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ABSTRACT
Objective: To analyze the serum electrolyte imbalance in children with severe acute malnutrition (SAM) aged 1-
59 months. 
Study Design:  It was a cross sectional study. 

st thPlace and Duration of Study: Six months from 1  March 2018 to 30  August 2018 at Nutrition Stabilization  
Centre of The Children's Hospital and Institute of Child Health Multan.
Materials and Methods: All the children between age group 1-59 months and admitted in Stabilization Centre 
of The Hospital and Institute of Child Health Multan with diagnosis of severe acute malnutrition during the 
study duration were included in this study. After inclusion criteria fulfilled sample was collected from 100 
different patients and sent to Pathology department of Children's Hospital and Institute of Child Health Multan 

2+ 2+ + + for biochemical assessment. The serum was analyzed for Mg , Ca , K  and Na by spectrophotometric method.
All the data was entered and analyzed by using SPSS version 21. The percentages were calculated through SPSS.
Results: Total 100 children with severe acute malnutrition were included in current study. 60 (60%) were male 
and 40 (40%) were female, mean age reported was 23.65 months. There were 66% cases presented with 
diarrhea. Hypokalemia was found in 23 (23%) children and hyponatremia was present in 28 (28%) children. 
Mean of sodium & potassium were 138.96 (8.692) and 3.06 (+1.7517) respectively. Mean (S.D) of calcium and 
magnesium were 8.51 (1.58) and 2.23 (2.38) respectively.
Conclusion: Electrolyte imbalance is common in children with severe acute malnutrition with or without 
diarrhea. Determination of electrolyte profile of children with severe acute malnutrition admitted at 
stabilization centers in Pakistan should be ensured to reduce the mortality and morbidity.
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healthy child, sodium potassium pump exists, which 
maintains the potassium concentration in the cell by 
pumping sodium out and potassium in to the cell. 
When a child is suffering from Severe Acute 
Malnutrition, the sodium potassium movement 
become impaired. The level of sodium inside the cell 
became high and potassium is lost. When the child is 
treated, Na+, K+ levels are maintained. Therefore, 
feeding must be very slow otherwise it will cause 
fluid overload, metabolic disturbances and system 
will be disturbed. Magnesium is essential for 
potassium to enter the cell. Potassium and 
magnesium are recommended according to World 
Health Organization (WHO) 3-4mmol/kg/day and 

5
0.4-0.6mmol/kg/day respectively.
 The children with Severe Acute Malnutrition 
occasionally suffer from diarrhea which leads to the 

6 electrolyte imbalance. The children suffering from 
Severe Acute Malnutrition may have low serum level 
of potassium (hypokalemia), high level of sodium 
(hypernatremia) and altered level of calcium. 
Rehydration Solution for Severely Malnourished 
Children (ReSoMal) is recommended which is less in 

Introduction
Malnutrition is the big contributor of illness in 

1children worldwide.  Malnutrition especially under 
nutrition is the cause of mortality and morbidity and 
results in 45% of child mortality (under 5 years of 

2
age) worldwide.  Pakistan is the fifth country having 

3higher cases of Severe Acute Malnutrition.  
Severe acute malnutrition leads to major 
complications in the body along with electrolyte 

4
imbalances which may worsen with diarrhea.  In a 
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sodium and more in potassium. Serum electrolyte 
imbalances in SAM children can be due to numerous 

7
reasons but are more evident during diarrhea.
The malnourished children are more susceptible to 
morbidities and mortalities related to electrolyte 
balance. The findings of this study will help to 
determine the extent of electrolyte imbalance in 
children suffering from SAM and further researches 
can be conducted for detailed analysis. The purpose 
of current study was to analyze the serum electrolyte 
imbalance in children with severe acute malnutrition 
(SAM) aged 1-59 months admitted to The Children's 
Hospital and Institute of Child Health Multan.

Materials and Methods
The current study was cross sectional study, 
conducted in Nutrition Stabilization Centre of The 
Children's Hospital and Institute of Child Health 
Multan from March 2018 to August 2018. Simple 
random sampling technique was used. All the 
children between age 1-59 months and admitted in 
Stabilization Centre of The Children's Hospital and 
Institute of Child Health Multan during the duration 
of study period and diagnosed with severe acute 
malnutrition were included in this study. A total of 
110 children were admitted during the study period. 
Severe Acute Malnutrition was defined as children 
having mid upper arm circumference less than 
11.5cm, weight-for-height/length ratio less than -
3SD and bilateral edema or anyone out of above. All 
Children admitted with severe acute malnutrition 
aged between 1-59 months with or without diarrhea 
were included in this study. The study was started 
after getting permission from IRB committee of the 
hospital. Written consent was taken from the 
parents/guardians of the admitted patients. Out of 
110 patients only 100 gave consent and were thus 
enrolled for the study. The children whose parents 
refused to give consent were excluded from this 
study. 
A self-made questionnaire was designed by the 
principal researcher and filled by the trained nursing 
staff of stabilization center. The demographic data 
(Age, Gender, and Name) was collected. 
Anthropometric assessment (Weight, height, MUAC, 
Weight/Height or Length Ratio) was done and noted 
by the nurses. About 2ml blood sample was collected 
from 100 patients admitted in Stabilization Centre 
ward and sent to Pathology department of Children's 

Hospital and Institute of Child Health Multan for 
biochemical assessment. Sodium and potassium 
analysis were performed by using patient's serum on 
a fully automated Electrolyte Analyzer Diestro 103 
AP, that work on the principle of ion selective 
electrode (ISE) while serum calcium and magnesium 
levels were measured on a fully automated 
chemistry analyzer Beckman Coulter AU-680, that 
works on the principle of Spectrophotometry. The 
biochemical assessment was performed by lab 
technicians of the pathology department and results 
were recorded on the questionnaire by the nurses. 
The data collected was nonparametric.
All data was computed and analyzed by using SPSS 
version 21. Descriptive cross-sectional analysis of 
complete data was analyzed, and results are 
reported as frequencies and percentages. Mean SD 
and averages were calculated where required. 

Results
Total 100 children with severe acute malnutrition 
were included in current study. 60 (60%) were male 
and the mean age in months was 23.65. there were 
66% cases presented with diarrhea. Mostly children 
93 (93%) belong to poor socio-economic status 
(Table I).
The serum level of potassium was low in 23 (23%) 
and high in 12 (12%) patients. The serum level of 
potassium was normal in 65 (65%) children.
The serum level of sodium was low in 28 (28%) and 
high in 15 (15%). The serum level of potassium was 
normal in 57 (57%) children.
The serum level of magnesium was low in 16 (16%). 

2+The serum level of Mg  was normal in 73 (73%) 
children.
The serum level of calcium was low in 28(28%) and 
high in 3 (3%). The serum level of potassium was 
normal in 69 (69%) children (Table II).  The mean 
serum potassium and sodium was 3.06 ± 1.75 
mmol/L and 138.96 ± mmol/L respectively. (Table III)

Discussion
Current study was intended to explain the electrolyte 
profile with severe acute malnutrition, admitted in 
Stabilization Centre of The Children's Hospital and 
Institute of Child Health Multan and their age were 1-
59 months. This age group is very critical group  
because weaning is initiated, and children have 
higher risk of developing severe acute malnutrition. 
According to the findings of this study, in severe 
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acute malnutrition, hypokalemia and hyponatremia 
were significant risk factor for acute diarrhea. Serum 
electrolyte balance along with diarrhea may results 
in increased mortality and morbidity in SAM 

children. 
 In current study, 86 (86%) children were of age 25-59 
months. This study included 60% males and 40% 
females. Current results were comparable with the 

8
previous study conducted in India . It may also 
indicate that despite gender discrimination, male 
children were at more risk of severe acute 
malnutrition than female child or perhaps more male 
children were admitted to hospitals for treatment 
than female child. 
There were 66% cases presented with diarrhea and 
34% cases without diarrhea which is comparable 
with a study conducted in Zambia (64% cases 

9 presented with diarrhea). According to previous 
studies, diarrhea is directly linked to severe acute 
malnutrition and have a major impact on serum 

10electrolyte balance as well.  These findings were 
also confirmed by the current study. Chronic and 
persistent diarrhea leads to severe acute 
malnutrition and SAM children were more prone to 
diarrhea due to low immunity and prolonged 

11
infections.   
In this study almost one third of cases had 
hyponatremia and these results were supported by 
another study conducted by Zulqarnain et al.  which 
reported hyponatremia in 31.1% cases and 22.6% 

5,12cases were reported by Bilal at al.  Our study 
included serum sodium level less than 136mmol/L as 
standard hyponatremia but Negussie at al. included 
serum sodium level less than 130mmol/L as 

13hyponatremia.  
There were 23% cases of hypokalemia in current 
study, but previous studies included 55% and 13.7% 

5,12 
cases of hypokalemia. In current study, 12% and 
15% cases were hyperkalemia and hypernatremia 
respectively. Current results included higher cases of 
hyperkalemia and hypernatremia as compared to 

12,14
previous studies.  The cases of hypocalcemia in 
current study were much higher than the previous 

14 
studies. This also indicated that the samples 
enrolled in our study were at much higher risk for 

15
complications regarding hypocalcemia.  
This research, however, is subject to limitations, the 
primary limitation was short time duration of six 
months, due to which random sampling technique 
was used. All the patients registered at the hospital 
during those six months, fulfilling the inclusion 
criteria were recruited. A study done for longer 

Table I: Gender, Age, Socio-Economic Status of Children 
with SAM (N= 100)

Table II: Serum Electrolyte Profile of Children with Severe
Acute Malnutri�on

Table III: Mean Serum Electrolyte Profile of Children with
Severe Acute Malnutri�on
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period of time may include more samples and 
provide more concrete results to strengthen the 
findings of this study. According to the findings of this 
study, in severe acute malnutrition, hypokalemia and 
hyponatremia were significant risk factor for acute 
diarrhea.

Conclusion
Electrolyte imbalance is common in children with 
severe acute malnutrition with or without diarrhea. 
Determination of electrolyte profile of children with 
severe acute malnutrition admitted at stabilization 
centers in Pakistan should be ensured to reduce the 
mortality and morbidity.

REFERENCES
1. Tesfay W, Abay M, Hintsa S, Zafu T. Length of stay to recover 

from severe acute malnutrition and associated factors 
among under-five years children admitted to public 
hospitals in Aksum, Ethiopia. PLoS One. 2020;15(9):238-
311. 

2. Fanzo J, Hawkes C, Udomkesmalee E, Afshin A, Allemandi L, 
Assery O, et al. Global Nutrition Report. UNICEF. New York, 
2018.Website:[http://openaccess.city.ac.uk/id/eprint/227 
97/] Accessed on: June 15, 2012.

3. Ministry of National Health Services, Regulations and 
Coordination. Government of Pakistan. National Nutrition 
Survey 2018. Pakistan: UNICEF; 2018. Website: 
[ h t t p s : / / w w w. u n i c e f. o r g / p a k i s t a n / n a t i o n a l -
nutritionsurvey-2018]. Retrieved on: June 14, 2020.

4. Prost A, Nair N, Copas A, Pradhan H, Saville N, Tripathy P, et 
al. Mortality and recovery following moderate and severe 
acute malnutrition in children aged 6-18 months in rural 
Jharkhand and Odisha, eastern India: A cohort study. PLoS 
Med. 2019;16(10):2-934. 

5. Zulqarnain A, Jaffar Z, Iqbal I. Malnourished children with 
diarrhea. TPMJ. 2017;22(05):610-4. 

6. World Health Organization. Pocket book of hospital care for 
children: guidelines for the management of common 
childhood illnesses. 2nd ed.  Geneva: World Health 
Organization; 2013.  

7. Girum T, Kote M, Tariku B, Bekele H. Survival status and 
predictors of mortality among severely acute malnourished 
children< 5 years of age admitted to stabilization centers in 
Gedeo Zone: a retrospective cohort study. Ther Clin Risk 
Manag. 2017; 13:101. 

8. Gangaraj S, Das G, Madhulata S. Electrolytes and blood 
sugar changes in severely acute malnourished children and 
its association with diarrhoea and vomiting. Int J Pharm Sci 
Invent. 2013;2(5):33-6. 

9. Irena AH, Mwambazi M, Mulenga V. Diarrhea is a major 
killer of children with severe acute malnutrition admitted to 
inpatient set-up in Lusaka, Zambia. Int J Nutr. 
2011;10(1):110. 

10. Mahfuz M, Alam MA, Islam SB, Naila NN, Chisti MJ, Alam 
NH, et al. Treatment outcome of children with persistent 
diarrhoea admitted to an urban hospital, Dhaka during 
2012–2013. BMC Pediatr. 2017;17(1):142.

11. Trehan I, Goldbach HS, LaGrone LN, Meuli GJ, Wang RJ, 
Maleta KM, et al. Research Article (New England Journal of 
Medicine) Antibiotics as part of the management of severe 
acute malnutrition. Malawi Med J. 2016;28(3):123-30.

12. Bilal A, Sadiq MA, Haider N. Frequency of hyponatraemia 
and hypokalaemia in malnourished children with acute 
diarrhoea. J Pak Med Assoc. 2016;66(9):1077-80. 

13. Negussie AS, Tadesse AW. Predictors of undesirable 
treatment outcomes of severe acute malnutrition among 
inpatient children in Addis Ababa, Ethiopia: a retrospective 
cohort study. BMC Public Health. 2020; 20(1):1-0.

14. Kamberi T, Azemi M, Avdiu M, Jaha V, Uka V. 675 
Malnourished Children with Acute Diarrhea. Arch Dis Child. 
2018;97(Suppl 2):A195-A. 

15. Sameen IF, Moorani KN. Morbidity patterns of severely 
malnourished children at tertiary care hospital. Pak Paed J. 
2014; 38:3-8. 

The Serum Electrolyte Levels in Children with SAMJIIMC 2021 Vol. 16, No.1

13


