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Background: Febrile convulsion has a serious impact on the health and development of children.
Diazepam treatment for febrile convulsion has many adverse reactions, which have a negative impact on
the therapeutic effect. Therefore, the present study examined the efficacy and safety of low-dose sodium
valproate on the treatment of pediatric patients with febrile convulsion.

Methods: From August 2016 to August 2019, a total of 110 children who suffered recurrent febrile
convulsions were selected for the present study. These children were randomly divided into the observation
group and the control group, with 55 children in each group. The control group was given low-dose
diazepam therapy, while the observation group received low-dose sodium valproate. The therapeutic effects
were compared between the two groups.

Results: The observation group had a significantly lower effective rate (94.55%) than the control group
(74.55%, P<0.05) and significantly shorter antispasmodic time and fever clearance time (11.60+2.08 min and
11.39+1.81 h, respectively) than the control group (16.07+2.89 min and 17.09+3.12 h) (P<0.05). Six months
after treatment, the observation group had higher scores on cognitive development indices than the control
group, including gross motor skills, language, adaptability, fine motor skills, and social interaction (P<0.05).
In addition, the observation group had a significantly lower incidence of adverse reactions and recurrence
rate (5.45% and 3.64%, respectively) than the control group (20.00% and 18.18%) (P<0.05).

Conclusions: In the prevention and treatment of pediatric febrile convulsions, low-dose sodium valproate
can rapidly relieve the clinical symptoms of children. In addition, this medication exhibits a high safety
profile and significantly improves the cognitive ability of the patients. Low-dose sodium valproate has a

definite therapeutic effect. Therefore, treatment with low-dose sodium valproate is worth promoting.
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Introduction

Febrile convulsions occur in multiple neurological diseases.
The incidence of febrile convulsion is highest in children
aged 6 months to 3 years. As the age increases, febrile
convulsions happen less often (1). The main symptoms of
febrile convulsion in children include muscle spasm and
fever. Moreover, the onset of this disease is acute, and the
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condition of this disease changes rapidly. If children with
febrile convulsion are not treated quickly, the brain function
may suffer irreversible damage as the disease progresses.
The possibility of sequelae will increase, and the life and
safety of the child may be threatened (2).

In the past, diazepam was frequently used to treat febrile

convulsions in children, and it provided good control of
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the symptoms. However, there is a strict requirement
on the blood concentration of diazepam. Inappropriate
dosages of diazepam may lead to adverse reactions and
affect the recovery of the children. As a broad-spectrum
anticonvulsant, sodium valproate has high clinical value
in the treatment of febrile convulsions in children. Low-
dose sodium valproate has a significant control effect on
adverse reactions when applied to treat pediatric patients
with febrile convulsions (3). In addition, it rapidly alleviates
the symptoms in the children, reduces the recurrence of
the disease, and exhibits relatively high therapeutic efficacy
and safety. The present study included 110 children who
had recurrent febrile convulsions between August 2016 and
August 2019 and examined the preventive and therapeutic
effects of low-dose sodium valproate. The results are
reported below.

We present the following article in accordance with the
CONSORT reporting checklist (available at http://dx.doi.
org/10.21037/tp-20-260).

Methods
General information

A total of 110 children who suffered recurrent febrile
convulsions between August 2016 and August 2019 were
selected and randomly divided into the observation group
and the control group (55 patients per group). The control
group consisted of 32 males and 23 females. The youngest
child in the control group was 3 years old, while the oldest
was 5 years (average age: 4.01£0.62 years). In the control
group, the lowest and the highest body temperature at
the time of hospital admission were 37.6 and 41.2 °C,
respectively (mean: 38.6+0.4 °C), and the shortest and the
longest course of disease were 2 months and 9 months,
respectively (mean: 3.7+1.4 months). The observation group
consisted of 31 males and 24 females. The youngest child in
the observation group was 3 years old, while the oldest was
S years (average age: 3.98+0.65 years). In the observation
group, the lowest and the highest body temperature at
the time of hospital admission were 37.8 and 41.1 °C,
respectively (mean: 38.8+0.3 °C), and the shortest and the
longest course of disease were 3 and 10 months, respectively
(mean: 3.9x1.3 months). All the children were diagnosed
with febrile convulsions. This study was approved by the
Ethics Committee of the First People’s Hospital of Fuyang
District, Hangzhou City (2020 Lunshen No. 007). The

parents of each pediatric patient were informed about this
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study and agreed to participate. The study was conducted
in accordance with the Declaration of Helsinki (as revised
in 2013). Children with severe dysfunction of vital organs,
neurological dysfunction, mental illness, allergies to the
drugs used in the study, congenital diseases, traumatic brain
injury, or contraindications to treatment were excluded.
There was no significant difference in the general data
between the two groups (P>0.05).

Study methods

After admission, all children were given conventional
treatments such as anti-infection therapy, oxygen inhalation,
maintenance of unobstructed breathing, correction of
electrolyte disorders, nutritional support, and prevention of
cerebral edema. In addition to the conventional treatments,
the control group was given intravenous injection of
diazepam at an initial dose of 40-200 pg/kg (Tianjin King
York Pharmaceutical Co., Ltd.; approval number: Guoyao
Zhunzi H12020957). It was injected 3—4 times/d, and the
daily dose did not exceed 10 mg. The dose was adjusted
according to the changes in the children’s symptoms and
their response to the medication. The observation group
was given the compound sodium valproate and valproic acid
extended-release tablets at an initial dose of 10-15 mg/kg
(Sanofi (Hangzhou) Pharmaceutical Co., Ltd.; approval
number: Guoyao Zhunzi H20010595) on the basis of the
conventional treatments. The dosage could be increased
to 20-30 mg/kg according to the changes in the children’s
symptoms. Both groups were treated for 7 consecutive days.

Observation indices

The treatment effects were compared between the two
groups. Full recovery was defined as the following: The
clinical symptoms such as convulsions and fever disappeared
completely after treatment, and no adverse drug reactions
occurred. Marked effectiveness was defined as the following:
the children’s clinical symptoms were significantly improved
after treatment, and no adverse reactions occurred.
Effectiveness was defined as the following: The children’s
clinical symptoms were alleviated, and only mild adverse
reactions developed. Ineffectiveness was defined as the
following: The clinical symptoms of the children did not
change or got worse after treatment, and many adverse
reactions occurred. The total effective rate = 1 — ineffective
rate.
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Table 1 Comparison of the therapeutic effects between the two groups [n (%)]

Group Fully recovered Markedly effective Effective Ineffective Total effective rate
Observation group (n=55) 34 (61.82%) 12 (21.82%) 6 (10.91%) 3 (5.45%) 52 (94.55%)
Control group (n=55) 23 (41.82%) 10 (18.18%) 8 (14.55%) 14 (25.45%) 41 (74.55%)
' - - - - 9.622
P - - - - <fs0.05
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Figure 1 The comparative graphs of symptom relief time between the two groups of patients. (A) Antispasmodic time; (B) fever clearance

time.

The antispasmodic time and fever clearance time were
compared between the two groups. Before treatment and
6 months after treatment, the cognitive development of
the two groups was scored using the Gesell Developmental
Diagnostic Scale in terms of gross motor, language,
adaptability, fine motor and social interaction, and the
score range of each index was 0-130 points. The higher the
cognitive development ability, the better. The occurrence
of adverse reactions such as blood pressure, gastrointestinal
reactions, urinary retention, and respiratory depression
during the treatment of the two groups and the recurrence
of 6 months after treatment were compared.

Statistical analysis

Data were processed using the SPSS21.0 statistical software.
A P value <0.05 indicated that a difference was statistically
significant. The measurement data were analyzed with
Student’s 7-test and are expressed as the mean and standard
deviation. The count data were analyzed by the ¥ test and
are expressed as percentages.
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Results
Comparison of the curative effects between the two groups

The total effective rate was 94.55% in the observation
group and 74.55% in the control group (P<0.05, Table I).

Comparison of symptom velief time between the two groups

The values of antispasmodic time and fever clearance
time were sorted from small to large, and curves were
plotted (Figure 1). Large differences can be seen in the
antispasmodic time and fever clearance time between the
two groups of patients. Further statistical analysis showed
that both the antispasmodic time and fever clearance time
were both shorter in the observation group than the control
group (P<0.05, Tuble 2).

Comparison of the cognitive development scores between

the two groups before and after treatment

Before the treatment, there were no significant differences
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in the scores of a number of cognitive development
indices between the two groups, including gross motor
skills, language, adaptability, fine motor skills, and social
interaction (P<0.05). After treatment, all scores had
increased in both groups (P<0.05), but the observation
group had higher scores than the control group (P<0.05,
Table 3).

Comparison of drug safety and recurrence between the two
groups

During the medication period, adverse reactions occurred in
both groups of children. Among the children in the control
group, four had hypotension, three had gastrointestinal
reactions, two suffered urinary retention, and two suffered
respiratory depression, for an incidence rate of 20.00%
(11/55). Among the children in the observation group,
two had hypotension and one developed gastrointestinal
reactions, for an incidence rate of 5.45% (3/55). The
incidence rate of adverse reactions was significantly lower in
the observation group (x’=7.213, P<0.05). All the children
had mild adverse reaction symptoms, and the symptoms
disappeared after symptomatic treatment or withdrawal,
and no other serious complications occurred. Six months
after treatment, two children in the observation group
suffered relapse, manifested as muscle cramps, resulting in

Table 2 Comparison of symptom relief time between the two

groups

Group Anti.spasmlodic Feverl clearance
time/min time/h

Observation group (n=55) 11.60+2.08 11.39+1.81

Control group (n=55) 16.07+2.89 17.09+3.12

t 3.248 3.094

P <0.05 <0.05

77

a recurrence rate of 3.64% (2/55). In contrast, 10 children
in the control group suffered relapse, in which 4 cases of
muscle cramps, 3 cases of fever, 3 cases of muscle cramps
with fever symptoms, for a recurrence rate of 18.18%
(10/55) ((’=7.309, P<0.05). After all relapsed children were
treated with sodium valproate sustained-release tablets, the
symptoms gradually disappeared.

Discussion

Febrile convulsion in children is relatively common in
clinical practice. It is a manifestation of abnormally excited
nerve activity in the motor function area of the brain,
mainly caused by acute infection of the peripheral nervous
system or other factors, that results in local or systemic
muscle contraction characterized by paroxysms. These are
the symptoms of transient disorders of brain function (4).
Children’s nervous system is not yet fully developed,
and their brain function is often poorly controlled or
regulated. Even a very small stimulus may evoke a strong
sense of excitement in the brain, resulting in a convulsion.
Especially in children with fever, a body temperature of
over 38 °C may lead to febrile convulsions. The children
may show upturned eyes and body spasms (5). The shorter
the symptoms last after the onset of the convulsion, the
better the child recovers. If the symptoms cannot be
alleviated in time, the prolonged disease duration will
cause greater damage to the brain. These children are
more likely to suffer sequelae. Moreover, the child’s life
may be threatened (6). Therefore, effective treatments
should be given to the child after the onset of febrile
convulsion to relieve their clinical symptoms.

At present, drugs are the main clinical treatment for the
symptoms of pediatric febrile convulsion. The purpose is to
reduce the damage to the child’s brain, thereby achieving
the therapeutic goals. The treatment is mainly carried out
from the following steps: First, control the symptoms of
convulsions; second, lower the body temperature of the

Table 3 Comparison of the cognitive development ability (scores) between the two groups before and after treatment

Group Time Gross motor

Language

Adaptability Fine motor Social interaction

Observation Before treatment 82.74+5.68

group (n=55)

83.06+5.22

82.67+5.25 84.57+4.96 84.58+4.85

After treatment 93.56+3.84*" 94.29+3.04** 93.19+3.47* 94.26+3.18* 93.34+3.08*
Control group Before treatment 82.85+5.51 83.18+5.14 83.04+5.22 84.33+4.99 84.62+4.77
(n=55) After treatment 89.27+4.49* 90.12+4.30* 89.07+4.13* 90.25+3.87* 90.11+4.04*

Compared with the scores before treatment. *P<0.05; compared with the control group, *P<0.05.
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child; third, find and eliminate the cause of the infection;
fourth, investigate the cause of the convulsion. Among these
medications, diazepam is a commonly used anticonvulsant
drug. Diazepam is a benzodiazepine anti-anxiety drug that
has anticonvulsant, hypnotic, and sedative effects. Once
the drug enters the human body, it inhibits the activity of
neurons in the limbic system, reduces the stimulation of
neuronal activity in the midbrain reticular structure, inhibits
cortical arousal, and reduces abnormal nerve excitability
in the brain’s motor function area, thereby alleviating the
symptoms of febrile convulsions in children (7,8). However,
clinical research has found that diazepam also inhibits the
respiratory center. If the dosage is too high, this drug also
causes the occurrence of complications such as hypotension
and urinary retention. Therefore, the dosage of diazepam is
strictly constrained in clinical practice (9). Sodium valproate
is a broad-spectrum anti-epileptic drug. This drug does not
contain nitrogen as a component and suppresses convulsions
caused by a variety of factors. At present, in clinical
studies, the mechanism of action of sodium valproate in
anticonvulsant therapy has not yet been fully clarified,
but most studies believe that sodium valproate can exert
multiple therapeutic mechanisms to make patients pre-
synaptic and post-synaptic y-aminobutyric Increased acid
transmission has an inhibitory effect on y-aminobutyric acid
transaminase, affects calcium ion and sodium ion channels,
reduces the continuous attack of neurons, and inhibits the
thalamic cortex loop; at the same time, in the synthesis
of y-aminobutyric acid, there is also a The participation
of sodium valerate and its relationship with degrading
enzymes can achieve the anticonvulsant effect, and can
alleviate the myoclonic epilepsy, various types of minor
seizures, mixed epilepsy, etc. that often occur in the human
body (10). Oral sodium valproate is absorbed rapidly, and
its metabolites are mostly distributed in the extracellular
fluids. In the blood, most of the metabolites bind to plasma
proteins. In clinical practice, sodium valproate is mainly
used to treat epilepsy patients in whom other anti-epileptic
drugs are ineffective. This drug exhibits an especially
significant effect in the treatment of minor epilepsy. It is the
first choice for treatment for absence seizures and primary
grand mal seizures (11). In addition, sodium valproate has a
certain effect against infantile spasms and benign infantile
myoclonic epilepsy. A combination of sodium valproate and
other antiepileptic drugs, such as ethosuximide, may achieve
a better therapeutic effect on myoclonic epilepsy (12).
Besides the anti-epileptic effects, sodium valproate also has
significant therapeutic effects against febrile convulsions,
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mental retardation, dyskinesia, herpes-induced pain,
porphyria, adrenal dysfunction, chorea, and alcohol
withdrawal syndrome (13). As a broad-spectrum anti-
epileptic drug, sodium valproate is used in the treatment
of children with febrile convulsion. It increases the
concentration of y-aminobutyric acid and inhibits abnormal
nerve excitability in the brain’s motor function area by
reducing the degradation of y-aminobutyric acid and
increasing the synthesis of y-aminobutyric acid, thereby
relieving the local or systemic muscle spasms and achieving
therapeutic effects against febrile convulsion (14,15). In
addition, sodium valproate causes fewer adverse reactions,
and the main adverse reactions are gastrointestinal
disorders, neurological disorders, and skin reactions.
Administration of low-dose sodium valproate not only
controls and relieves the clinical symptoms of the affected
children but also effectively reduces the occurrence of
adverse reactions and ensures the safety of this medication.
Here, the total effective rate of low-dose sodium
valproate reached 94.55% in the treatment of pediatric
patients with febrile convulsions. This rate was significantly
higher than that of low-dose diazepam (74.55%, P<0.05).
These results indicate that the low-dose sodium valproate
better relieves the clinical symptoms (such as spasms and
fever) and achieves a better therapeutic effect when used to
treat febrile convulsions. The antispasmodic time and fever
clearance time were lower in the observation group than the
control group (P<0.05), indicating that treatment of febrile
convulsions with low-dose sodium valproate can relieve the
clinical symptoms rapidly and help the child recover. Six
months after treatment, the scores of cognitive development
indices, such as gross motor skills, language, adaptability,
fine motor skills, and social interaction were all higher in
the observation group than the control group (P<0.05),
indicating that application of low-dose sodium valproate
in treatment of pediatric febrile convulsions promotes
the recovery and development of the children’s cognitive
ability. The underlying reason is that treatment with low-
dose sodium valproate rapidly relieved the children’s
clinical symptoms and reduced the damage to their brain
function. With the rapid relief of symptoms, the children's
brain function recovered quickly, and their cognitive ability
recovered accordingly. In terms of medication safety, the
incidence of adverse reactions was 5.45% in the observation
group vs. 20.00% in the control group (P<0.05), indicating
that low-dose sodium valproate for pediatric patients with
febrile convulsion causes fewer adverse reactions and is
safer. The recurrence rate was significantly lower in the
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observation group (3.64%) than the control group (18.18%,
P<0.05), indicating that low-dose sodium valproate for
febrile convulsions effectively reduced the recurrence
rate of convulsions and achieved a significant long-term
therapeutic effect.

In summary, low-dose sodium valproate therapy for the
prevention and treatment of pediatric febrile convulsion
rapidly relieves the children’s clinical symptoms and
improves their cognitive development. In addition, the
drug causes few adverse reactions and has a reliable
curative effect. Therefore, treatment with low-dose sodium
valproate is worth promoting.
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