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Abstract

Objective:
The aim of this systematic review and meta-analysis was to evaluate the prevalence of hyponatremia in Iranian
children diagnosed with seizure
Methods:
The searches were conducted in English and Persian by two independent scholars in international databases (pubMed,
Web of science, Scopus and Google scholar) and domestic ones (SID, Magiran) to find relevant studies with a time
span from the very onset of the database until September 2018 (without time limit). The keywords used in the
searching strategy included " hyponatremia",''seizure" "children","prevalence" and "Iran" which were combined with
Boolean operators, AND, OR and NOT.
Results:
Five studies conducted on 2323 Iranian children were included in the meta-analysis, the overall Prevalence of
hyponatremia in 2323 Iranian children was 7.1% (95% CI: 6.1, 8; I2 = 98.8%).
Conclusion:
Seizure is a symptom that can be caused by various causes; the subject who has experienced seizure can be
discharged without the need for continued anticonvulsant treatment, or long-term treatment of an articular or multiple
drug. The most common causes of seizure include fever, hypoglycemia, hypocalcemia, infection, head trauma,
poisoning and excessive use of medications. Also, some neurological diseases, such as brain tumors and neurological
anomalies, can enhance the possibility of the occurrence and recurrence of seizures. In addition, any factor that
reduces oxygen transferred to the brain can cause seizures.
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Introduction

Seizure attacks are common neurological
disorders occurring during adolescence; the
prevalence rate varies from 4 to 6 per 1,000
among children in the society (6). Seizure is one
of the common causes of hospitalization of
children and it can cause various complications
among patients(7).In dealing with a child who is
experiencing his first seizure attack, the
recurrence of seizure is a possibility to consider in
all cases (8). One third of children with seizures
will experience recurrence and 10% of children
will have three or more seizure attacks (9). Age is
one of the most important risk factors for seizure
recurrence; the lower the age at which seizure
attack occurs, the more possible the recurrence
will occur (50% at the age of one and 20% at the
age of 3 years) (10).Since a child's experiencing
seizure is always a terrible experience for parents,
preventing the recurrence of seizure is very
important; on the other hand, the use of
anticonvulsants is not uncomplicated; therefore, it
seems that the importance of identifying the
predisposing factors of recurrence is crystal clear
for everyone (11). Since the first seizure in
children leads to hospitalization and para-clinical
tests, it was decided to evaluate the prevalence of
hyponatremia in Iranian children with seizure.

Materials and Methods

The methods used in the present systematic
review were developed in accordance with the
instructions in the PRISMA checklist [17]. Cross-
sectional, case-control, and cohort studies were
included in the present research; case series, letter
to editors, case reports, clinical trials, study
protocols, systematic review and narrative review
are not included.

Searching strategy

The searches were conducted in English and
Persian by two independent scholars in
international databases (pubMed, Web of science,
Scopus and Google scholar) and domestic ones
(SID, Magiran) to find relevant studies with a
time span from the very onset of the database

until September 2018 (without time limit). The
keywords used in the searching strategy included
" hyponatremia",''seizure""children","prevalence"
and "Iran" which were combined with Boolean
operators, AND, OR and NOT.

Study selection and data extraction

Two researchers reviewed the titles and abstracts
independently, taking into account the eligibility
criteria. After removing repeat studies, the full
text of the studies was evaluated based on
eligibility criteria and, if needed, the required
information was obtained from the authors.

Quality assessment

Hui et al tools were used to evaluate the quality of
the methodology and the risk of bias in each
individual observational study [18]. Meta-analysis
was conducted using STATA 14.

Results

Study selection

The initial searching process yielded a total
number of 394 articles from various sources. 263
studies turned out to be non-repetitive, out of
which 131 studies were excluded due to unrelated
titles during title and review process. 5 out of 15
studies met eligibility criteria. 10 other studies
were removed for different reasons, 1 were
reviews, 2 were letters to editor, and 7 did not
have the minimum required to be included the
study.
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Fig 1. PRISMA flow diagram

Study Specifications:

Studies had been conducted on 2323 patients. The
age range of the subjects was between 1 and 14
years old. 5 studies, which underwent the review
process, were obtained from five provinces,
Isfahan, Tehran, Mashhad, Ilam and Kashan. The
most common sampling methods turned out to be
simple sampling, purpose-based, census-based,
and simple random sequences. More than 75% of
studies turned out to have minor risk of bias; one

study was removed due to poor quality. The most
common site at which studies had been conducted
was hospital (n = 5) (Table 1).

Prevalence of hyponatremia in Iranian
children diagnosed with seizure:

Five studies conducted on 2323 Iranian children
were included in the meta-analysis, the overall
Prevalence of hyponatremia in 2323 Iranian
children was 7.1% (95% CI: 6.1, 8; I2 = 98.8%).
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Table 1. Studies included in the systematic review and Prevalence of hyponatremia in Iranian
children diagnosed with seizure

Overall  (I-squared = 98.8%, p = 0.000)

Amini (2008)

Mohammadi (2009)

Study

Khorasani (2005)

Talebian (2015)

Taherian (2017)

ID

0.07 (0.06, 0.08)

0.06 (0.05, 0.07)

0.20 (0.14, 0.26)

0.50 (0.45, 0.55)

0.12 (0.06, 0.18)

0.02 (0.00, 0.04)

ES (95% CI)

100.00

65.89

2.65

%

3.60

2.34

25.53

Weight

0.07 (0.06, 0.08)

0.06 (0.05, 0.07)

0.20 (0.14, 0.26)

0.50 (0.45, 0.55)

0.12 (0.06, 0.18)

0.02 (0.00, 0.04)

ES (95% CI)

100.00

65.89

2.65

%

3.60

2.34

25.53

Weight

0-.551 0 .551

Fig. 2 : The Prevalence of hyponatremia in Iranian children diagnosed with seizure  and its 95% interval for
the studied cases according to the year and the city where the study was conducted based on the model of
the random effects model. The midpoint of each section of the line estimates the% value and the length of
the lines showing the 95% confidence interval in each study. The oval sign shows Prevalence of
hyponatremia in Iranian children diagnosed with seizure for all studies
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FIG. 3. Meta-regression between publication year and Prevalence of hyponatremia in Iranian children
diagnosed with seizure

ID First Author Year Province Sample
size

ES 95% CI for
ES

%
Weight

Risk of
bias

Low Up
1 Talebian[1] 2015 Kashan 100 0.120 0.056 0.184 2.34 Low
2 Amini[2] 2008 Isfahan 1486 0.060 0.048 0.072 65.89 Low
3 Khorasani[3] 2005 Mashhad 365 0.500 0.449 0.551 3.60 Moderate
4 Taherian[4] 2017 Tehran 200 0.020 0.001 0.039 25.53 Low
5 Mohammadi[5] 2009 Ilam 172 0.200 0.140 0.260 2.65 Low
-- Pooled ES ---- ------ 2323 0.071 0.061 0.080 100 -----
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Discussion

Five studies conducted on 2323 Iranian children
were included in the meta-analysis, the overall
Prevalence  of hyponatremia in 2323 Iranian
children was 7.1% (95% CI: 6.1, 8; I2 = 98.8%)
.Despite being benign in the majority of cases, the
frequency of seizures requiring special treatment,
diagnosis and planning, is so high that every child
must undergo a complete description, careful
examination and para-clinical assessment (12).
Therefore, diagnostic evaluation affects decision-
making, family counseling, and the need for
hospitalization and follow-up of these patients
(13). The provision of accurate evidence of
attacks over time helps identify the factors that
trigger and intensify the attacks; the nurse can
take advantage of such information to control and
decrease the frequency of attacks, prevent them
and reduce complications (14).

Seizure is a symptom that can be caused by
various causes; the subject who has experienced
seizure can be discharged without the need for
continued anticonvulsant treatment, or long-term
treatment of an articular or multiple drug (15).
The most common causes of seizure include
fever, hypoglycemia, hypocalcemia, infection,
head trauma, poisoning and excessive use of
medications. Also, some neurological diseases,
such as brain tumors and neurological anomalies,
can enhance the possibility of the occurrence and
recurrence of seizures. In addition, any factor that
reduces oxygen transferred to the brain can cause
seizures (16).

Conducting such studies and analyzing the causes
of seizures in other parts of the country and other
age groups seems to be useful in achieving a more
comprehensive and accurate outcome. Other
researches are, also, recommended to consider the
mechanism of the relationship between different
causes of seizure in children with variables such
as age, gender and season of the year and blood
electrolytes.
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