS.REC.1400.075). 

Additionally, this clinical trial study was registered in 

Iranian Registry of Clinical Trials (registration ID: 

IRCT20130812014333N170).  

Results  

This clinical trial study was conducted on 108 children 

with febrile seizures referred to the pediatric 

department of Mohammad Kermanshahi Hospital in 

Kermanshah in 2020. These patients were randomly 

divided into intervention (levetiracetam; n= 72) and 

control (acetaminophen; n= 36) groups using balanced 
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block randomization. The mean (±S.D) age were 2.37 

(±1.01) vs. 2.30 (±0.95) years in the intervention and 

control groups; respectively. The number (%) of boys 

in the two groups was 39 (54.1) and 19 (52.7), 

respectively. Generally, there were no significant 

statistical difference between the two groups in terms 

of sex and age before intervention (P-Value>0.05), 

which can be a reason that randomization process has 

occurred correctly (Table 1).

Table 1.  Comparison of baseline variables in intervention and control groups 

 

Table 2. The results of the Kolmogorov-Smirnov test to check the normality of the primary outcomes 

 

The results of the Kolmogorov-Smirnov test to 

check the normality of the primary outcomes showed 

that the number of FS recurrences and time to first 

seizure recurrence variables have a normal 

distribution, therefore, independent-Samples T-Test is 

used to compare two intervention and control groups 

(Table 2). 

The independent t-test results showed that the mean 

time to first FS recurrence in the levetiracetam group 

(5.70 ± 0.82) was significantly longer than  

acetaminophen group (2.32 ± 0.75), in other words, the 

mean time to first FS recurrence after the intervention 

was longer in the intervention group than in the control 

group (p-value <0.05). Also, the mean number of FS 

recurrences in the levetiracetam group (2.25 ± 0.80) 

was significantly lower than the acetaminophen group 

(4.13 ± 0.79) (p-value <0.05) (Table 3).  
In addition, there was no significant observed side 

effects in the children tacking levetiracetam. 

 

Table 3. Comparison of primary outcomes in intervention and control groups 

Primary outcomes  Group Number Mean S.D P-Value* 

Time to first seizure recurrence 

 (Months)  

Intervention 72 5.70 0.82 
0.027 

Control 36 2.32 0.75 

The number of repetitions of fever and 

seizures 

Intervention  72 2.25 0.80 
0.013 

Control 36 4.13 0.79 

*Independent-Samples T-Test 

 

 

 

 

Qualitative Variables 

 

Intervention group  Control group P-Value* 

 Number (%) Number (%) 

Sex  

Boy   39 (54.1) 19 (52.7) 
 

0.361 
Girl  33 (45.9) 17 (47.3) 

Total  72 (100) 36 (100) 

Quantitative variable Group  
Number  

 
Mean  S.D   P-Value** 

Age (year) 
Interventional 72 2.37 1.01 

0.733 
Control 36 2.30 0.95 

*:  Chi square test           

**: Independent sample t-test     

 
Variable  Test Statistic Mean P-Value 

The number of repetitions of fever and 

seizures 
0.195 2.87 0.533 

Time to first seizure recurrence 

 (Month) 
0.228 4.47 0.651 
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Discussion  

The results of this study showed the mean (±S.D) age 

were 2.37 (±1.01) vs. 2.30 (±0.95) years in the 

intervention and control groups; respectively. The 

number (%) of boys in the two groups were 39 (54.1) 

and 19 (52.7), respectively. The mean time to first 

seizure recurrence after the intervention was 

significantly longer in the intervention group (5.70 ± 

0.82) than in the control group (2.32 ± 0.75) (P-

Value<0.05). Also, the mean number of FS recurrences 

in the intervention group (2.25 ± 0.80) was 

significantly lower than the control group (4.13 ± 0.79) 

(P-Value<0.05).  

In line with the results of this study, in a clinical trial 

study conducted by Lin-Yan Hu et al. with the aim of 

investigating the efficacy of intermittent oral 

levetiracetam (LEV) in the prevention of febrile 

seizure, LEV with a dose of 15–30 mg/kg per day twice 

daily for 1 week was prescribed, then, the dose was 

gradually reduced and stopped at the end of the second 

week. Finally, it was observed that LEV can prevent 

the recurrence of febrile seizures and epileptic 

discharges up to 48 weeks (15). In the study of Nalin 

Chaudhary et al., which investigated the efficacy of 

LEV compared to Clobazam (CLB) in reducing the 

recurrence of febrile seizures in children, 50 children 

received 15-30 mg/kg per day twice daily at the onset 

of fever for one week, then the dose was gradually 

reduced and stopped in the second week. The second 

group received 2.5 to 5 mg CLB once daily at bedtime 

for two weeks. The results showed that although the 

febrile seizure recurrence rate in the CLB group was 

significantly lower than the LEV group, both drugs 

were effective in preventing the recurrence of febrile 

seizures (16). In another study conducted by Farzaneh 

et al. in Iran with the aim of the effect of oral 

levetiracetam solution and intermittent oral diazepam 

tablets on the recurrence of febrile seizures in children 

aged 6-60 months, the results indicated that the 

duration of seizures, the number of seizures, the 

recurrence of seizures and the average time interval 

until the recurrence of seizures were similar in the two 

groups (17).  In a cohort study conducted by Offringa 

et al., the recurrence rate and frequency of seizures in 

children treated with levetiracetam after 50 weeks of 

treatment were 15.5% and 12.4%, respectively. 

Finally, they concluded that the levetiracetam can be 

effective in preventing seizure recurrence and reducing 

its frequency (18). Other similar studies have also 

suggested that levetiracetam can be effective in the 

treatment of focal, myoclonic, and tonic-clonic 

epilepsies and prevent consecutive action potentials of 

neurons (19, 20). 

As seen, the majority of studies were consistent with 

the results of our study regarding the efficacy of 

anticonvulsant Levetiracetam in preventing the 

occurrence of FC. However, the antiepileptic 

mechanism of levetiracetam is still not fully 

understood. It is possible that levetiracetam inhibits N-

type voltage-gated calcium channels. Levetiracetam 

may also bind to synaptic proteins that modulate 

neurotransmitter release, and through displacement of 

negative modulators may facilitate Gamma-

aminobutyric acid (GABA) inhibitory transmission. 

Some other studies on the mechanism of levetiracetam 

say that this drug binds to the synaptic vesicle 

glycoprotein 2A (SV2A) protein, which is a synaptic 

vesicle glycoprotein, and inhibits presynaptic calcium 

channels, thereby reducing the exocytosis of 

neurotransmitters. It seems that this drug prevents the 

transmission of electrical impulses from the nerves 

(21-23). 

It should be mentioned that Levetiracetam like most 

antiepileptics is easily available in most drug stores. 

The price of uncovered insurance of levetiracetam 

syrup is roughly 1.5 $ (90,000 Tomans) and 1 $ with 

insurance coverage and this can be one of the main 

advantages of this drug compared to It is diazepam.  
 

Conclusion 

The results of our study show that the administration of 

oral anticonvulsant levetiracetam may be effective in 

reducing the recurrence of febrile seizure without 

significant side effects, however, detailed studies in 

this field are recommended. 
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