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INTRODUCTION 

Diarrheal diseases are a major cause of hospitalization 

worldwide. Diarrheal disorder in childhood account for a 

large proportion of childhood deaths, estimated to be 1.5 

million deaths per year globally, making it second most 

common cause of deaths worldwide.1 In India more than 

0.3 million annual deaths among children attributable to 

diarrhea.2 

Pneumonia and diarrhea together account for 29% of all 

deaths of children under 5 years, among which diarrhea 

itself contributes for 11% of deaths.3 In India, 1 in 82 

children are dying from diarrhea before the age of 5 

years.2 

Rotavirus diarrhea is the most common cause of severe 

diarrhea in children below 5 years.1,2,4,5 It accounts for 

2.5% of all hospitalization of children.5 29% of deaths 

due to diarrhea in below 5 years is due to rotavirus. 23% 

of deaths due to rotavirus occurs in India.1 

Serum electrolyte disturbance is one of the most common 

complication of acute diarrhea in children.6,7,8 If not 

treated these electrolyte disturbances are associated with 

increased mortality.6,7 
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ABSTRACT 

 

Background: Acute diarrheal disease is one of the most common cause of mortality and morbidity in under 5 

children. Rotavirus is one of the important cause of diarrhea in under 5. This study was done to know the electrolyte 

disturbance in under 5 children with diarrhea.  

Methods: A prospective observational study was conducted in Masonic Medical Centre for Children, Coimbatore on 

children aged less than 5 years with acute diarrhea with moderate and severe dehydration.  
Results: Total 220 children are included in study, among them 66(58.9%) had rotavirus infection. Among 220 cases 

of diarrhea 14.09% (31/220) had hypernatremia, 2.72% (6/220) had hyponatremia, 4.54% (10/220) had hyperkalemia 

and 9.09% (20/220) had hypokalemia. Among 66 cases of rotavirus diarrhea, 27.27% (18/66) had hypernatremia, 

4.5% (3/66) had hyponatremia and 25.75% (17/66) had hypokalemia.  

Conclusions: Hypernatremia is the most common electrolyte disturbance in acute diarrheal diseases and most 

frequently seen in rotavirus diarrhea. In most of the situation, there is unavailability of laboratory or time lag in 

obtaining reports. Hence prediction of electrolyte disturbance and management is more important in diarrheal disease.  
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In present study, an attempt has been made to outline the 

spectrum of electrolyte disturbances in children suffering 

with acute diarrheal disease with moderate and severe 

dehydration, especially in rotavirus diarrhea. 

METHODS 

A prospective observational study was conducted in 

Masonic medical Centre for Children, Coimbatore. Study 

was conducted over a period of 12 months extending 

from January 2015 to December 2015. 

Inclusion criteria 

• Age group under 5 years. 

• 3 or more episodes of loose stools per day. 

• Satisfying criteria of moderate and severe 
dehydration.9,10 

Exclusion criteria 

• Duration of loose stools more than 14 days 

• Children with grade 4 malnutrition according to IAP 

classification and severe acute malnutrition 

according to WHO classification 

• Children with pre-existing renal disease, CNS 
infection and on drugs like diuretics. 

Detailed history, examination and investigations were 

recorded by specially designed proforma. Clinical 

features suggestive of dehydration done. A detailed 

examination done to assess the degree of dehydration, 

presence or absence of features suggestive of 

dyselectrolytemia.  

Before starting any rehydration measures, 5 ml of blood 

was drawn to estimate the levels of serum electrolytes, 

particularly sodium and potassium. Based on values 

obtained from laboratory, hyponatremia is considered 
when serum sodium is <130 mEq/L, hypernatremia when 

sodium >150 mEq/L. Hypokalemia when potassium is 

<3.5 mEq/L and hyperkalemia when potassium 

>5.5mEq/L. 

Diagnosis of rotavirus diarrhea was made by detection of 

rotavirus antigen in stool sample using immune 

chromatographic test. Obtained data was analysed using 

descriptive and inferential statistical techniques. The 

results were cross checked with Epi Info Software. 

RESULTS 

Total 220 children with acute diarrheal disease with some 

and severe dehydration were included in the study. Out of 

which 66 had rotavirus diarrhea.  

Severe dehydration was noticed in 8.1% of children with 

acute diarrheal disease. Severe dehydration was more 

common (13.6%) in children with rotavirus diarrhea. 

Table 1: Details about degree of dehydration.  

Degree of 

dehydration 

Study 

population 

Rotavirus 

diarrhea 

N % N % 

Severe dehydration 18 8.1 9 13.6 

Some dehydration 202 91.9 57 86.4 

Total 220 100 66 100 

Table 2: Comparison of serum sodium disturbance 

between study population and rotavirus diarrhea.  

Serum sodium 

disturbance 

Study 

population 

Rotavirus 

diarrhea 

N % N % 

Hypernatremia 31 14.09 18 27.27 

Hyponatremia 6 2.72 3 4.5 

Isonatremia 183 83.18 45 68.23 

Total 220 100 66 100 

Most common type of dehydration is Isonatremic 

dehydration, which constitutes around 83.18% of cases in 

all acute diarrheal disease and 68.23% of rotavirus 

diarrhea. Most common sodium disturbance is 

hypernatremia, which constitutes 14.09% of all acute 

diarrheal disease and 27.27% of rotavirus diarrhea. 

Table 3: Comparison of serum potassium disturbance 

between study population and rotavirus diarrhea.   

Serum 

potassium 

disturbance 

Study 

population 

Rotavirus 

diarrhea 

N % N % 

Hyperkalemia 10 4.54 0 0 

Hypokalemia 20 9.09 17 25.75 

Normokalemia 190 86.37 49 74.25 

Total 220 100 66 100 

Most common potassium disturbance is hypokalemia, 
which constitutes 9.09% of all acute diarrheal disease and 

25.75% of rotavirus diarrhea. 

DISCUSSION 

Acute gastroenteritis is still the common cause of 

mortality in infants and preschool children throughout the 

developing country.  

In present study, among all the cases of acute 

gastroenteritis with some and severe dehydration, 

rotavirus infection constitutes around 30%. According to 

study conducted by MA Mathew, Nilesh Shyam Chavan 

and Nigel A. Cunliffe and et al, incidence of rotavirus 
diarrhea among admitted cases of gastroenteritis is 

35.9%, 64% and 31% respectively.  

In present study, among the study population with some 

and severe dehydration, hyperkalemia is seen in 4.54%, 
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which is almost nearer to the study done by Shah GS and 

et al. hyponatremia is seen in 9.09%, which is nearer to 

values obtained in other study group. Hypernatremia is 

seen in 14.09% of cases, which is slightly more than that 

of other studies; Hyponatremia is seen in 2.72%, much 

lesser than other studies. 

 

Table 4: Incidence of rotavirus diarrhea. 

Study Incidence of rotavirus diarrhea among acute gastroenteritis 

MA Mathew and et al11 35.9% 

Nilesh Shyam Chavan and et al12 64% 

Nigel A. Cunliffe and et al13 31% 

Present study 30% 

Table 5: Serum electrolyte disturbance in acute gastroenteritis with some and severe dehydration.   

Serum sodium disturbance 
Vishnu Murthy  

GS8 

Shah GS and et 

al6 

AN Onyiriuka and et 

al14 Present study 

Hypernatremia 3.45% 10% 4.8% 14.09% 

Hyponatremia 12.06% 26% 55.6% 2.72% 

Hyperkalemia 0% 3% 0% 4.54% 

Hypokalemia 13.79% 14% 14.3% 9.09% 

Table 6: Serum electrolyte disturbance in rotavirus diarrhea.    

Serum potassium disturbance A Mathew and et al15 Zisu Mioara and et al16 Present study 

Hypernatremia 26% 10% 27.27% 

Hyponatremia 2.6% 21% 4.5% 

Hyperkalemia 0% 22.3% 0% 

Hypokalemia 19.7% 2.7% 25.75% 

 

In present study, the children who had rotavirus diarrhea 

with some and severe dehydration, hypernatremia is seen 

in 27.27% of cases, which is very much comparable with 

the study done by A Mathew and et al.  

Hyponatremia is seen in 4.5% of cases, which is much 

less than the study conducted by Zisu Mioara and et al, 
but comparable with the other study. Considering 

disturbance in serum potassium level, no cases were 

found to have hyperkalemia. Hypokalemia is seen 

25.75% of cases, which is much higher compared to Zisu 

Mioara study. But can be compared with A Mathew 

study. No cases of hyperkalemia noted in present study 

and study conducted by A Mathew and et al, but 

hyperkalemia is as high as 22.3% in Zisu Mioara and et al 

study. 

When compared to the present study and other studies, 

acute diarrheal diseases with some and severe 
dehydration presents with variable degree of significant 

electrolyte imbalance. Hence it is important to suspect the 

electrolyte disturbance by proper history taking and 

thorough clinical examination and prevent morbidity and 

mortality by early intervention.  

All children in study group recovered and discharged. 

There were no mortality due to diarrhea during study 

period.  

Limitation of study: Present study was based on small 

sample size. However, immunization status with respect 

to rotavirus vaccine , other biochemical parameters to 
support severity of dehydration status like serum 

creatinine, blood urea and arterial blood gas analysis, 

should be included to get better prospective of 

dehydration. Hence a study with larger study group with 

detailed biochemical analysis is recommended to come to 

a definitive conclusion. 

CONCLUSION  

Acute gastroenteritis is still a rampant problem in 

developing countries. Rotavirus diarrhea is one of 

common cause of diarrhea in both developed and 

developing countries. Rotavirus diarrhea accounts for one 

third of total cases of diarrhea.  

Most common electrolyte disturbance in children with 

acute gastroenteritis and also particularly in rotavirus 

with some and severe dehydration is hypernatremia and 



Gubbari KTN. Int J Contemp Pediatr. 2019 Sep;6(5):2077-2080 

                                              International Journal of Contemporary Pediatrics | September-October 2019 | Vol 6 | Issue 5    Page 2080 

hypokalemia. Isonatremic dehydration is the common 

type of dehydration. 
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