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Abstract

Background: One of the common side effects of gastroenteritis in children is seizure, which is one of
the causes of fever, electrolyte disturbances, and meningitis. This study was aimed to investigate the
determinant factors in seizure in children with gastroenteritis and seizure admitted in Tabriz
Children's Hospital from 2001 to 2016.

Materials and Methods: This is a descriptive study. The study population included all children
admitted with diagnosis of gastroenteritis and seizure in Tabriz Children's Hospital during the years
2001 to 2016. The data of admitted patients including electrolyte disturbances, age, gender, blood-
venous analysis, Blood urine nitrogen (BUN), and creatinine tests were extracted from hospital
records by a resident and intern of this hospital using a questionnaire designed for this research.

Results: A total of 84 patients were included in the study. The patients included 44 males (52.4%) and
40 females (47.6%). The mean age of the patients was 9.31 + 7.13 years. Forty-six (55.42%) patients
suffered from electrolyte impairment, 24 of which (52.2%) were male and 22 (47.8%) were female;
and hyponatremia was the most common disorder (24.10%). Accordingly, only BUN of has proven to
be a strong predictor of the likelihood of seizure; also despite of non-significant p-value of PH, it had
a potentially strong association with seizure.

Conclusion
According to the results of this study, electrolyte impairment is fairly common in children with acute
gastroenteritis. Education about the management of children with seizure to is an important factor in
this regard.
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Seizure Following Gastroenteritis in Children

1- INTRODUCTION

Gastroenteritis is a digestive tract
infection that can be due to the viral and
bacterial factors, the most common
symptoms include diarrhea and vomiting,
which can be accompanied by fever and
abdominal pain (1-3). Diarrhea has a high
contribution to the death of infants (9%),
which accounts for about 71% of the
million deaths per year in the world (4, 5).
An average of 1.66 billion deaths occurred
in 2014 in infants below the age of 5 years
old in developed countries, of which about
80% were in Africa, South Asia, and
Middle East (6). Gastroenteritis can be
found in healthy infants without any
association with  diseases such as
meningitis, encephalitis, and
encephalopathy (7). Mostly Gastroenteritis
occur in the winter and early spring, and
the most common cause for this is
rotavirus (8).

In children, the daily water exchange rate
is much higher than adults, as well as the
incomplete  kidney  development in
children, which  results in  more
extracellular fluid, so water and electrolyte
disturbances in children are more
dangerous than adults (5, 8, 9). The most
important complication of gastroenteritis
in children is seizure, which is one of the
causes of fever, electrolyte disturbances,
meningitis and sometimes toxins (4, 9).
Electrolyte  disturbances  such  as
hyponatremia, hypernatremia and
hypocalcemia are the major cause of
seizures in these children (9-11). However,
in many cases, seizures followed by
gastroenteritis without electrolyte
disturbances and  abnormalities  in
Electroencephalogram (EEG) (12). In
some cases, seizures followed by
gastroenteritis without fever which is not
necessarily febrile seizure due to the
gastroenteritis (12, 13). Various spectrums
of benign convulsions or epileptic
syndromes may develop in infants and
pediatrics (12, 13). Seizure is one of the
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most common problems in children and
occurs due to various factors that are
common in the ages of 9 months old to 5
years old, but it mainly occurs at the age of
14 months to 18 months, and often can be
associated with fever and seizures which is
related with good prognosis (11, 13-15).
The most common causes of fever in this
type of seizure can be: acute infections of
the respiratory tract, acute otitis media, and
gastrointestinal tract infections and urinary
tract infections (5, 8, 15). On the other
hand, in children having seizures without
fever the assessments to carry out in order
to find the causes of such metabolic
diseases and infectious and cerebral
anomalies, which can be used to evaluate
patient’s prognosis (2, 11, 14, 16).

Considering the high prevalence of
gastroenteritis in  children (4), the
complications caused by this disease (6),
which is involved in the morbidity and
morbidity of the disease, especially the
seizure following gastroenteritis, is very
important. One of the most important
measures is to determine the prevalence of
these ~ complications  for  planning
preventive measures. The aim of this study
was to investigate the determinant factors
in seizure in children with gastroenteritis
and seizure admitted in Tabriz Children's
Hospital from 2001 to 2016.

2- MATERIALS AND METHODS
2-1. Method

The study is an epidemiological
descriptive-analytic epidemiologic study
based on hospital records. The study
population included all children admitted
with diagnosis of gastroenteritis and
seizure in Tabriz Children's Hospital
during the years 2001 to 2016. This study
was approved by local Medical Ethical
Committee of Tabriz University of
Medical Sciences which was in
compliance with Helsinki declaration.
Also, all patients’ information remained
confidential.
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Exclusion criteria were: the presence of
underlying illness or the use of drugs that
can  cause electrolyte  impairment
(including  kidney, endocrine, heart
disease, diuretic use and, and absence of
seizure, etc.). Since, Dehydration caused
by diarrhea usually is mild and laboratory
tests have no derangement in electrolyte
levels. Consequently, initial laboratory
tests such as serum glucose, blood urea
nitrogen, creatinine, and electrolytes, are
required in order to assess the degree of
dehydration and to differentiate the
convulsion with mild gastroenteritis from
other type of seizures; accordingly (6),
type of electrolyte disturbances (Na, K,
BUN, Cr, VBG, BS, Ca, CBC, CRP), age,
gender, seizure, and mortality, were
recorded from patients hospital records
using a designed questionnaire.

2-2. Statistical analysis

Quantitative data were presented as mean
+ standard deviation (SD), and qualitative
data were demonstrated as frequency and
percent. To analyze the data for the
analysis of descriptive statistical methods
including frequency distribution tables,
graphs and numerical indices were used to
describe the wvariables in question.
Statistical analysis was performed using
the version 22.0 of SPSS™ statistical
software (SPSS Inc., Chicago, IL, USA).
In this study P<0.05 was considered
statistically significant.

3- RESULTS

A total of 100 children with diagnosis of
gastroenteritis associated with seizure were

Table-1: Frequency of electrolytes impairment

admitted to Tabriz Children's Hospital
during the 2001 to 2016 was studied.
Sixteen cases were excluded based on
exclusion criteria and 84 patients were
enrolled in the study. The patients
consisted of 44 boys (52.4%), and 40 girls
(47.6%). The mean age of study was 9.31
+ 7.13 years. The mean weight was 11.64
+ 5.33kg. Forty-six (55.42%) patients
suffered from electrolyte impairment, 24
of which (52.2%) were male and 22
(47.8%) were female. Hyponatremia was
the most common disorder (24.10%), and
the frequencies of other problems were
hypernatremia in 9 (10.44%) cases,
hyperkalemia, in 16 (19.28%) cases,
hypocellular in 1 (1.20%) cases. Acidosis
and alkalosis were found in 25 patients
(37.88%), and 7 (10.61%) patients,
respectively (Table.1).

The mean incidence of epilepsy was 0.14+
0.35. The mean of sodium was 136.74 +
4.20 (mmol/L) and the mean of potassium
was 4.44 + 0.50 (mmol/L); also the mean
of calcium was 4.63 + 4.60 (mg/dL). Mean
of creatinine in patients was 0.58 + 0/14
(mg/dL). Mean BUN was 25.28 + 8.08
(mmol/L). The mean PH was 7.36 + 0.74.

Using the regression logistic statistical test,
among the examined biomarkers and
electrolytes, only BUN has proven to be a
strong predictor of the likelihood of
seizure (p= 0.02, Odds Ratio: 1.31, Z-
value: 1.31) (Figures.1, 2); although PH
had a non-specific p-value, but it had a
strong association with seizure (P-value:
0.19, Odds Ratio: 0.85, Z-value: -2.29)
(Figures.1, 3).

Electrolytes impairment Percent
Hypokalaemia 1.20
Hyperkalemia 19.28
Hypnotherapy 24.10
Hypernatremia 10.84

Acidosis 37.88
Alkalosis 10.61
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Fig.1: predicting the likelihood of seizure using serum BUN and PH.
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Fig.2: Predicting the likelihood of seizure using serum BUN.

Int J Pediatr, VVol.5, N.12, Serial No.48, Dec. 2017 6442



Vafaei et al.

Predictive Margins

7.2 7.3

7.5 7.6

Fig.3: predicting the likelihood of seizure using serum PH.

4- DISCUSSION

The benign infancy seizure is described
as no known etiology, has normal EEG,
occurs in infants less than 2 years of age,
and occurs in infants who have family
history of seizure and neurological disease
with impaired development. The type of
seizure is tonic-generalized cloning is the
most common type (15, 16, 18-20).
Motoyama et al. also reported a clinical
pattern that the mild gastroenteritis caused
a clinical condition that the seizure was a
febrile seizure at the age of 6 months to 3
years, which was a tonic-generalized clone
following days (7). The first to fifth occurs
after infection with  gastroenteritis.
Laboratory tests that contain B1 and liquid
serum electrolytes are all normal (13, 20).

Several studies have been carried out after
the above-mentioned study (7), which has
been described as case report, which has
been reported in Japan (2), Hong Kong
(13), Taiwan (12), and most recently in
Europe (21); all of which indicate the
association between gastroenteritis and
seizure. A study by Zerr et al. (15), and

Int J Pediatr, VVol.5, N.12, Serial No.48, Dec. 2017

Lee et al. (19), have shown that feverless
seizures that are repeatedly associated with
gastroenteritis are far more likely to occur
than the type of FC followed by GE.
Rotavirus has been reported in more than
50% of fecal examination among these
patients in previous researches, which
performed EEG these patients, indicating a
focal source with or without secondary
generalization of rotavirus (20, 22-25). As
previously mentioned gastroenteritis is
defined as:

1) The age of 6 months to 3 years old as
generalized tonic-clonic, 2) Mild degree
degradation, 3) Repetition of seizures on
multiple repetitive days, 4) The EEG taken
during seizure does not contain seizure
discharges, 5) The presence of rotavirus in
SE, 6) Good prognosis, and 7) Normality
(8, 11, 15, 26-28). In recent years, several
reports and studies have been provided
from East Asia, including Japan (2), Korea
(20, 28), Taiwan (12), and even Western
countries (21, 29, 30) about seizures and
gastroenteritis (1, 28, 31-33).
Gastroenteritis occurs in healthy infants
from all walks of life, without any
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association with meningitis, encephalitis,
and encephalopathy (5, 7) . It occurs more
often in the winter and early spring, and
the most common cause for this is
rotavirus (10, 16, 25, 28). In studies, the
prevalence of seizure and gastroenteritis is
more common in females than males. The
prevalence of males/females is 1/1.5-1.8
(9, 19, 31, 33, 34), which in our study this
ratio was in favor of male and males /
females ratio was 52.4% / 47.6%. Family
history in these people is usually negative
(35). The most common form of seizure
was generalized and the second common
form was partial complex form with
consciousness impairment (5, 11, 16, 19,
36), in which 13-65% of the studied cases
were partial complex form of seizure. On
the other hand, gastroenteritis and seizure
are classified according to the number of
seizures, which are as follows: 1-8
episodes in a 24-hour period. Considering
the patients age, gastroenteritis is more
common in ages older than 2 years, and
also the number of seizures are more
common in ages older than 2 years (1, 8,
24, 34).

4-1. Limitations of the study

The limitation in this study was the small
sample size. Also, this study was
retrospective based on the completion of a
questionnaire and in some cases the exact
number of seizures was not recorded.

5- CONCLUSION

According to the results of this study,
electrolyte impairment is fairly common in
children  with acute gastroenteritis.
Education about the management of
children with seizure can be an important
factor in this regard.

6- ABBREVIATION

Na: Sodium,
K: Potassium,
BUN: Blood Urea Nitrogen,
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Cr: creatinine,

VBG: Venous Blood Gas,
BS: Blood Sugar,

Ca: Calcium,

CBC: Complete Blood Count,
CRP: C - reactive protein.
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