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ABSTRACT

Background: Diarrhoea remains one of the major causes of death among infants significantly in Asia, Africa and
Latin America. The major contributing factors for higher incidence and mortality rates are improper sanitation, unsafe
drinking water, physiological conditions like malnutrition, weak immune system. Rotavirus is the major causative
agent of diarrhoea in young children in developed and undeveloped countries. Electrolyte abnormalities is the leading
causes of morbidity and mortality in younger children with acute gastroenteritis and increased mortality is seen in
malnourished children. The common abnormalities associated with acute gastroenteritis are hyponatremia and
hypokalaemia. The average duration of hospital stay is 2.5 days.

Methods: This is a descriptive cross-sectional study which studied 173 patients of acute gastroenteritis which have
been admitted to the CMC, Tehran in 1 year. (June 2021-May2022).

Results: In this study 173 patients were studied. 101 patients (58.4%) were infants, 55 patients (31.8%) were
preschool children and 17 patients (9.8%) were older children. 70 patients (40.5%) were females and 103 patients
(59.5%) were males. The most common electrolyte abnormality that was encountered in this study is hyponatremia
(51.4%) >hypokalaemia (11.6%) >hypernatremia (6.9%) >hyperkalaemia (1.2%).

Conclusions: The order of electrolyte abnormalities seen: Hyponatremia (51.4%), hypokalaemia (11.6%),
hypernatremia (6.9%), hyperkalaemia (1.2%). Duration of hospitalisation is 1 day for majority of the patients and is
high for patients with hyponatremia.
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INTRODUCTION

more related to seasonality, travel and food borne
transmission.> According to CDC, Norovirus is the most

Acute gastroenteritis is still one of the leading causes of
morbidity and mortality. Diarrhoea is the second leading
cause of preventable illness in children under age five.?
The risk factors however appear to be distributed
differently between developed and developing countries.®
Developing countries often experience similar sanitation
and poverty related risk factors, which predisposes their
population to diarrheal illnesses.* Rotavirus is the major
causative agent of diarrhoea in young children in
developed and undeveloped countries. However, the
incidence of illness in developed countries tend to be

common cause of acute gastroenteritis causing 685
million cases per year. Every year almost 50,000 children
die, mostly in developing countries. Acute gastroenteritis
is a problem in both high- and low-income countries. It is
estimated to cost $60 billion globally due to health care
costs and lost productivity. Norovirus illness and
outbreaks are more common in winter. Electrolyte
abnormalities is the leading causes of morbidity and
mortality in younger children with acute gastroenteritis
and increased mortality is seen in malnourished children.®
The common abnormalities associated with acute
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gastroenteritis are hyponatremia and hypokalaemia.”®
The average duration of hospital stay is 2.5 days.°

METHODS

It is a descriptive, cross sectional, retrospective study
conducted in children medical centre, a tertiary care
hospital in Tehran, Iran from June 2021 to May 2022.
with a sample size of 173 patients calculated by non-
probable sampling (convenience sampling).

Inclusion criteria

All gastroenteritis patients referred to the hospital in 1
year were included in the study.

Exclusion criteria

Patients with other underlying disease with gastroenteritis
starting during hospital stay were excluded from study.

The aim of the study is to determine the incidence of
electrolyte abnormalities and duration of hospitalisation
of the gastroenteritis patients admitted over one year.
(June 2021-May 2022). The ethical approval was
provided by the ethical committee of the hospital. The
protection of the privacy of the participants was ensured
and no details were shared.

Statistical analysis

The collected data is entered into SPSS statistical
software. The frequency command is used to determine
the frequency of data. To describe qualitative variables,
the number and percentage and quantitative variables,
mean and standard deviation are used if the distribution
of variables is normal. If the data is not normal, the
median and inter quarter range (IQR) will be used.

To compare the means of quantitative variables in
qualitative subgroups, independent t test and chi square
test are used and in non-parametric conditions, U-Man
Whitney is used. Also, ANOVA command is used to
compare the means of quantitative variables in several
independent groups. The study sample is 173 patients
with the diagnosis of acute gastroenteritis admitted to
CMC over 1 year period. The bivariate and Pearson
correlation coefficients will be used to compare the
means of the quantitative variables.

RESULTS

Out of total 173 patients, 103 patients (59.5%) are males
and 70 patients (40.5%) are females. The sample size is
divided in three different age groups of infants (<1 year),
pre-schoolers (1-7 years) and older children (>7 years)
(Table 1). CBC-differentials, Stool exam and stool
culture were performed.

Table 1: Number and percentage of children in
different age groups.

Age (Years Frequenc Percentage (%
1.00 101 58.4
. 2.00 55 31.8
Valid 0 17 9.8
Total 173 100.0

1=infants (<1 year), 2=preschool children (1-7 years), 3=older
children (>7 years).

The most common sodium abnormality encountered in
this study is hyponatremia seen in 89 patients (51.4%). In
infants (101 patients), the most common sodium
abnormality found was hyponatremia, which is seen in 53
patients (52.5%), followed by normo-natremia in 39
patients (38.6%) and the hypernatremia in 9 patients
(8.9%) (Table 2). The similar trend was seen in preschool
children (55 patients) with 28 patients (50.9%)
hyponatremia, 24 patients (43.6%) with normo-natremia
and 3 patients (5.5%) with hypernatremia. In older
children (17 patients), mostly patients presented with
normal sodium values as seen in 9 patients (52.9%)
followed by hyponatremia in 8 patients (47.1%).
Therefore, on the basis of age, hyponatremia was found
as a dominant finding in infants and pre-schoolers
followed by normonatremia and then hypernatremia.
Older children mostly presented with normal sodium
values followed by hyponatremia and then hypernatremia
(Figure 1). This variability of sodium abnormalities was
analysed using chi square test and the p=0.591. this
implies that there is no significant relation between
variability of sodium values and age of the patients.

Table 2: Percentages of patients with hyponatremia,
hypernatremia and normal sodium levels of patients
at the time of hospital admission.

Sodium level Frequency Percentage (%0)

Low 89 51.4
. Normal 72 41.6
Valid -~ on 12 6.9
Total 173 100.0
Bar Chart
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Figure 1: Sodium values with which children of
different age groups presented to the hospital.
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Sodium values were evaluated on the basis of different
degrees of dehydration and the most common sodium
abnormality found in all the three groups of mild,
moderate and severe dehydration was hyponatremia.
Among the mildly dehydrated patients (28 patients), 15
patients (53.6%) presented with hyponatremia followed
by normal sodium values in 13 patients (46.4%). The
same trend was seen in moderately dehydrated and
severely dehydrated patients. In moderately dehydrated
patients (38 patients), 23 patients (60.5%) presented with
hyponatremia followed by normonatremia in 13 patients
(34.2%) and then hypernatremia in 2 patients (5.3%).
Among the severely dehydrated patients (107 patients),
51 patients (47.7%) presented with hyponatremia
followed by normonatremia in 46 patients (43%) and
hypernatremia in 10 patients (9.3%). It seen that
hypernatremia was most common among severely
dehydrated patients (9.3%) followed by moderately
dehydrated patients (5.3%) (Table 3). This relation was
analysed using chi square test and it showed a p=0.328.
This implies that relation between the different degrees of
dehydration and sodium abnormalities is not significant.

Table 3: Degree of dehydration and corresponding
sodium levels.

Degree of dehydration Low Normal High

Count 15 13 0
8 % within

it degree of  53.6  46.4 0.0
dehydration
Count 23 13 2
% within

Moderate 1 iceof 605 342 5.3
dehydration
Count 51 46 10

Severe % within
degree of 47.7  43.0 9.3
dehydration
Count 89 72 12
% within

Vel degree of 51.4 416 6.9
dehydration

1=infants, 2=pre-schoolers, 3=older.

Again, hyponatremia was seen as a dominant finding in
both males and females. Out of 70 females (100%), 37
patients (52.9%) presented with hyponatremia and out of
103 males (100%), 52 patients (50.5%) presented with
hyponatremia. Hypernatremia was found to be present
only in 3 females (4.3%) and in 9 males (8.7%). This
implies that in both males and females, hyponatremia was
seen as the major sodium abnormality. This relationship
between variability of sodium values and gender was
tested by chi square tests. The p=0.527 and this shows
that there is no significant relationship between sodium
levels and the gender of the patients.

For patients who presented with hyponatremia, mean
duration of hospitalisation was 3.809 days. This was

followed by mean duration of hospitalisation of 2.417
days for hypernatremia patients. This relation of
variability of sodium levels and duration of
hospitalisation was analysed using ANOVA and the
p=0.124. This implies there is no effect of variability of
sodium levels on the duration of hospitalisation.

In this study, mostly patients presented with normal
potassium values as seen in 151 patients (87.3%). When
analysed on the basis of age, following normokalaemia,
as the most common finding, hypokalaemia was the
major potassium abnormality found in all of the age
groups. In infants (101 patients), 96 patients (95%)
presented  with  normokalaemia  followed by
hypokalaemia seen in 4 patients (4%) and hyperkalaemia
in 1 patient (1%). The same trend was seen in preschool
children and older children. In preschool children (55
patients), 43 patients (78.2%) presented with
normokalaemia, 12 patients (21.8%) presented with
hypokalaemia and there was no patient that presented
with hyperkalaemia from preschool age group. Among
older children (17 patients), 12 patients (70.6%)
presented with normokalaemia, 4 patients (23.5%)
presented with hypokalaemia and 1 patient (5.9%)
presented with hyperkalaemia (Figure 2). To test the
significance of this variation, Chi Test is performed and
the p=0.0001 Which shows that this predominance of
Normokalaemia in different age groups is significant.

Bar Chart
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Figure 2: Potassium levels at admission in three
different age groups.

Potassium values were evaluated on the basis of degree
of dehydration and the most common finding in all the
groups was normokalaemia. In mildly dehydrated
patients (28 patients), 24 patients (85.7%) presented with
normokalaemia followed by hypokalaemia in 4 patients
(14.3%). Among the moderately dehydrated patients (38
patients), 32 patients presented with normokalaemia
followed by hypokalaemia in 5 patients (13.2%) and the
hyperkalaemia in 1 patient (2.6%). In severely
dehydrated patients (107 patients), 95 patients (88.8%)
presented  with  normokalaemia  followed by
hypokalaemia in 11 patients (10.3%) and then
hyperkalaemia in 1 patient (0.9%). Therefore, the most
common potassium abnormality in all the three groups of
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degree of dehydration was seen as hypokalaemia (Table
4). This relation was tested using chi square test. The
p=0.813. this implies there is no significant relation
between different degrees of dehydration and the
variability of potassium abnormalities.

Table 4: Degree of dehydration and corresponding
potassium levels.

Degree of dehydration Low Normal High

Count 4 24 0
. % within

jiite degree of 143 857 0
dehydration
Count 5 32 1
% within

JISEIETES degree of 13.2 842 2.6
dehydration
Count 11 95 1
% within

Severe degreeof 103  88.8 0.9
dehydration
Count 20 151 2
% within

Vel degrecof  11.6  87.3 1.2
dehydration

Also, hypokalaemia was seen as common potassium
abnormality in both males and females. Out of 70 females
(100%), 7 patients (10%) presented with hypokalaemia
and out of 103 males (100%), 13 patients (12.6%)
presented with hypokalaemia. There was no case of
hyperkalaemia in females and 2 males (1.9%) presented
with hyperkalaemia. The relation between the variability
of potassium values and gender of patients was analysed
by chi square test. The p=0.426. this implies there is no
significant relationship between variability of potassium
values and gender of the patients.

For patients who presented with hypokalaemia, highest
mean duration of hospitalisation was noted and that is 4
days. For hyperkalaemia patients, mean duration of
hospitalisation was 1.5 days. The relation between
potassium values and duration of hospitalisation was
tested by ANOVA. The p=0.631. This shows that the
effect of different potassium levels on the variability of
duration of hospitalisation is not significant.

Thus, the frequency of electrolyte abnormalities was seen
the following order: Hyponatremia
(51.4%)>hypokalaemia (11.6%)>hypernatremia
(6.9%)>hyperkalaemia (1.2%).

Out of 173 patients, 77 patients (44.5%) stayed for 1 day
in the hospital and 22 patients (12.7%) stayed for <1 day.
This shows that mostly acute gastroenteritis patients
stayed for 1 day in the hospital.

There were no fatalities reported among these 173
patients.

DISCUSSIONS

A similar study was done in 2018 in INDIA by Pratima
and et al with the goal of determining the electrolyte
abnormalities in children aged <5 years suffering from
acute gastroenteritis. In this study 80 children were
studied. Among these 80 children, 55% were <12
months, 25% were between 13-36 months, 20% were
between 3-5 years. 62.5% were hyponatraemic, 38.75%
were isonatremic and no cases of hypernatremia. 26.5%
were hypokalaemic. The fatality rate was 7.5%. The
children who died were all <36 months and all of them
were acidotic. Mostly deaths were due to associated
infection and peripheral circulatory failure. Hyponatremia
and hypokalaemia were the common electrolyte
abnormalities.”

Mostly acute gastroenteritis patients presented with
normal BUN and Cr values at the time of hospital
admission. 145 patients (83.8%) had normal BUN and
only 18 patients (10.4%) had BUN values >20. 153
patients (91.3%) presented with normal creatinine values
and 15 patients (8.7%).

In terms of other laboratory variables, almost 50%
patients presented with normal ESR and CRP values and
50% had high ESR and CRP. 100 patients (57.8%) had
normal WBC values at the time of hospital admission and
67 patients (38.7%) had leukocytosis. The 113 patients
(65.3%) presented with normal Hb levels and 57 patients
(32.9%) presented with low HB levels. Platelet values
were normal for most of the acute gastroenteritis patients
that is 115 patients (66.5%) and 50 patients (28.9%)
presented with high platelet values. The 84 patients
(48.1%) presented with neutropenia and 59 patients
(34.1%) presented with normal neutrophil levels.
Lymphocytosis was seen in 79 patients (45.7%) patients
at the time of hospital admission.

Limitations

limited time duration for which the study is being
conducted. Long term follow up and outcome records
were not available.

CONCLUSION

In this study, the following order of electrolyte
abnormalities was seen: Hyponatremia
(51.4%)>hypokalaemia (11.6%)>hypernatremia
(6.9%)>hyperkalaemia (1.2%). The same trend was seen
in all age groups and both the genders. When variability
of electrolyte abnormalities was analysed on the basis of
age and gender, there is no significant relation found
between electrolyte abnormalities and gender of the
patients, also no significant relation between sodium
abnormalities and the age of the patients was found.

Mostly patients presented with severe dehydration
(61.8%) and order of electrolyte abnormalities in all
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dehydrated patients goes as follows:
hyponatremia>hypokalaemia>hypernatremia>hyperkalae
mia.

Duration of hospitalisation is 1 day for majority of the
patients (44.5%) and when analysed on the basis of
electrolyte abnormalities the following order for mean
duration of hospitalisation was seen: hypokalaemia (4
days) >hyponatremia (3.809 days) >hypernatremia (2.417
days), >hyperkalaemia (1.50 days). Duration of
hospitalisation has no significant relation with sodium
values and potassium values at the time of hospital
admission.

The commonly associated laboratory abnormalities in
acute gastroenteritis patients are high ESR (56.1%), high
CRP (48%), lymphocytosis (45.7%) and neutropenia
(48.1%). The common symptom with which these
patients presented is vomiting (72.8%). Mostly acute
gastroenteritis patients presented with normal stool
WBCs, RBCs and negative stool culture.
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