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Abstract 
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Background: Severe acute malnutrition (SAM) is one of the most common health problems. SAM children are more prone to serious 

infections that culminate in different co-morbid conditions and result in electrolyte disturbances. Objective: To study the electrolyte profile in 

severely malnourished children. Subjects and Methods: This was Hospital based cross sectional study. Duration: 1 year from June 2018 to 

May 2019. Setting: Department of Pediatrics. Participants: 50 Children.Detailed history and physical examination were made. Anthropometric 

measurements, such as weight and height, were recorded. On admission, electrolytes were performed and children were classified as either 

hypo / hypernatramic or hypo / hyperkalemic, which depend on the levels of the electrolytes. Result: The Hyponatremia was high with 72% on 

the day 1, and hypernatremia was 6%, on day 3 hyponatremia was 60% and hypernatremia was 4% and on day 8 Normal sodium was seen in 

around 68% of the children. The mean sodium significantly improved from day 1 to day 8 with a mean of 135.8±9.9 on the day 8th. The 

Hypokalemia was highest with 38% on the day 1, Hyperkalemia was seen in 28% of the patients on day 3 and normal potassium was seen in 

80% of the children on the day 8th. The mean potassium significantly improved from day 1 to 8 with a mean of 5.5±1.24 on the day 8th. 

Conclusion: Most of the children with SAM and electrolyte derangements also had diarrhoea. Therefore determination of the electrolyte 

profile of all patients with SAM immediately on admission and proceeding days after admission is vital as it helps the clinician to decide on the 

most appropriate fluids to give to help reduce on the morbidity and mortality associated with life threatening electrolyte derangements. 
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Introduction 

 
Malnutrition, which leads to high child morbidity and 

mortality, is a major global concern and a complicating 

variable in other diseases in developing nations. It 

contributes to 1 million deaths among children annually.[1] 

There are several abnormalities in malnutrition in body 

electrolytes, which are more pronounced when combined 

with diarrheal diseases.  

Ionized compounds distributed in blood, skin, and body cells 

are electrolytes. The mole is either positive or negative and 

it carries an electrical current to balance pH and acid in the 

body. These often promote fluid movement by osmosis 

between and within cells and help to control the role of the 

endocrine, neuromuscular and excretive systems. 

• Sodium- This helps to balance fluid levels within the 

body and to enhance the activity of the brain. 

• Potassium- is a principal element of cell fluid which 

helps regulate the role of neuromuscular muscles and 

osmotic pressure.  

• Bicarbonate- It is a negative blood pH-regulating 

bicarbonate that induces acid base imbalance which 

increases or decreases in bicarbonate.[1] 

In malnutrition various abnormalities occur in body 

electrolytes. Sodium, potassium, bicarbonate and water are 

the most common electrolyte abnormalities. 
 

In malnutrition with edematous state body water content is 

increased accompanied by sodium retention that is primarily 

extra cellular but serum sodium level is reduced in most 

children with malnutrition masking the sodium overload. 

Total body potassium is decreased in all malnourished as 

much as 25% in overt malnutrition, due to decreased intake 

and poor muscle mass. Potassium is predominantly 

intracellular ion needed for maintaining homeostasis integral 

to normal cellular function but only 2% of body content is in 

extra cellular fluid so plasma potassium is a poor indicator 

of total amount in the body.[3-6]  

Since both malnutrition and electrolyte imbalance are 

considered to be risk factors for death among children.7,8,9 

This trial thus aims to determine the electrolyte profile in 

malnourished children with dyselectrolytemia. This would 

help prevent life-threating situations by early recognition 

and proper electrolyte change therapy. 

 

subjects and Methods 

 

Place Of Study: 

The present study was carried out in the department of 

pediatrics 

Type Of Study: 
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This was a cross-sectional observational study 

 

Sample Collection: 

Sample size: 50 malnourished children 

Sampling Methods: Consecutive sampling 

 

Inclusion Criteria: 

Children between the ages of 1 year and 5 years who met the 

WHO criteria for Severe Acute Malnutrition (SAM) were 

included in the study and 50 normal children 

 

Exclusion Criteria: 

Children less than 1 year or suffering from primary liver 

disorders or diseases like diabetes mellitus, hypertension, 

renal disorders etc. were excluded from the study 

 

Statistical Analysis: 

Data were presented in the form of statistical Tables and 

charts. SPSS software version 20 was used for statistical 

analysis. 

 

Ethical Approval: 

Approval was taken from the Institutional Ethics Committee 

prior to commencement of the study. 

Detailed history and physical examination were made. 

Anthropometric measurements, such as weight and height, 

were recorded. On admission, electrolytes were performed 

and children were classified as either hypo / hypernatramic 

or hypo / hyperkalemic, which depend on the levels of the 

electrolytes.  

Blood sample were collected by venipuncture. The blood 

was allowed to clot and serum was separated by centrifuging 

the sample. 

 

Results 

 

Table 1: Children with SAM based on age and gender 

Variable No. of patients Percentage 

Age in Years   

1-2 37 74% 

2-3 6 12% 

3-4 4 8% 

4-5 3 6% 

Gender   

Male 34 68% 

Female 16 32% 

 

The Majority of the children with SAM belonged to the age 

group of 1 to 2 years with 74% followed by 2 to 3 years of 

age with 12% and 3 to 4 years of age with 8% and the least 

belonging to the age group of 4 to 5years with 6%. Male 

were predominant with 68% and females were 32% 

The Hyponatremia was high with 72% on the day 1 at the 

time of admission, and hypernatremia was 6% , on day 3 

hyponatremia was 60% and hypernatremia was 4% and on 

day 8 Normal sodium was seen in around 68% of the 

children. The mean sodium significantly improved from day 

1 to day 8 with a mean of 135.8±9.9 on the day 8th. 

 

Table 2: Serum electrolyte : Serum sodium in SAM children 

Variable Day1 Day3 Day 8 

Mean sodium 

(mEq/L) ± SD 

133.23±5.45 

(range 100-

154) 

134.62±5.23 

(range 110-

158) 

135.8±9.9 

(range 126-

173) 

Normal sodium 11(22%) 17(34%) 34 (68%) 

Hyponatremia 

(Na<135mmol/) 

36 (72%) 31 (60%) 15(30%) 

Hypernatremia 
(Na>145mmol/) 

3 (6%) 2(4%) 1(2%) 

 

Table 3: Serum electrolytes: Serum Potassium in SAM children 

Variable Day1 Day3 Day 8 

Mean potassium 

(mEq/L) ± SB 

4.29±0.75 

(range 1.5-8.7) 

5.46±1.20 

(range 2.9-7.7) 

5.5±1.24 

(range 3.3-9.2) 

Normal potassium   15(30%) 34 (68%)  40 (80%)  

Hypokalemia 
(K<3.5mmol/l) 

19 (38%) 2 (4%) 1(2%) 

Hyperkalemia 

(K>5.5mmol/l) 

16 (32%) 14(28%) 9(18%) 

 

The Hypokalemia was highest with 38% on the day of 

admission, Hyperkalemia was seen in 28% of the patients on 

day 3 and normal potassium was seen in 80% of the children 

on the day 8th. The mean potassium significantly improved 

from day 1 to 8 with a mean of 5.5±1.24 on the day 8th. 

 

Discussion 

 

We undertook this critical age group study as it coincides 

with the weaning period and these children are at risk of 

developing SAM. During weaning, several mothers 

introduce either the wrong food, with low nutritional value, 

or insufficiently feed the right food, which is seldom given. 

Their poor socio-economic status is attributable, which 

makes them unable to offer the necessary food type for 

optimum growth. 

In this study we have found the incidence of 

dyselectrolytemia to be very high, mainly involving 

sodiums, whereas potassium was normal under all 

conditions of co-morbidity. The most common 

complications include anorexia, diarrhoea, pneumonia and 

severe anaemia. 

The Majority of the children with SAM belonged to the age 

group of 1 to 2 years with 74% followed by 2 to 3 years of 

age with 12% and 3 to 4 years of age with 8% and the least 

belonging to the age group of 4 to 5years with 6%. Which is 

much different when compared to study done by Gangaraj S. 

et al.[10] Male were predominant with 68% and females were 

32%.  

The Hyponatremia was high with 72% on the day 1 at the 

time of admission, and hypernatremia was 6%, on day 3 

hyponatremia was 60% and hypernatremia was 4% and on 

day 8 Normal sodium was seen in around 68% of the 

children. The mean sodium significantly improved from day 

1 to day 8 with a mean of 135.8±9.9 on the day 8th.  In a 

study by Yasmeen et al,[11] only 3% had hypernatremia 
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which is almost similar to our study. 

The Hypokalemia was highest with 38% on the day of 

admission, Hyperkalemia was seen in 28% of the patients on 

day 3 and normal potassium was seen in 80% of the children 

on the day 8th. The mean potassium significantly improved 

from day 1 to 8 with a mean of 5.5±1.24 on the day 8th. 

It was observed from this study that majority of patients 

with SAM had electrolyte changes between day1 to day 8 

which was successfully replenished with the interventions 

available in the pediatric ward, in terms of fluids and 

nutritional rehabilitation. This indicates that early detection 

and intervention for life threatening electrolyte imbalance 

may help to reduce on morbidity and mortality. 

Nevertheless, In malnutrition serum electrolytes do not 

represent the actual body content but only the circulating 

concentration, hence high serum potassium masks 

intracellular potassium deficiency whereas low serum 

sodium mask sodium overload are critical for immediate 

therapy in cases of life-threatening disruption.[12] 

 

Conclusion 

 

Electrolyte disturbances may not manifest clinically upon 

admission, but may become apparent when more 

electrolytes are lost in stools or vomiting. It is therefore 

important to assess the electrolyte profile of SAM patients 

directly after diagnosis and also on the days following 

admission, as it lets the clinician focus on the most suitable 

medications to be used to help reduce morbidity and 

mortality correlated with life-threatening electrolyte 

disruptions. 
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