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Frequency of Electrolyte Imbalance in Children of Pediatricacute Diarrhea

Muhammad Zain Ul Abadin', Maria Iftikar’, Navaira Arshad’, Zeeshan Mahmood’, Beenish Tahira’,
Muhammad Shafiq’, Tayaba Khawar Butt’

Abstract

Objective: To find out the electrolyte abnomalities among children affected by pediatric acute diarrhea.
Methods: Two hundred and eighty children fulfilling the inclusion/exclusion criteria admitted in
Department of Pediatrics, Services Hospital, Lahore was taken. Informed consent of the parents of children
was obtained to include their data in the study. Demographic profile age, gender, was recorded. Every
children with acute diarrhea was followed through 5cc venous blood test sent to the hospital laboratory with
the help of pramedical staff of the hospital for evaluation of electrolyte imbalance.

Results: In our study, out of 280 cases of Pediatric acute diarrhea, 50 %( n=140) had up to 1 year of age.
64%(n=174) were male while 38 %( n=106) were females. Hyponatremia was the most common electrolyte
abnormality effecting 22.5% males and 6.5% females followed by hypokalemia.Electrolyte imbalance was
more common in children of age group 2-5years.

Conclusion: Electrolyte and acid base abnormalities are common in children with acute watery diarrhea
affecting children of 3-12 months of age. Hyponatremia and hypokalemia are the most common
abnormalities. Both abnormalities increase with an increase in duration of diarrhea, occur more frequently in
patients who are severely dehydrated.
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Introduction

Diarrhea is defined as passage of three or more
liquid stools per day or increase loss of water
and electrolytes in stool leading to imbalance and
later deficiency of water and electrolytes in the body.'
Childhood diarrhea is the most common cause of
morbidity and mortality, especially in the low and
middle- income countries.” Acute diarrheal disease is
the leading cause of morbidity and mortality in
Pakistan.

Each year diarrhea kills around 760, 000 children
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under five. Globally, there are nearly 1.7 billion cases
of diarrheal disease every year. It is the leading cause
of malnutrition in children under five years of age.’
Short term complications of acute diarrhea are dehy-
dration, electrolyte imbalance, malnutrition, shock
and death.*

Normal stool has an alkaline pH. Sodium and pota-
ssium are the primary stool solutes. The sodium plus
potassium concentration in stool usually ranges
between 130 and 150 mEq/L. Other cations, such as
calcium and magnesium, are present at much lower
concentrations.”

Commonly observed electrolyte disturbances are
hypernatremia, hyponatremia and hypokalemia.’ In
secretory diarrhea, there is also hyperchloremic meta-
bolic acidosis which can present as hypotension and
acute renal failure. Lactic acidosis may supervene as
a result of tissue hypoperfusion.” Hyponatremia is
one of the most common electrolyte disorders, the
frequency ranges from 1% to 40% in general hospital
population. It can lead to cerebral edema, coma and
brainstem herniation if not timely detected and
properly treated.”
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Hypernatremia is associated with high mortality rate
if sodium concentration exceeds 158mEq/l. it largely
effects central nervous system.” Loss of bicarbonate
and potassium leads to acidosis and hypokalemia
which can lead to neuromuscular, gastrointestinal and
cardiac symptoms.'

A study was done in Kathmandu University, they
included 57 patients below 15 years of age who
presented with diarrhea. Forty six (79%) children had
some form of electrolyte abnormality while rest
11(21%) patients had normal electrolyte levels. The
major electrolyte abnormalities noted were hypona-
tremia and hypokalaemia."

As it is a common cause of morbidity and mortality in
Pakistan, and limited literature is available in refe-
rence to electrolyte and acid base imbalance and there
is research done on this important issue in my center.
Young children die of this simple problem, so my
rationale is to highlight the major electrolyte which
lead to death from this simple problem.

Methods

It was a cross sectional study conducted at Depart-
ment of Pediatrics, Services, Hospital, Lahore which
includes 280 cases as calculated with 95% confidence
level, 2% margin of error and taking expected percen-
tage conservative of hyperkalemia i.e. 3% (least
among all) different electrolytes imbalance among
children with acute diarrhea." sampling was done by
Non probability consecutive sampling technique our
inclusion criteria was children between 3 months to 5
years of age and children with acute diarrhea (Passage
of loose or watery stools at least 3 times in 24 hours,
for less than 14 days). Children having any chronic GI
illness like celiac disease and congenital adrenal
hyperplasia and children having other systemic
disease like renal (urea>20mg/1, creatinine > 1.3mg/
dl), gastrointestinal and metabolic diseases were
excluded from the study because these cases will act
as effect modifiers and if included in the study will
introduce bias in the result.

Data Collection Procedure

*  Children with acute diarrhea, aged between 3
months to 5 years of age were selected for the
study. They were diagnosed on history (i.e.
passing loose or watery stools at least 3 times in

24 hours). Source of patients will be through
emergency room.

An informed consent was taken after explaining
the benefits of the study. Patients having mal-
nutrition or any other abnormality like renal,
respiratory, cardiac, gastrointestinal and metabo-
lic diseases which can affect electrolytes will be
excluded from the study. Demographic details
like age and sex were noted. History of present
illness was inquired for the type, severity and
duration of symptoms i.e. loose motions and
vomiting. The type of food intake, source of
water supply, any medications taken at home and
socioeconomic status of the child was noted. All
the children were examined with regard to gene-
ral behavior, temperature, heart rate, respiratory
rate, skin turgor, anterior fontanelle and for
abdominal distension.

Under aseptic measures, about 2cc of blood was
drawn by 24 G butterfly needle and non-oxalated
sample was sent for serum electrolytes; sodium
and potassium to the biochemistry laboratory of
Services Institute of Medical Sciences, Lahore.
Sodium and potassium were measured through
1on specific electrode method.

The collected data was entered and analyzed
using SPSS version 16.

Quantitative variables which includes age in
months, number of episodes of diarrhea and elec-
trolyte levels were summarized as mean+ SD.

Qualitative variables like sex used were expre-
ssed as percentages and proportions.

The frequency and percentage of children with
electrolyte imbalance i.e. hyponatremia, hyper-
natremia, hypokalemia or hyperkalemia in acute
diarrhea was calculated.

Data was stratified for age, electrolyte imba-
lance, gender, duration of diarrhea to address the
effect of modifiers.

Chi-square test was used to compare qualitative
data

p <0.05 was considered as significant.
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