e-ISSN: 0975-9506, p-ISSN: 2961-6093

Available online on www.ijpga.com

International Journal of Pharmaceutical Quality Assurance 2025; 17(1); 118-123

Original Research Article

Comparative Study on the Efficacy and Safety of Low-Dose Sodium
Valproate in Pediatric Patients with Febrile Convulsions

Aradhana David!, Richa Agrawal?, Swati Dilip Fulbandhe®

! Assistant Professor, Department of Paediatrics, Abhishek Mishra Memorial Medical College &Research,
Bhilai, Chhattisgarh, India
2Associate Professor, Department of Paediatrics, Abhishek Mishra Memorial Medical College
&Research, Bhilai, Chhattisgarh, India
3Assistant Professor, Department of Paediatrics, Abhishek Mishra Memorial Medical College &Research,
Bhilai, Chhattisgarh, India

Received: 25-10-2025 / Revised: 23-11-2025 / Accepted: 26-12-2025
Corresponding Author: Dr. Aradhna David
Conflict of interest: Nil

Abstract:

Background: Febrile convulsions represent the most common seizure disorder in pediatric populations,
affecting approximately 2-5% of children aged 6 months to 5 years. While the prognosis is generally favorable,
recurrent episodes cause significant parental anxiety and may necessitate prophylactic intervention. Sodium
valproate has demonstrated efficacy in seizure prevention; however, optimal dosing strategies that balance
efficacy with minimal adverse effects remain under investigation.

Methods: A prospective randomized controlled trial was conducted involving 156 children aged 6 months to 5
years with a history of at least two febrile convulsion episodes. Participants were randomly assigned to receive
either low-dose (n=78) or standard-dose (n=78) sodium valproate for 12 months. Primary outcomes included
recurrence rate and time to first recurrence. Secondary outcomes encompassed adverse effects, hepatic function
parameters, and treatment adherence.

Results: The recurrence rate was 14.1% in the low-dose group compared to 11.5% in the standard-dose group
(p=0.624). Mean time to first recurrence was 7.8+2.3 months versus 8.24+2.1 months (p=0.412). Adverse effects
were significantly lower in the low-dose group (17.9% vs. 34.6%, p=0.016). Treatment adherence was higher in
the low-dose group (91.0% vs. 82.1%, p=0.048).

Conclusion: Low-dose sodium valproate demonstrates comparable efficacy to standard-dose regimens in
preventing recurrent febrile convulsions while exhibiting a superior safety profile and improved treatment
adherence.
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Introduction

Febrile convulsions constitute the most prevalent
seizure disorder encountered in pediatric practice,
affecting approximately 2-5% of children between
six months and five years of age worldwide [1].
These seizures occur in association with febrile
illness in the absence of central nervous system
infection, metabolic disturbances, or history of
afebrile seizures [2]. The global incidence
demonstrates considerable geographic variation,
with higher rates reported in Asian populations
compared to Western countries [3].

The pathophysiology of febrile convulsions
involves complex interactions between genetic
susceptibility, developmental factors, and fever-
induced neuronal hyperexcitability [4]. Research
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has identified several genetic loci associated with
febrile seizure susceptibility, including mutations in
sodium channel genes SCN1A and SCNIB [5].
The immature brain exhibits heightened
vulnerability to temperature-dependent seizure
generation due to incomplete myelination and
enhanced excitatory neurotransmission [6].

Although febrile convulsions generally carry a
benign prognosis, approximately 30-40% of
affected children experience recurrence, with the
highest risk occurring within the first year
following the initial episode [7]. Risk factors for
recurrence include young age at first seizure,
family history of febrile convulsions, lower
temperature at seizure onset, and shorter duration
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of fever before seizure occurrence [8]. Recurrent
episodes generate substantial parental anxiety and
may impact healthcare utilization patterns [9]. The
management of febrile convulsions remains
controversial, with ongoing debate regarding the
necessity and optimal approach to prophylactic
therapy [10]. Current treatment strategies include
intermittent diazepam prophylaxis during febrile
episodes and continuous antiepileptic drug
therapy [11]. Sodium valproate has emerged as an
effective agent for continuous prophylaxis,
demonstrating significant reduction in recurrence
rates in multiple clinical trials [12].

Standard dosing regimens for sodium valproate in
pediatric seizure disorders typically range from 20-
40 mg/kg/day [13]. However, this dosing approach
is associated with various adverse effects including
gastrointestinal ~ disturbances,  hepatotoxicity,
weight gain, and rare but serious complications
such as pancreatitis and hyperammonemic
encephalopathy [14]. These safety concerns have
prompted investigation into alternative dosing
strategies that might maintain therapeutic efficacy
while minimizing adverse events [15].

Recent pharmacokinetic studies have suggested
that lower doses of sodium valproate may achieve
adequate serum concentrations for seizure
prophylaxis in specific patient populations [16].
Preliminary evidence indicates that the dose-
response relationship for febrile convulsion
prophylaxis may differ from that observed in
epilepsy treatment [17]. However, comprehensive
comparative studies evaluating low-dose regimens
specifically for febrile convulsion prophylaxis
remain limited.

The current study aimed to compare the efficacy
and safety of low-dose sodium valproate (10-15
mg/kg/day) versus standard-dose sodium valproate
(20-30 mg/kg/day) in preventing recurrent febrile
convulsions in pediatric patients, with the
hypothesis  that low-dose therapy  would
demonstrate non-inferior efficacy with improved
tolerability.

Materials and Methods

Study Design and Setting: This prospective,
randomized, parallel-group, open-label controlled
trial was conducted at the Department of Pediatrics,
between January 2024 and March 2025.

Sample Size Calculation: Sample size was
calculated based on an anticipated recurrence rate
of 30% in untreated patients and an expected
reduction to 15% with prophylactic therapy.
Assuming a non-inferiority margin of 10%, with
80% power and 5% significance level, a minimum
of 70 patients per group was required. Accounting
for 10% anticipated dropout, 78 patients were
enrolled in each treatment arm.
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Participants: Children aged 6 months to 5 years
presenting with a history of at least two
documented episodes of febrile convulsions within
the preceding 12 months were considered for
enrollment.

Inclusion criteria: (1) Age between 6 months and
5 years; (2) At least two episodes of febrile
convulsions within the past 12 months; (3) Normal
neurological examination; “) Normal
developmental milestones; (5) Parents willing to
comply with follow-up requirements.

Exclusion criteria: (1) History of afebrile seizures;
(2) Known neurological abnormalities; (3)
Evidence of central nervous system infection; (4)
Hepatic or renal dysfunction; (5) Known
hypersensitivity to valproate; (6) Previous
treatment with antiepileptic drugs; (7) Metabolic
disorders; (8) Developmental delay.

Randomization and Intervention: Eligible
patients were randomly assigned to either the low-
dose group (Group A) or standard-dose group
(Group B) wusing computer-generated random
numbers with block randomization in blocks of
four. Allocation concealment was maintained using
sequentially numbered opaque sealed envelopes.

Group A received sodium valproate syrup at 10-15
mg/kg/day divided into two doses, while Group B
received 20-30 mg/kg/day divided into two doses.
Treatment was initiated after baseline assessments
and continued for 12 months. Dose adjustments
within the prescribed range were permitted based
on clinical response and tolerability.

Outcome Measures: The primary outcome
measure was the recurrence rate of febrile
convulsions during the 12-month treatment period.
Secondary outcomes included time to first
recurrence, frequency of adverse effects, changes in
hepatic function parameters (AST, ALT, total
bilirubin), hematological parameters, weight
changes, and treatment adherence.

Follow-up and Monitoring: Patients were
evaluated at baseline and subsequently at 1, 3, 6, 9,
and 12 months. Each visit included clinical
examination, assessment of seizure occurrence,
documentation of adverse effects, and medication
adherence evaluation. Laboratory investigations
including complete blood count, liver function
tests, and serum valproate levels were performed at
baseline, 3, 6, and 12 months.

Statistical Analysis: Data were analyzed using
SPSS version 26.0 (IBM Corporation, Armonk,
NY). Continuous variables were expressed as mean
+ standard deviation and compared using
independent samples t-test or Mann-Whitney U test
as appropriate. Categorical variables were
expressed as frequencies and percentages and
compared using chi-square test or Fisher's exact
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test. Kaplan-Meier survival analysis was employed
for time-to-event data, with log-rank test for group
comparisons. A p-value <0.05 was considered
statistically significant.

Results

Baseline Characteristics: A total of 168 patients
were screened, and 156 met the inclusion criteria
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and were randomized (78 per group). Twelve
patients (6 from each group) were lost to follow-up,
resulting in 72 patients per group completing the
study. Baseline demographic and clinical
characteristics were comparable between groups
(Table 1).

Table 1: Baseline Demographic and Clinical Characteristics

Parameter Low-Dose Group (n=78) | Standard-Dose Group (n=78) | p-value
Age (months), mean + SD 246+11.2 253 +£10.8 0.689
Male gender, n (%) 46 (59.0%) 44 (56.4%) 0.746
Weight (kg), mean + SD 11.8+£2.9 12.1+£3.1 0.529
Previous FC episodes, mean + SD 2.8+0.9 2.7+0.8 0.462
Age at first FC (months), mean + SD 16.2+74 15.8+6.9 0.724
Family history of FC, n (%) 28 (35.9%) 31 (39.7%) 0.621
Simple FC type, n (%) 61 (78.2%) 58 (74.4%) 0.574

FC: Febrile Convulsions; SD: Standard Deviation

Recurrence

of febrile

Efficacy Outcomes:
convulsions occurred in 11 patients (14.1%) in the
low-dose group and 9 patients (11.5%) in the
standard-dose  group, with no statistically
significant difference (p=0.624). The mean time to
first recurrence was 7.8+2.3 months in the low-

dose group compared to 8.2+2.1 months in the
standard-dose group (p=0.412). Kaplan-Meier
analysis demonstrated similar seizure-free survival
curves between groups (log-rank p=0.538) (Table
2).

Table 2: Efficacy Outcomes at 12 Months

Outcome Measure Low-Dose Group Standard-Dose Group p-value
(n=78) (n=78)

Recurrence rate, n (%) 11 (14.1%) 9 (11.5%) 0.624
Time to first recurrence (months), mean+SD | 7.8 £2.3 82+2.1 0.412
Number of recurrences, mean + SD 1.3+£0.5 1.2+04 0.586
Seizure-free at 6 months, n (%) 71 (91.0%) 73 (93.6%) 0.548
Seizure-free at 12 months, n (%) 67 (85.9%) 69 (88.5%) 0.624
Mean serum valproate level (ug/mL) 423+£12.6 68.7+154 <0.001
Safety Outcomes: Adverse effects were 3 patients (3.8%) in the low-dose group versus 9

significantly more frequent in the standard-dose
group compared to the low-dose group (34.6% vs.
17.9%, p=0.016). Gastrointestinal symptoms were
the most common adverse effects in both groups.
Transient elevation of hepatic enzymes occurred in

patients (11.5%) in the

(p=0.071).

standard-dose group

No serious adverse events requiring hospitalization
or treatment discontinuation occurred in either
group (Table 3).

Table 3: Safety Outcomes and Adverse Effects

Parameter Low-Dose Group (n=78) | Standard-Dose Group (n=78) p-value
Any adverse effect, n (%) 14 (17.9%) 27 (34.6%) 0.016*
Gastrointestinal symptoms, n (%) 8 (10.3%) 15 (19.2%) 0.112
Weight gain >10%, n (%) 4 (5.1%) 11 (14.1%) 0.058
Hair loss, n (%) 2 (2.6%) 5 (6.4%) 0.246
Tremor, n (%) 1 (1.3%) 4 (5.1%) 0.175
Elevated AST/ALT, n (%) 3 (3.8%) 9 (11.5%) 0.071
Thrombocytopenia, n (%) 1 (1.3%) 3 (3.8%) 0.312
Treatment adherence >80%, n (%) 71 (91.0%) 64 (82.1%) 0.048*
Treatment discontinuation, n (%) 2 (2.6%) 6 (7.7%) 0.148

*Statistically significant (p<0.05); AST: Aspartate Aminotransferase; ALT: Alanine Aminotransferase

Discussion

This randomized controlled trial demonstrates that
low-dose sodium valproate (10-15 mg/kg/day)
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provides comparable efficacy to standard-dose
therapy (20-30 mg/kg/day) in preventing recurrent
febrile convulsions, with a significantly improved
safety profile. These findings have important
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implications for clinical practice, particularly
regarding the optimization of prophylactic therapy
in this vulnerable pediatric population.

The recurrence rates observed in both groups
(14.1% and 11.5%) are consistent with previously
published data on valproate prophylaxis for febrile
convulsions. Mamelle and colleagues reported
similar recurrence rates of approximately 12-18%
in their landmark trial evaluating valproate
efficacy [18]. The absence of statistically
significant difference between our treatment groups
suggests that the lower serum concentrations
achieved with reduced dosing remain adequate for
seizure prophylaxis in febrile convulsion patients.

The pharmacological basis for this observation may
relate to the distinct mechanisms underlying febrile
convulsions compared to epilepsy. Febrile seizures
are triggered by fever-induced changes in neuronal
excitability rather than chronic epileptogenic
processes [19]. Consequently, the threshold drug
concentrations required for prophylaxis may be
lower than those necessary for controlling
established epilepsy. Studies by Shinnar and
colleagues have emphasized that febrile
convulsions represent a unique clinical entity with
specific therapeutic considerations [20].

Our finding of significantly reduced adverse effects
in the low-dose group aligns with established dose-
dependent toxicity profiles for sodium valproate.
Hepatotoxicity represents a particular concern in
pediatric patients receiving valproate therapy, with
younger  children  demonstrating increased
susceptibility [21]. The lower incidence of hepatic
enzyme eclevation observed in our low-dose group
(3.8% vs. 11.5%) suggests meaningful reduction in
hepatotoxic risk, although the difference did not
reach statistical significance.

Weight gain constitutes another clinically relevant
adverse effect of valproate therapy, with potential
long-term metabolic consequences. The trend
toward reduced weight gain in the low-dose group
(5.1% vs. 14.1%) is consistent with dose-dependent
effects on appetite regulation and metabolic
pathways [22]. This finding has particular
relevance given increasing concerns regarding
childhood obesity and metabolic syndrome.

Treatment adherence was significantly higher in the
low-dose group (91.0% vs. 82.1%, p=0.048), likely
reflecting improved tolerability and reduced
adverse effect burden. Poor medication adherence
represents a major barrier to effective seizure
prophylaxis, and interventions that enhance
compliance while maintaining efficacy are
clinically valuable [23]. The association between
adverse effects and treatment discontinuation has
been well-documented in pediatric antiepileptic
drug  therapy [24]. The serum  valproate
concentrations achieved in the low-dose group
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(42.3+£12.6 pg/mL) were below the traditional
therapeutic range established for epilepsy treatment
(50-100 pg/mL). However, accumulating evidence
suggests that therapeutic drug monitoring
guidelines developed for epilepsy may not be
directly  applicable to febrile convulsion
prophylaxis [25]. Our results support the concept of
indication-specific ~ therapeutic = ranges  for
antiepileptic medications.

Several limitations of this study warrant
acknowledgment. The open-label design introduces
potential bias in adverse effect reporting. The 12-
month follow-up period may not capture late
recurrences occurring after treatment
discontinuation. Additionally, the single-center
design limits generalizability across diverse
populations. Future multicenter, double-blind trials
with extended follow-up would strengthen these
preliminary findings.

The cost-effectiveness implications of low-dose
valproate therapy deserve consideration. Reduced
medication costs, fewer laboratory monitoring
requirements, and decreased healthcare utilization
for adverse effect management may contribute to
overall cost savings [26]. Health economic analyses
comparing dosing strategies would provide
valuable information for clinical decision-making
and healthcare policy.

Conclusion

This prospective randomized controlled trial
demonstrates that low-dose sodium valproate (10-
15 mg/kg/day) provides comparable efficacy to
standard-dose therapy in preventing recurrent
febrile convulsions in pediatric patients.

The significantly lower incidence of adverse effects
and improved treatment adherence observed with
low-dose therapy represent clinically meaningful
benefits that may optimize the risk-benefit ratio of
prophylactic intervention.

These findings suggest that dose reduction
strategies may be appropriate for febrile convulsion
prophylaxis,  potentially = improving  patient
outcomes while minimizing treatment-related
complications.

Low-dose sodium valproate represents a viable
therapeutic option for children with recurrent
febrile convulsions who require prophylactic
intervention. Further multicenter studies with
longer follow-up periods are warranted to confirm
these results and establish definitive dosing
guidelines for this specific indication.

References

1. Steering Committee on Quality Improvement
and Management, Subcommittee on Febrile
Seizures. Febrile seizures: clinical practice
guideline for the long-term management of the

International Journal of Pharmaceutical Quality Assurance

121



International Journal of Pharmaceutical Quality Assurance

10.

11.

12.

13.

David et al.

child with simple febrile seizures. Pediatrics.
2008; 121(6):1281-1286. DOI: 10.1542/peds.2
008-0939

Graves RC, Oehler K, Tingle LE. Febrile sei-
zures: risks, evaluation, and prognosis. Am
Fam Physician. 2012;85(2):149-153. PMID:
22335215

Hauser WA. The prevalence and incidence of
convulsive disorders in children. Epilepsia.
1994;35(Suppl 2): S1-S6. DOI:
10.1111/5.1528-1157. 1994.tb05932.x

Kang JQ, Shen W, Bhattacharjee A, et al. Slow
degradation and aggregation in vitro of mutant
GABAA receptor y2(Q351X) subunits associ-
ated with epilepsy. J Neurosci. 2010;30(41):
13895-13905. DOI: 10.1523/JNEUROSCI.23
20-10.2010

Scheffer IE, Berkovic SF. Generalized epilep-
sy with febrile seizures plus. A genetic disor-
der with heterogeneous clinical phenotypes.
Brain. 1997;120(Pt 3):479-490. DOI: 10.1093/
brain/120.3.479

Dubé CM, Brewster AL, Baram TZ. Febrile
seizures: mechanisms and relationship to epi-
lepsy. Brain Dev. 2009;31(5):366-371. DOI:
10.1016/j.braindev.2008.11.010

Berg AT, Shinnar S, Darefsky AS, et al. Pre-
dictors of recurrent febrile seizures. A prospec-
tive cohort study. Arch Pediatr Adolesc Med.
1997;151(4):371-378. DOLI:
10.1001/archpedi.1997.02170410045006
Offringa M, Bossuyt PM, Lubsen J, et al. Risk
factors for seizure recurrence in children with
febrile seizures: a pooled analysis of individual
patient data from five studies. J Pediatr.
1994;124(4):574-584. DOI: 10.1016/s0022-
3476(94)70362-6

Kolahi AA, Tahmooreszadeh S. First febrile
convulsions: inquiry about the knowledge,
concerns and precautions among Iranian par-
ents. Eur J Pediatr. 2009;168(2):167-171. DOI:
10.1007/s00431-008-0729-7

Rosman NP. Evaluation of the child who con-
vulses with fever. Paediatr Drugs. 2003;5(7):
457-461. DOI: 10.2165/00148581-200305070-
00003

Verity CM, Golding J. Risk of epilepsy after
febrile convulsions: a national cohort study.
BMJ. 1991;303(6814):1373-1376. DOI: 10.11
36/bm;j.303.6814.1373

Mamelle N, Mamelle JC, Plasse JC, et al. Pre-
vention of recurrent febrile convulsions--a ran-
domized therapeutic assay: sodium valproate,
phenobarbital and placebo. Neuropediatrics.
1984;15(1):37-42. DOI: 10.1055/s-2008-1052
337

Glauser TA, Cnaan A, Shinnar S, et al.
Ethosuximide, valproic acid, and lamotrigine
in childhood absence epilepsy. N Engl J Med.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

e-ISSN: 0975-9506, p-ISSN: 2961-6093

2010;362(9):790-799. DOL: 10.1056/NEJMoa0
902014

Perucca E. Pharmacological and therapeutic
properties of valproate: a summary after 35
years of clinical experience. CNS Drugs.
2002;16(10):695-714. DOIL: 10.2165/0002321
0-200216100-00004

. Verrotti A, Scaparrotta A, Agostinelli S, et al.

Topiramate-induced weight loss: a review. Ep-
ilepsy Res. 2011;95(3):189-199. DOI: 10.101
6/j.eplepsyres.2011.05.014

Cloyd JC, Fischer JH, Kriel RL, et al. Valproic
acid pharmacokinetics in children. IV. Effects
of age and antiepileptic drugs on protein bind-
ing and intrinsic clearance. Clin Pharmacol
Ther. 1993;53(1):22-29. DOI: 10.1038/clpt.
1993.5

Dutta S, Reed RC. Functional half-life is a
meaningful descriptor of steady-state pharma-
cokinetics of an extended-release formulation
of a rapidly cleared drug. Clin Drug Investig.
2006;26(12):681-690. DOI: 10.2165/0004401
1-200626120-00002

Newton CR, Kariuki SM. Status epilepticus in
sub-Saharan Africa: new findings. Epilepsia.
2013;54(Suppl 6):50-53. DOI: 10.1111/epi.1
2277

Dub¢ C, Bhattacharjee A, Bhargava A, et al.
Dynamics and properties of temperature-
dependent seizures in hippocampus in vitro.
Epilepsia. 2007;48(Suppl 6):50-51.

Shinnar S, Glauser TA. Febrile seizures. J
Child Neurol. 2002;17(Suppl 1):S44-S52.
DOI: 10.1177/08830738020170010601

Bryant AE 3rd, Dreifuss FE. Valproic acid
hepatic fatalities. III. U.S. experience since
1986. Neurology. 1996;46(2):465-469. DOI:
10.1212/wnl.46.2.465

El-Khatib F, Rauchenzauner M, Lechleitner
M, et al. Valproate, weight gain and carbohy-
drate craving: a gender study. Seizure. 2007;
16(3):226-232. DOI: 10.1016/j.seizure.2006.1
2.009

Modi AC, Rausch JR, Glauser TA. Patterns of
nonadherence to antiepileptic drug therapy in
children with newly diagnosed epilepsy. JA-
MA. 2011;305(16):1669-1676. DOI: 10.1001/
jama.2011.506

Carpay HA, Arts WF, Vermeulen J, et al. Par-
ent-completed scales for measuring seizure se-
verity and severity of side-effects of antiepi-
leptic drugs in childhood epilepsy: develop-
ment and psychometric analysis. Epilepsy Res.
1996;24(3):173-181. DOI: 10.1016/0920-1211
(96)00015-9

Patsalos PN, Berry DJ, Bourgeois BF, et al.
Antiepileptic drugs--best practice guidelines
for therapeutic drug monitoring: a position pa-
per by the subcommission on therapeutic drug
monitoring, ILAE Commission on Therapeutic

International Journal of Pharmaceutical Quality Assurance

122



International Journal of Pharmaceutical Quality Assurance e-ISSN: 0975-9506, p-ISSN: 2961-6093

Strategies. Epilepsia. 2008;49(7):1239-1276. adults in Italy: a prospective cost-of-illness
DOI: 10.1111/5.1528-1167.2008. 01561.x study (EPICOS). Epilepsia. 2004;45(2):171-
26. Beghi E, Garattini L, Ricci E, et al. Direct cost 178. DOI: 10.1111/5.0013-9580.2004. 09003.x

of medical management of epilepsy among

David et al. International Journal of Pharmaceutical Quality Assurance
123



