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ABSTRACT 

Objective: To determine the frequency of hypokalemia and hyponatremia in pediatric patients with protein calorie 

malnutrition. 

Study Design: Descriptive / cross sectional study. 

Place and Duration of Study: This study was conducted at the Department of Pediatrics, PGMI, LRH, Peshawar, 

from August 2015 to February 2016. 

Materials and Methods: 109 children with protein calorie malnutrition were selected by non-probability 

consecutive sampling technique. 

Results: A total of 109 children with protein calorie malnutrition were included in the study. Male to female ratio 

was 0.94:1.Average age of the patients was 27.232 Months ±15.59 SD with range 5-60 months. Hypokalemia in 

PEM was observed in 38 (34.9%) while Hyponatremia was little bit high which was observed in 44(40.4%) of 

patients. 

Conclusion: Hypokalemia and Hyponatremia are found high in patients with protein calorie malnutrition. 
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INTRODUCTION 

Balanced diet and optimal nutrition is required for 

normal body growth an. Nutritional deficiencies, 

referred to as malnutrition, are common problems in 

found in pediatric age group in the developing countries 

especially under five years of age.
1
. Malnutrition (under 

nutrition) involve protein and energy (macronutrients) 

or vitamins and/or minerals (micronutrients). Protein 

energy malnutrition (PEM) is a disorder of 

macronutrients whereby the body fails to access 

adequate energy and protein needed for normal growth 

and development
 3

. Approximately 10.6 million 

children die before the age of five years each year. A 

major portion i.e. seven out of ten of these deaths is 

constituted by diarrhea, pneumonia, measles, malaria or 

malnutrition
4
. Malnutrition may occur in children with 

dietary history revealing marked deficiency in the 

amount and/or quality of food intake
5
. Several 

conditions and predisposing factors are responsible for 

malnutrition in children under five years of age 

including premature birth or low birth weight, lack of 

breastfeeding, twin birth; chronic diarrhea, pneumonia 
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and tuberculosis, HIV infection, malignancies and 

parental death 
6, 7

. World health organization (WHO0 

has designed guidelines for malnourished children and 

if followed can lead to survival of children with protein 

energy malnutrition. The deaths reduced to almost half 

of previously happening i.e. from 40% to 20% when 

WHO guidelines were followed including special feeds 

day and night, use of proper antibiotics, taking care of 

electrolytes, avoiding intravenous fluids administration 

except in shock, and also avoiding diuretics for 

edema)
8, 9

. The electrolytes including sodium and 

potassium are essential for human health and are 

extremely important required for human body and are 

responsible for a lot of physiologic and 

pathophysiologic processes of the body
10

. 

Multiple alterations occur in body composition 

including loss of heart and skeletal muscle mass, and is 

further complicated by electrolyte abnormalities and 

mineral or vitamin deficiencies; with further fatal 

complications, including hypotension, cardiac 

arrhythmias, cardiomyopathy, cardiac failure and even 

sudden death 
11

. PEM-related diarrhea is another major 

problem responsible for morbidity and mortality in 

children under five years of age. Approximately 500 

million children suffer from acute diarrhea each year 

and 5 million of these children die each year
12

. In 

severe PEM risk factor for fatal diarrhea includes 

hypokalemia and metabolic acidosis as intracellular 

sodium ion retention occurs in PEM. The increase in 

intracellular in Na+ and decrease in K+ may affect the 

function of important enzymes of carbohydrate 

metabolism and oxidative phosphorylation  

adversely 
13,14,15

.  
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The purpose of this study to identify the prevalence of 

hypokalemia and hyponatremia in children up to the 

age of five years of age presenting with protein energy 

malnutrition.  

MATERIALS AND METHODS 

This Descriptive cross-sectional study was conducted at 

the department of pediatrics PGMI Lady Reading 

Hospital, Peshawar from August 2015 to February 

2016.  Consecutive (non probability) sampling 

technique was used for all those pediatric patient who 

visited the tertiary level hospital and diagnosed as 

Protein Energy Malnutrition (Marasmus, Kwashiorkor 

and Marasmus-Kwashiorkor) with age group 6 months 

to 5 years were included in the study. Patients with 

history of intravenous fluid administration in the last 

week, diagnosed as malabsorption on medical record 

and having renal disorder were excluded from the 

study. 

The study was carried after approval from hospital 

ethical and research committee. The attendants of all 

children fulfilling the inclusion criteria were explained 

the purpose of the study and informed consent were 

taken in all cases. The bio-data of all patients was 

entered on proforma. All PEM patients with or without 

diarrhea were included in the study. In all cases detailed 

history was taken from the attendants and detailed 

examination was also done on all patients. A blood 

sample of 5 cc was taken from all cases under aseptic 

technique and immediately sent to hospital laboratory 

for measuring serum sodium and potassium level to 

detect hyponatremia and hypokalemia. The 

investigations were carried out by one expert 

pathologist. The patients result was documented on the 

proforma and patients were treated on ward protocol. 

Exclusion criteria were strictly followed to control 

confounders and bias. 

Data Analysis: The data was analyzed by SPSS version 

20. In case of numerical variables like age, serum 

sodium and potassium; mean + SD was calculated; 

while for categorical variables like gender, type of PEM 

and status of diarrhea frequencies and percentages were 

calculated. Hyponatremia and hypokalemia were 

stratified among age, gender, type of PEM and status of 

the diarrhea to see the effect modifications. All results 

were presented in table form. 

RESULTS 

A total of 109 children with protein energy malnutrition 

were included in the study. There were 53(48.62%) 

male children and 56 (51.3%) female children with 

male to female ration of 0.94:1. Average age of the 

patients was 27.23 ± 15.59 SD with range of 5-60 

months. The patient’s age was divided into four groups 

with highest prevalence of PEM in age group ≤ 15 

months as documented in table 1. The most common 

type of PEM in our study was kwashiorkor which 

constituted about 42 (38.53%) followed by marasmus 

37 (33.94%) and marasmic kwashiorkor 30 (27.52%) as 

shown in table 2. Hypokalemia was observed in 38 

(34.9%) cases while hyponatremia in 44 (40.4%) cases 

as given in table 3.  

Table No.1:  Age wise distribution of PEM 

Age Group Frequency of PEM Percentages 

≤ 15 months 36 33 

16-30 months 30 27.5 

31-45 months 26 23.9 

46-60 months 17 15.6 

Table No.2: Type of Protein Energy Malnutrition in 

children ≤ 5 years of age 

Type of PEM Number Percentages 

Kwashiorkor 42 38.53 

Marasmus 37 33.94 

Marasmic-

Kwashiorkor 

30 27.52 

Table No.3:  Incidence of Hypokalemia and 

Hyponatremia in children with PEM 

Type of Disorder Number  Frequency 

Hypokalemia            

Yes 

No 

 

38 

71 

 

34.9 % 

65.1 % 

Hyponatremia          

Yes 

No 

 

44 

65 

 

40.4 % 

59.6 % 

Table 4: Age wise distribution of hypokalemia and 

hyponatremia in children with pem 

Age 

Group 

Hypokalemia Hyponatremia 

Yes No Yes No 

≤ 15 

months 

9 

(13%) 

27 

(75%) 

13 

(36.1%) 

23 

(53.9%) 

15-30 

months 

25 

(43.3%) 

17 

56.7% 

11 

36.7% 

19 

63.3% 

41-45 

months 

10 

(38.5%) 

16 

(61.5%) 

10 

(38.5%) 

16 

(61.5%) 

46-60 

months 

6 

(35.3%) 

11 

(64.7%) 

10 

(58.8%) 

7 

(41.2%) 

p- value 0.451 0.451 0.409 0.409 

Table No.5: Gender-wise distribution of hypoka-

lemia and hyponatremia in children with pem 

Gender Hypokalemia  Hyponatremia 

Yes No Yes No 

Male 16 

(14.7%) 

37 

(33.9%) 

26 

(22.0%) 

29 

(26.6%) 

Female 22 

(20.2%) 

34 

(32.2%) 

20 

(18.3%) 

36 

(33.0%) 

p-value 0.319  0.319 0.309 0.309 

The incidence of hypokalemia and hyponatremia varied 

in different age groups. The details have been given in 

table 4. Hypokalemia was found in 14.7% of male 

patients and 20.2% of female patients while 
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hyponatremia was found in 22.0% of male and 18.3 % 

of female patients as shown in table 5. There was 

insignificant role of diarrhea and type of PEM on 

hypokalemia and hyponatremia. 

DISCUSSION 

Under five mortality is quite high and each year 10.6 

million children die and do not reach their 5
th

 birthday 

celebration  Seven out of ten die because of pneumonia, 

diarrhea, malaria, measles and malnutrition
16

. 

Malnutrition play an important role in under five 

children morbidity and mortality as these children can’t 

cope with the pneumonia and diarrheal episode because 

of their low immunity. Severe acute malnutrition in an 

important condition which can be prevented and treated 

easily and thus under five mortality and morbidity can 

be easily decreased in this age group
17

. One of the study 

showed that out of sixty malnourished children seven 

suffered from septic showed. Out of these seven 

children, three malnourished children died. But shock 

was also associated by other co-morbid conditions 

including hypothermia, hypoglycemia, severe anemia, 

hyponatremia and hypokalemia
18

. Bronchopneumonia 

was also associated and close association has been 

established between malnutrition and infection 
19,20

. 

In our study we found that there is definite association 

between malnutrition and electrolyte disturbance. We 

found both hyponatremia and hypokalemia in our study. 

Almost similar results have been given by a study done 

at Nepal. In this retrospective study they found that 

hyponatremia was present in 56% of study population 

while hypokalemia was present in 46% of cases. In 

another prospective study conducted in Nigeria where 

the study population age was up to fifteen years, they 

found hypokalemia incidence was 23.4% in their study 

population while hyponatremia was present in 13% of 

the patients
21,22

.  

Hypokalemia can alter all major body systems function 

but most commonly cause flaccid paralysis of muscles 

in the body
23,24

. Though hypokalemia is subclinical in 

children with protein energy malnutrition but become 

clinical and prominent if these children suffer from 

diarrheal disease episodes. In our study population we 

found that hypokalemia is significantly present in 

children with PEM but the condition became prominent 

and clinical in patients suffering from diarrheal 

diseases. An other study documented that diarrheal 

episodes in PEM not only signify hypokalemia but also 

hyponatremia
25

. Almost similar results were given in a 

study conducted in Egypt
26

. 

Wakwe VC et al found a significant decline in serum 

potassium level (p value <0.001) in patients with 

protein energy malnutrition cases compared to control 

group
27

. The prognosis association with the type on 

electrolyte imbalance was different in different studies. 

Garrow JS et al found poor prognosis associated with 

hyponatremia in patients with PEM
28

, while the results 

given by Mittal et al
29

 in their study found otherwise 

results to the study results of Garrow JS et al
28

. 

CONCLUSION 

Both hypokalemia and hyponatremia are highly 

associated in children with protein energy malnutrition. 

The clinical must evaluate the biochemical abnor-

malities very cleverly while dealing with patients of 

PEM 

Recommendation: We recommend more clinical trials 

with larger sample sizes to clarify role of potassium and 

sodium in dealing and treating patients with protein 

energy malnutrition. 
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