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Abstract
Background: Sodium valproate is one of the widely used medications in the treatment of children with epilepsy. The aim of this
study was to evaluate the possible role of sodium valproate on enuresis and urinary frequency in epileptic children in comparison
to carbamazepine.
Methods: In this prospective cohort study, we enrolled epileptic children aged 5 to 14 years who met the exclusion criteria and
were under monotherapy with sodium valproate or carbamazepine. All the cases were assessed for urinary complications during a
period of one-year follow-up. Patients with urinary complications were tested for urinary tract infection and also for any urogenital
anatomical abnormalities to avoid possible false positive results.
Results: From 290 patients who met the inclusion criteria, 254 cases were studied. It was showed that among 127 patients in sodium
valproate group, 14 (11.02%) cases had enuresis while in 4 cases it was accompanied by urinary frequency. Among these 14 cases, 10
were treatment naives (new cases) (symptoms appeared after 6.1 ± 1.4 weeks) and the other four only had their medication dosage
increased (symptoms appeared after 3.2 ± 0.9 weeks). In three cases, the dosage was reduced and in one case a medication was
replaced with another. In all patients, however, the symptoms subsided within 10 - 30 days. On the other hand, no urinary complication was found in the carbamazepine group.
Conclusions: The results demonstrated that in children with epilepsy, enuresis and day-urinary frequency are two side effects of
valproate and carbamazepine therapy that should be taken into consideration.
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1. Background
Epilepsy is a disorder affecting the central nerves system (CNS). It has been known as one of the most prevalent
neurologic disorders in children. The incidence of epilepsy
in children (under the age of 16 years) is reported ranging
from 41/100000 to 187/100000 (1, 2).
The aim of primary treatment in epilepsy is to prevent the possibility of occurrence of any further episodes
in future. The best treatment method is one that leads
to the lowest possible incidence of future episodes, minimum medication side effect(s) and provides the patient
with a life as normal as possible (3). The main treatment
for epilepsy is pharmacotherapy. Choosing a proper medication for these patients requires considering different
parameters such as type of epilepsy, patient’s age, side ef-

fect(s) of the used drug, interaction with other medication(s) the patient is on, and possibility of drug level monitoring (4, 5).
Enuresis is defined as involuntary nocturnal urination
of children aged above 5 years while the toilet training has
been achieved before (6).
Sodium valproate, as a wide-spectrum treatment, is
one of the most prevalent medication choices in children
with epilepsy. However, like other medications, it associates with different side effects such as hepatic toxicity,
pancreatitis, agranulocytosis, weight gain, hyperammonemia, tremor, and hair loss (7-9). Along with the mentioned side effects, sodium valproate consumption has
been shown to result in certain urinary complications
such as enuresis which occurs more frequently upon the
dosage increase (10-12).
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2. Objectives
This study intended to evaluate the effect of sodium
valproate monotherapy on the enuresis and urinary frequency in children with epilepsy and also to compare it
with carbamazepine as another choice of treatment for
epilepsy.

3. Methods
3.1. Patients and Ethics
This prospective cohort study was conducted between
August 2016 and August 2017 in the Children’s Medical Center, Tehran, Iran. The study was approved by both Hospital’s Medical Ethics Committee and University’s Medical
Ethics Committee. All the patients’ guardians signed a
printed consent form freely after being explained about
the aims and methods of the study according to their level
of knowledge.
3.2. Methodology
All the children previously diagnosed with epilepsy
and on monotherapy with sodium valproate or carbamazepine were enrolled. Patients with a history of growth
and developmental delay, as well as those having any
past (since 3 months prior to admission) or current urinary complications or genitourinary anatomical abnormalities, were excluded. In order to evaluate the growth
and developmental delay, patients’ files and past medical
histories were assessed. Regarding the newly diagnosed
cases, clinical and para-clinical analyses such as imaging
(to rule out any structural abnormalities) were performed.
Moreover, patients consuming more than one type of medication for epilepsy were excluded from the study as well as
other medications causing urinary complication(s) as side
effect.
Patients were divided into two groups: Exposure group
being the cases on sodium valproate and comparison
group being those on carbamazepine. All the individuals were evaluated every three months for one year at
each visit as well as by routine calls of physicians with
their parents for searching for any sign(s) of urinary complications such as enuresis and day frequency. Enuresis
was defined as ≥ 2 and ≥ 1 episodes of bedwetting per
month in 5 to 6-year old children and older than 6 years
in the absence of urinary tract infection (UTI) or genitourinary anatomical abnormalities (6). In cases with urinary sign(s)/symptom(s), a thorough history was taken
and examinations were done as well as para-clinic tests
such as urine analysis, urine culture and urinary system
ultrasonography in order to exclude patients with UTI.
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Moreover, different affecting variables such as weight, age,
sodium valproate dosage, and duration of the treatment
were recorded for all the patients.
3.3. Statistical Analyses
All the information from patients’ files as well as direct
and indirect evaluations were saved in a Microsoft Office
Excel file which was checked multiple times by authors in
order to avoid any human caused error. Finally, all the collected information was analyzed using Statistical Package
for Social Sciences (SPSS) version 21.0 (SPSS, Inc., Chicago,
IL, USA). P value less than 0.05 was considered statistically
significant.

4. Results
Considering the inclusion criteria, 290 patients were
identified eligible for joining this study. Thirty six patients
did not meet the inclusion criteria and were excluded. So, a
total of 254 individuals were enrolled in the study. Among
all the participants, 117 (46.1%) were male and 137 (53.9%) female. The mean age of the patients was 9.37 ± 2.6 years
(ranged from 6 to 14 years) with more than half of the children aging above 11 years. The results showed the mean
of disease duration being 2.82 ± 3.77 years (ranged from
6 months to 9 years). Also, 66 (26%) cases had a positive
family history of epilepsy. All enrolled patients had abnormal changes in their electroencephalography (EEG) while
their magnetic resonance imaging was normal. As mentioned before, patients were categorized into two groups
based on their anticonvulsant medication. In the sodium
valproate (syrup or tablet) group, there were 127 cases with
the mean age of 7.48 ± 2.64 years among whom 57 (44.9%)
were male and 70 (55.1%) female. In the other group, patients consuming carbamazepine, the mean age was 8.26
± 2.57 years among whom 61 (48%) patients were male and
66 (52%) female. The demographic and clinical features of
the two groups are illustrated in Table 1.
After careful evaluations in the mentioned period, 17
(6.7%) out of 254 patients reported enuresis and/or day frequency. The incidence of urinary complications in sodium
valproate group was 16 and in carbamazepine group 1,
which decreased to 14 and 0, respectively, after the mentioned evaluations in the methods. The differences between cases with and without urinary complications in
sodium valproate group are shown in Table 2. Statistically
significant difference was found between age and treatment duration (P values are bolded in Table 2). Moreover,
among 14 cases in the sodium valproate group with urinary complications, 12 had isolated enuresis and the other
two had enuresis accompanied with day frequency. Among
Iran J Pediatr. 2018; 28(6):e66083.
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Table 1. Demographic and Clinical Data of Both Groups
Demographic and Clinical Features

Sodium Valproate Group

Carbamazepine Group

57 (44.9)

61 (48)

0.2

Gender, No. (%)
Male
Female
Age, y

P Value

70 (55.1)

66 (52)

7.48 ± 2.64

8.26 ± 2.57

0.23

26 ± 7.07

25.69 ± 6.74

0.79

Weight, kg
Disease duration, y

3.96 ± 3.01

3.59 ± 2.62

0.09

Treatment duration, mo

12.5 ± 6.55

12.37 ± 6.58

0.12

33 (26)

29 (22.8)

0.34

Positive family history

the mentioned 14 cases, 10 had started sodium valproate
for the first time, while the others experienced dosage
increase. Among 10 sodium valproate naive cases (new
cases), the mean time within which the urinary complication(s) were observed was 6.1 ± 1.4 weeks. Moreover, for
those four individuals who had dosage increase, the mean
time for expression of urinary complication(s) was 3.25 ±
0.95 weeks. If required, changes were made in the medication type or the dosage of sodium valproate. Accordingly,
three cases needed their dosage decreased and in the other
one the treatment was changed to carbamazepine. In these
three cases both interventions led to vanishing of urinary
complications in a time period of 10 - 30 days. Among other
10 cases, seven were symptom-free after 183.7 ± 31.5 days
while in other three individuals the urinary complications
remained untreated.

5. Discussion
During the childhood, two of the most common medications in the treatment of epilepsy are sodium valproate
and carbamazepine (7-9). Therefore, the aim of the current study was to investigate the role of sodium valproate
monotherapy on urinary complications especially enuresis in children with epilepsy and to compare the results
with carbamazepine monotherapy as well as investigation of those factors which are related to the complications. Also, some other questions including effectiveness
of changing the medication or other interventions for
these complications were tried to be answered.
According to Table 1, there was no statistically significant difference found between the two groups. Our results showed an incidence of 11.02% for urinary complications including enuresis and polyuria in sodium valproate
group while this incidence was 0% in carbamazepine
group. The statistical analysis on urinary complications
showed a statistically significant difference between these
Iran J Pediatr. 2018; 28(6):e66083.

two groups (P < 0.001). Moreover, the results demonstrated that among all the demographic and clinically evaluated parameters from patients with and without urinary
complication in sodium valproate group, only age (P =
0.003) and treatment duration (P = 0.029) were statistically significant.
Recent studies have shown that there might be a relation between consumption of sodium valproate and urinary complications such as enuresis, polyuria, and urine
incontinency. According to the literature, these side effects
are more likely to occur in patients who require dosage
increase. Despite these reports, there is a lack of solid
evidences on association of urinary complications with
sodium valproate and thus these complications are not
known as side effects of this drug (11, 13, 14). Egger and
Brett performed a retrospective study on the side effects of
sodium valproate on epileptic children focusing on weight
gain, they showed that among 100 cases, only 7% exhibited enuresis as a side effect (15). Also, Herranz et al. found
an incidence of 5.6% (5 out of 88 cases) for enuresis and
6.8% (6 of 88 cases) for polyuria in epileptic children under monotherapy with sodium valproate (10). In 2015, Yamak et al. performed a perspective study on 72 epileptic
children aged 8 years and 7 months (range 5 - 12 years) consuming sodium valproate (as monotherapy). The enuresis
caused by sodium valproate was present in 24% of their
cases in a mean time period of 19.8 days after exposure
(13). This study, which is more similar to results from the
current study, showed a higher range of enuresis rate that
might be due to different factors such as genetic and/or epigenetic variations. However, the authors have not evaluated the UTI or genitourinary abnormalities in the cases
with urinary complications that may be another reason
for the higher prevalence of enuresis and/or day urinary
frequency. According to their results, no statistically significant relation was found between enuresis and any of
the studied parameters such as positive family history of
epilepsy or disease duration which is in agreement with
3
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Table 2. Differences in Demographic and Clinical Data in Patients with and Without Urinary Complication(s) in Sodium Valproate Group
Demographic and Clinical Features

With Urinary Complication(s)

Without Urinary Complication(s)

7 (50)

48 (43.2)

0.61

Gender, No. (%)
Male
Female
Age, y
Weight, kg

7 (50)

63 (56.8)

6.7 ± 1.3

8.9 ± 1.4

0.003a

22.44 ± 7.25

27.79 ± 7.06

0.07

4.9 ± 3.31

3.82 ± 2.9

0.18

Treatment duration, mo

1.18 ± 0.06

12.37 ± 6.58

0.029a

Dosage, mg/kg/day

28.5 ± 7.59

27.2 ± 7.6

0.73

5 (45.4)

29 (26.1)

0.92

Disease duration, y

Positive family history, No. (%)
a

Indicated by small letters.

our study. Moreover, they found that there is a statistically
significant relation between age and enuresis (P = 0.03)
which was also confirmed by the current study (P = 0.003).
So far, no exact pathway(s) have been introduced as the
mechanism of enuresis as a result of consuming sodium
valproate. However, different hypotheses have been suggested such as an increase in sleep depth and the inability
of waking up after taking sodium valproate (16-18). Unfortunately, due to the lack of polysomnography in this study,
it is not possible to evaluate this hypothesis with the results. The other hypothesized pathway is that sleep apnea
which also causes weight gain (one of the major side effects
of sodium valproate) could be considered a risk factor for
this condition, although it was showed that there was no
statistically significant difference between patients with
urinary complications and symptom free cases in sodium
valproate group regarding this particular factor.
Lack of some evaluating tools such as polysomnography could be considered as a imitation to this study. Also
lack of healthy controls may be another one but there are
different studies which previously evaluated the incidence
of enuresis in healthy children (6).
Taken together, the current study showed that enuresis is a prevalent side effect of sodium valproate in children
with epilepsy where the younger patients are more prone
to present this phenomenon. Moreover, results indicated
that dose reduction or changing the medication might be
a proper choice for the mentioned patients with enuresis
if their adherence to the medication seems to be poor due
to the side effects. However, it was showed that in more
than half of the cases with enuresis, this phenomenon may
vanish by time and trying the wait and watch theory is
highly recommended as a proper action. Although authors
strongly hope that these findings help clinicians, it is necessary to carry out further complementary studies in this
4
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field. We recommend evaluating the possible relation between urinary complications and plasma levels of sodium
valproate in children with epilepsy as well as performing
polysomnography.
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