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Safety and Efcacy of Intravenous Brivaracetam versus Levetiracetam in the
Management of Status Epilepticus in Children

Status epilepticus (SE) is one of the most common 

pediatric neurological emergencies, with an estimated 

incidence of 10-27 per 100,000 children per year, and 

accounts for nearly 20% of all pediatric epilepsy-related 

hospital admissions [1-4]. The longer the seizure persists, 

the greater the risk of neuronal injur y, systemic 

complications, and poor neurodevelopmental outcomes 

[5]. Early and effective intervention is therefore crucial to 

reduce morbidity and mortality. First-line treatment 

typically consists of benzodiazepines; however, up to 30-

40% of patients develop benzodiazepine refractory SE 

(RSE), necessitating the use of second-line antiseizure 

medications (ASMs) [6,7]. Traditionally, phenytoin, 
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valproate, and phenobarbital have been used, but their 

variable e�cacy, narrow therapeutic index, and risk of 

cardiopulmonary or hepatic adverse effects limit their 

utility in the acute pediatric setting [8]. In recent years, 

newer ASMs like levetiracetam and brivaracetam have 

emerged as promising alternatives owing to their favorable 

pharmacokinetic pro�les, safety, and intravenous (IV) 

formulations [9]. Levetiracetam, an SV2A ligand, is one of 

the most commonly employed 2nd-line agents in SE. IV 

levetiracetam offers good e�cacy and tolerability, a fast 

onset of action, and minimal drug-drug interactions, 

making it especially suitable for critically ill children [10]. 

Documented response rates of levetiracetam in seizure 
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Status epilepticus (SE) is one of the most common pediatric neurological emergencies and a 

major cause of all pediatric epilepsy-related hospital admissions. Objectives: To compare the 

safety and e�cacy of intravenous (IV) brivaracetam versus levetiracetam in the management of 

SE in children. Methods: This randomized controlled trial was performed at the Department of 

Pediatric Neurology, Institute of Child Health, Multan, Pakistan, from January to September 

2025. A total of 152 children (76 in each group), aged 1 month to 16 years with SE, were randomly 

assigned to receive IV brivaracetam (2 mg/kg) or levetiracetam (40 mg/kg). Seizure cessation 

within 30 minutes of infusion, time to cessation, recurrence, hospitalization duration, and 

adverse events were documented. Data were analyzed using SPSS v26.0, with p<0.05 

considered signi�cant. Results: In a total of 152 children, the median age was 6.2 years (IQR 

3.4–10.7), and 84 (55.3%) children were males. Seizure cessation within 30 minutes was noted in 

65 (85.5%) children receiving brivaracetam and 55 (72.4%) receiving levetiracetam (p=0.047). 

The median time to cessation was 4.5 (IQR 3.0–7.0) minutes in bivarectam, vs. 6.0 (IQR 4.0–9.5) 

minutes with levetiracetam (p=0.009). The median hospital stay was 4.0 (IQR 3.0–6.0) days vs 5.5 

(IQR 4.5–7.0) days (p=0.034) in brivarecetam and levetiracetam groups, respectively. Adverse 

events occurred in 10 (13.2%) children in the Bivaracetam group vs. 14 (18.4%) with levetiracetam 

(p=0.374), while no mortality was documented. Conclusions: IV brivaracetam achieves faster 

and more effective seizure cessation compared with levetiracetam in children with SE, with 

lower rates of adverse effects.
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cessation rates vary between 40-70% [11]. Relatively 

higher a�nity of brivaracetam is expected to result in more 

potent and quicker seizure cessation rates [12, 13]. 

Although IV brivaracetam is increasingly being studied in 

adult SE populations, evidence in pediatric patients 

remains sparse, with only limited case series and 

observational studies reporting favorable outcomes. 

There is a pressing need for safe and effective options in 

pediatric SE. There is also a lack of head-to-head data 

comparing IV brivaracetam with levetiracetam, particularly 

in children. The �ndings of this study may guide safe and 

effective options in managing paediatric SE. This study 

aims to compare the safety and e�cacy of IV brivaracetam 

versus levetiracetam in the management of SE in children. 

M E T H O D S

This randomized controlled trial (NCT07163572 at 

https://clinicaltrials.gov/study/NCT07163572) was 

conducted at the Department of Pediatric Neurology, The 

Children's Hospital, Multan, Pakistan, from January 2025 to 

September 2025, following approval from the Institutional 

Review Board (letter: 2361). A sample size of 152 (76 in each 

group) was calculated using the Open Epi online sample 

size calculator. Because no head-to-head pediatric 

randomized trial  comparing IV brivaracetam and 

levetiracetam in convulsive status epilepticus was 

available to inform the expected effect size, the study 

conducted a pilot study in 40 children (20 per group) to 

estimate event rates for the primary endpoint (seizure 

cessation within 30 minutes of study drug administration). 

In the pilot, seizure cessation within 30 minutes occurred in 

16 (80.0%) of children receiving brivaracetam versus 13 

(65.0%) receiving levetiracetam, indicating an absolute 

difference of 15%. Using Open Epi for comparison of two 

independent proportions with two-sided α=0.05 and 80% 

power, the required sample size was 152 children (76 per 

group). Written informed consent was obtained from 

parents or legal guardians before enrollment. The inclusion 

criteria were children aged one month to 16 years, 

presenting with SE. The exclusion criteria were children 

who had already received IV antiseizure medication for the 

current episode before presentation, had known 

hypersensitivity to study drugs, or were hemodynamically 

u n s t a b l e ,  r e q u i r i n g  i n o t r o p i c  s u p p o r t  b e fo r e 

administration. SE was de�ned as continuous seizure 

activity lasting > 5 minutes or recurrent seizures without 

recovery of consciousness. The study adhered to 

CONSORT 2010 guidelines (Figure 1). 
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Figure 1: CONSORT Flow Diagram

Baseline demographic data on gender, age, weight, and 

clinical variables like seizure duration before drug 

administration were recorded. Baseline demographic and 

clinical characteristics were recorded at enrollment, prior 

to study drug administration, using caregiver interviews, 

standardized clinical assessments, and review of 

emergency/medical records. Data for the etiology of status 

epilepticus were obtained from patients' records. 

Participants were randomized in a 1:1 ratio to receive either 

IV brivaracetam or IV levetiracetam. A computer-

generated randomization sequence was used. To maintain 

allocation concealment, allocations were enclosed in 

sequentially numbered, opaque, sealed envelopes. The 

treating team and outcome assessors were blinded to the 

drug allocation since the drugs were prepared and labeled 

by a pharmacist who did not participate in the care of the 

subjects. Patients in the brivaracetam group received a 

loading dose of 2 mg/kg (maximum 100 mg) diluted in 100 ml 

of normal saline infused over a period of 10 minutes, while 

the patients in the levetiracetam group received a loading 

dose of 40 mg/kg (maximum 3000 mg) similarly diluted and 

infused. All patients were continuously monitored during 

infusion and for 30 minutes after infusion for any acute 

adverse effects. E�cacy was the primary outcome, which 

was labelled as the cessation of clinical seizures within 20-

30 minutes of infusion without the need for additional 

antiseizure medication. Secondary outcomes included 

time to seizure cessation, recurrence of seizures (within 24 

hrs, 72 hrs, or 7 days), need for additional antiseizure 

medication, duration of stay in hospital or intensive care in 

days, and in-hospital mortality (yes/no). Safety was 

assessed in terms of recording drug-related adverse 

events like hypersensitivity reactions, cardiovascular 

instability, respiratory depression, gastrointestinal 

intolerance, and CNS depression, which were actively 



(p=0.168). The requirement for a rescue anti-epileptic drug 

was recorded in 9 (11.8%) cases receiving brivaracetam, 

and in 18 (23.7%) receiving levetiracetam (p=0.056). No 

mortality was reported during the study period. The median 

duration of hospitalization was 4.0 days (IQR 3.0–6.0) in 

patients treated with brivaracetam and 5.5 days (IQR 

4.5–7.0) in those treated with levetiracetam (p=0.034) 

(Table 2).
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Among 152 children, the overall median age was 6.2 years 

(IQR 3.4–10.7), and 84 children (55.3%) were male. In terms 

of identi�ed etiologies, febrile seizures were noted in 43 

(28.3%), idiopathic epilepsy in 40 (26.3%), central nervous 

system infection in 34 (22.4%), post-hypoxic events in 22 

(14.5%), and metabolic or structural causes in 13 (8.6%) 

cases. The median seizure duration before study drug 

administration was 24 minutes (IQR 18–31) (Table 1).

R E S U L T S

Table 1: Comparison of Baseline Demographic and Clinical 
Characteristics Between Study Groups (n=152)

Clinical seizure cessation within 30 minutes of infusion was 

achieved in 65 (85.5%) children in the brivaracetam group, 

and 55 (72.4%) children in the levetiracetam group 

(p=0.047). The median time to cessation was signi�cantly 

shorter in patients receiving brivaracetam, recorded at 4.5 

minutes (IQR 3.0–7.0), compared with 6.0 minutes (IQR 

4.0–9.5) with levetiracetam (p=0.009). No patient required 

discontinuation of infusion due to acute intolerance or 

hemodynamic instability. Seizure recurrence within 24 

hours occurred in 8 (10.5%) cases in the brivaracetam 

group, and 13 (17.1%) in the levetiracetam group (p=0.240). 

Recurrence within 72 hours was observed in 11 (14.5%) and 

17 (22.4%) children, respectively (p=0.209), and within 7 

days in 13 (17.1%) and 20 (26.3%) children, respectively 

*Chi-square test applied; ̂ Mann-U Whitney test applied
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looked for. 

Statistical analysis was performed using “IBM-SPSS 

Statistics” version 26.0. For the continuous variables, 

means and standard deviations (SD) or medians and 

interquartile ranges (IQR) were computed, depending on 

the data's normal distribution. Comparison between the 

two groups was done using the student's t-test or the 

Mann–Whitney U test, as appropriate. Categorical variables 

were compared using chi-square or Fisher's exact test. A p-

value of less than 0.05 was considered statistically 

signi�cant.

Characteristics
Bivaracetam

 (n=76)
Levetiracetam

(n=76)
p-

value

43 (56.6%)

33 (43.4%)

6.0 (3.5-10.5)

21.0 (15.4-28.2)

20 (26.3%)

19 (25.0%)

18 (23.7%)

41 (53.9%)

35 (46.1%)

6.3 (3.3-10.9)

22.6 (15.5-29.5)

23 (30.3%)

21 (27.6%)

16 (21.1%)

Male

Female

Median (IQR)

Median (IQR)

Febrile Seizures

Idiopathic Epilepsy

Central Nervous
System Infection

12 (15.8%)

7 (9.2%)

24.0
(15.5-30.0)

10 (13.2%)

6 (7.9%)

25.0
(19.0-32.5)

Post-Hypoxic

Metabolic/Structural

Median (IQR)

Gender

Age in Years

Weight in kg

Etiology
of Status

Epilepticus

Seizure
Duration

Before Drug
in Minutes 

0.744*

0.715^

0.603^

0.953*

0.528^

Table 2: Comparison of Treatment Outcomes Between Study 
Groups

Characteristics
p-

value

0.047

0.009

Seizure Cessation

Time to Cessation
in Minutes

Seizure
Recurrence

Need for Rescue
Anti-Epileptic Drug

Intensive Care
Unit Admission

Duration of
Hospitalization in

Days

Bivaracetam
 (n=76)

65 (85.5%)

4.5 (3.0-7.0)

8 (10.5%)

11 (14.5%)

13 (17.1%)

9 (11.8%)

Levetiracetam
(n=76)

55 (72.4%)

6.0 (4.0-9.5)

13 (17.1%)

17 (22.4%)

20 (26.3%)

18 (23.7%)

< 30 Minutes

Media (IQR)

Within 24 Hours

Within 72 Hours

Within 7 Days

�

0.240

0.209

0.168

0.056

28 (36.8%)

4.0 (3.0-6.0)

33 (43.4%)

5.5 (4.5-7.0)

�

Media (IQR)

0.385

0.034

With respect to safety outcomes, 10 (13.2%) cases in the 

brivaracetam group, and 14 (18.4%) in the levetiracetam 

group experienced adverse events (p=0.374). The most 

frequent adverse event was somnolence, observed in 5 

(6.6%) cases in the Bivaracetam group, and 7 (9.2%) cases 

with Levetiracetam (p=0.547). Vomiting was noted among 3 

(3.9%) children in Bivaracetam, and 4 (5.3%) children's 

patients respectively (p=0.699). Mild hypotension was 

reported in 2 (2.6%) children receiving brivaracetam, and in 

3 (3.9%) with Levetiracetam (p=0.649). No serious adverse 

eve n t s  o r  l i fe - t h r e a te n i n g  c o m p l i c a t i o n s  we r e 

documented in either treatment group. None of the 

children in either group developed rash, hypersensitivity, or 

respiratory depression during or after infusion (Table 3).

Table 3: Comparison of Adverse Events Observed within 30 
Minutes Following Bivaracetam and Levetiracetam Infusion

Characteristics
p-

value
Bivaracetam

 (n=76)
Levetiracetam

(n=76)

0.547

0.699

0.649

0.155

0.374

5 (6.6%)

3 (3.9%)

2 (2.6%)

—

10 (13.2%)

7 (9.2%)

4 (5.3%)

3 (3.9%)

2 (2.6%)

14 (18.4%)

Somnolence

Vomiting

Mild Hypotension

Behavioral Agitation

Overall Adverse Events

D I S C U S S I O N

The rate of seizure cessation within 30 minutes was 

signi�cantly higher in the brivaracetam group at 85.5% 

compared with 72.4% with levetiracetam. Contemporary 

literature describing brivaracetam's pharmacological 

properties highlights it to have a more rapid blood–brain 
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barrier penetration and greater receptor selectivity 

compared with levetiracetam, explaining its more potent 

antiepileptic effect in both clinical and experimental 

models [14, 15]. The median time to seizure cessation in 

this trial was 4.5 minutes in the brivaracetam group and 6.0 

minutes in the levetiracetam group. Although seizure 

control was achieved within a clinically acceptable 

timeframe with both agents, this difference has important 

therapeutic implications, given that longer seizure 

duration is directly associated with neuronal injury and 

poorer outcomes in children. A recent meta-analysis of 

levetiracetam compared with other  antiseizure 

medications reported that levetiracetam shortened the 

time to seizure cessation in comparison to phenytoin or 

fosphenytoin, but that the duration remained longer than 

the values observed for brivaracetam in the present study 

[16]. This difference indicates that brivaracetam may have 

a speci�c pharmacological advantage in terms of limiting 

seizure exposure time, a factor highly relevant to 

preventing refractory progression and intensive care 

requirements. Recurrence rates were consistently lower in 

the brivaracetam group in all time intervals measured; 

however, the difference did not reach statistical 

signi�cance. These �ndings are supported by the 

systematic review performed by Moalong et al. in which 

48% of patients with SE responded to IV brivaracetam, but 

recurrence intervals were variable depending on etiology 

and disease chronicity [12]. Orlandi et al. from Italy, 

documented a seizure freedom rate of 58% within 24 hours 

after the administration of brivaracetam, in comparison to 

conventional agents, and reported lower risks of evolution 

to SE [17]. The recurrence pattern seen in the present study 

reinforces the possibility that early seizure termination 

could provide extended postictal stabilization, even if the 

data did not show a full statistical difference. The need for 

rescue antiseizure medication was almost twice as 

frequent among children treated with levetiracetam 

(23.7%) compared with those treated with brivaracetam 

(11.8%). This �nding mirrors the observations of Martellino 

et al. who reported that IV brivaracetam achieved 

sustained seizure control in over half of the treated 

patients within 24 hours, reducing the need for additional 

agents [18].  Besli  et al.  also demonstrated that 

levetiracetam required fewer secondary interventions 

compared with phenytoin, suggesting a favorable e�cacy 

gradient among newer antiseizure drugs [19]. The duration 

of hospitalization in this study was signi�cantly shorter 

among children receiving brivaracetam, with a median stay 

of four days compared with 5.5 days in the levetiracetam 

group. The link between faster seizure control and shorter 

hospitalization is a reasonable interpretation, but not a 

statistically proven causal pathway. In the meta-analysis by 

Alsabri et al. levetiracetam was found to reduce ICU stay 

compared with phenytoin, indicating that agents with a 

better safety margin and shorter seizure resolution time 

facilitate quicker recovery [16]. Regarding safety, adverse 

events were uncommon, and their rate was similar in the 

two treatment groups. During the double-blind period, 

adverse effects occurred in 13.2% of children assigned to 

brivaracetam and in 18.4% of those assigned to 

levetiracetam; this difference is not statistically 

signi�cant. The most common adverse event was 

somnolence, observed in 6.6% and 9.2% of children in the 

respective groups. Vomiting and mild hypotension were 

infrequent and self-limiting. No serious hypersensitivity 

reactions, respiratory depression, or hemodynamic 

instability occurred. Song et al. reported that treatment-

emergent adverse events occurred in 39% of pediatric 

patients receiving brivaracetam, with somnolence being 

the most frequent and behavioral symptoms being less 

common than with levetiracetam [20]. Sivadasan et al. 

reported that behavioral adverse effects were more 

prominent with levetiracetam [21]. The present trial 

reinforces the view that both agents possess favorable 

safety pro�les, but that brivaracetam may offer improved 

behavioral tolerability in prolonged therapy or recurrent 

seizure scenarios. Both brivaracetam and levetiracetam 

act on the SV2A receptor; however, brivaracetam has a 10-

30-fold higher a�nity and a more rapid receptor 

occupancy rate, resulting in faster antiepileptic activity 

with fewer off-target effects [15, 22]. Steinhoff and Sttack 

highlighted that brivaracetam's selective SV2A binding 

minimizes psychiatric and behavioral complications, 

whereas levetiracetam has been associated with irritability 

and agitation in a subset of pediatric patients [9]. Evidence 

regarding the use of brivaracetam in pediatric SE remains 

limited. Most published literature has focused on adult or 

mixed populations with either refractory epilepsy or SE. 

This makes the trial unique due to the paucity of pediatric 

data and provides direct, comparative evidence of 

brivaracetam versus levetiracetam in a controlled 

pediatric cohort. The �ndings extend our current 

understanding of seizure management in children and 

suggest that early use of brivaracetam may enhance 

seizure control without compromising safety [23, 24].

Several limitations are recognized. The trial was performed 

at a single tertiary care center. The follow-up period was 

con�ned to the duration of acute hospitalization, 

restricting assessment of long-term outcomes such as 

seizure recurrence, cognitive development, and behavioral 

effects. Relatively modest sample size may have 

underpowered the actual differences in effect sizes in the 

provided statistics, so further studies with larges sample 

size should be conducted to verify these �ndings. To 
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C O N C L U S I O N S

IV brivaracetam achieves faster and more effective seizure 

cessation compared with levetiracetam in children with 

SE, without increasing adverse effects. The results 

support brivaracetam as a promising therapeutic 

alternative where rapid seizure control is essential.

con�rm long-term effectiveness and safety, future 

research should focus on large-scale, multicenter trials 

that employ long follow-ups. Besides, cost-effectiveness 

studies and studies on optimal dosing of speci�c groups of 

children are required to inform the practice. Evidence-

based treatment guidelines must be updated using these 

�ndings.
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