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ABSTRACT 
 

Aim:  To fluid the status of electrolytes in asphyxiated neonates after birth. 
Study Design: Cross Sectional Study. 
Setting: Paediatric Department, DHQ- Teaching Hospital, Gujranwala, affiliated with Gujranwala Medical College. 
Methodology: Study was done in asphyxiated newborns from February 2019 to October 2019. Babies weighing 

2.5 Kg or more with no cry at birth, both male and female were included in the study. Venous samples were taken 
with aseptic technique and their Serum Sodium, Calcium and Glucose levels were measured at Hospital 
Laboratory.Data interpretation and analysis was conducted through SPSS version 21. 
Results: Amongst 320 children,66.25%(n=212) were between 1-3 hours of life and 33.75%(108) were between 4-6 

hours of life withmean+SD 3.25 + 1.71 hours. Males were 60.31% (n=193) and 39.69%were females.Out of study 
population (320), 22.81%(73) had hypoglycaemia,29.38%(94)had hypernatremia and 17.5%(56) 
hadhypocalcaemia. 
Conclusion: Hyponatraemia was the leading electrolyte disturbance in asphyxiated neonates followed by 

hypoglycaemia and hypocalcaemia. 
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INTRODUCTION 
 

Birth Asphyxia is defined as failure of initiation of breathing 
at birth1. It is infact combination of chemical changes like 
hypoxia, hypercapnia and acidosis, ending up with 
systemic disturbances2. Birth asphyxia is the leading cause 
of morbidity and mortality in newborns globally and imparts 
almost 23% of deaths in newborn babies. It is also the most 
common cause of mortality (28.8%) in Indian neonates3. 
Each year more than 9 million neonatal deaths occur due 
to asphyxia4. Its incidence all over the world is 1-3/1000 live 
births5. WHO data of 2011, showed that the commonest 
cause of death of newborns in Pakistan is birth asphyxia.6 
Neonatal Sepsis is the second major reason of newborn 
deaths all around the globe, particularly in underdeveloped 
states like Pakistan7. 

Asphyxia causes many complications like multi-organ 
failure,hypoxic ischemic encephalopathy,seizures and 
metabolic derangements.8This can lead to permanent brain 
damage and neurological complications like cerebral 
palsy,epilepsy and mental retardation.9Hypoxia can 
damagenearly every part of the human body, proving more 
detrimental to kidneys, brain, heart and lungs.10Electrolyte 
and metabolic derangements are very important 
complications of birth asphyxia11. 

The most common electrolyte and metabolic 
imbalances in these patients are hyponatremia, 
hyperkalaemia, hypocalcaemia and hypoglycaemia3,11. 

Hyponatremia is caused by increased excretion of sodium 
in urine12 and Syndrome of Inappropriate Secretion of 
Antidiuretic Hormone (SIADH)1. Hyponatremia causes 
------------------------------------------------------------------------------- 
Received on 27-10-2019 
Accepted on 30-12-2019 

cerebral oedema which can lead to seizures,12 results in 
further worsening of neurological functions and leads to 
increase in mortality and morbidity due to Birth Asphyxia13. 

Glucose requirements of brain is also increased 
during Asphyxia, hence, patients are prone to develop 
hypoglycaemia,14 associated with worse neurological 
outcome,therefore, warrant prompt recognition 
andtreatment to prevent permanent brain damage15. 

This study was intended to find the electrolytes status 
of asphyxiated neonates, as there are wide controversies in 
the results of previous studies and available data of 
electrolytes in these babies is scarce in local population. 
 

METHODOLOGY 
 

This cross-sectional study was carried out at Paediatric 
Department of District Head Quarter Hospital Gujranwala. 
The study period was February 2019 to October 2019. 
Inclusion criteria were newborns weighting 2.5 Kg or more 
delivered at term and with history of no crying at birth, 
including both males and females. Exclusion criteria were 
babies with congenital malformation, IUGR or low birth 
weight and babies with maternal history of sedation prior to 
delivery.  
Data collection: After being approved from Ethical 

Committee of the hospital, 320 newborns, admitted in 
Neonatal Unit, meeting the inclusion criteria were enrolled 
into study. Informed consent was acquired from parents. 
Particulars like name, age, gender, and weight of the baby 
and socioeconomic status of parents were recorded. 
Venous samples of every baby were taken with aseptic 
techniques. Blood samples of selected newborns were sent 
within six hours of life to hospital laboratory for serum 
electrolyte (Sodium, Potassium and Glucose) levels. All 
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relevant details were entered in SPSS version 21 for data 
interpretation and analysis. For quantitative variables like 
age, mean and standard deviation were estimated, while 
for qualitative variables e.g. gender and serum electrolyte 
disturbances (hyponatremia, hypocalcaemia and 
hypoglycaemia), frequency and percentage were 
measured. 
 

RESULTS 
 

Amongst 320 newborn who met the inclusion andexclusion 
criteria were recruited to find out the frequency of 
electrolyte disturbances amid Asphyxiated Neonates. Age 
distributions of patients was done at the time of admission 
in nursery, which shows that 212(66.25%) were between 1-
3 hours of life and 108(33.75%) were within 4-6 hours, 
mean ±SD was estimated as 3.25±1.71 hours (Table 1).  

Gender description of neonates was carried out which 
reveals that 193(60.31%) were boys and 127(39.69%) 
were girls (Table 2).  

Frequency related to electrolyte disturbances in 
asphyxiated neonates were noted as 73(22.81%) of study 
population had hypoglycaemia, 94(29.38%) had 
hyponatraemia and 56(17.5%) had hypocalcaemia (Table. 
3).  
 
Table 1: Age distribution (n=320) 

Age (in Hours) Number Percentage 

1-3 212 66.25 

4-6 108 33.75 

Total 320  

Mean ±SD: 3.25±1.71 
 
Table 2: Gender distribution (n=320) 

Gender Number Percentage 

Male 193 60.31 

Female 127 39.69 

Total 320  

 
Table 3: Frequency of electrolyte disturbances in 
asphyxiated neonates (n=320) 

Electrolyte Number Percentage 

Hypoglycaemia 73 22.81 

Hyponatremia 94 29.38 

Hypocalcaemia 56 17.5 

 

DISCUSSION 
 

Birth Asphyxia in newborns is a major reason of acute 
injury to brain, affecting 2-3/1000 live births in developed 
nations and much increased in underdeveloped states. 
Birth Asphyxia related long term neurodevelopmental 
disorders were seen in 25-60% of survivors. Different 
studies had shown that hyponatremia, hypophosphatemia, 
hypokalaemia and hypocalcaemia are associated with 
increased mortality in different ailments including Asphyxia 
and Sepsis7,16. 

This study was planned to find the electrolyte and 
metabolic status in Asphyxiated Neonates as limited local 
data is available in our population. In current study, 
amongst 320 newborns, 212(66.25%) babies were 
between 1-3 hours of life and 108(33.75%) were between 

4-6 hours old, where mean±SD was measured as 
3.25±1.71 hours.  

Description according to gender revealed 
193(60.31%) were baby boys and 127(39.69%) were girls. 
Frequency of electrolyte disturbances in Asphyxiated 
Neonates showed that 73(22.81%) had hypoglycaemia, 
94(29.38%) had hyponatremia and 56(17.5%) had 
hypocalcaemia.  

These finding are in agreement with a study done in 
Nepal on asphyxiated Newborns that showed 
hyponatremia in 23.3%, hypocalcaemiain 11.7% and 
hypoglycaemia in 18.3% of enrolled children17. However, 
our results are in contrast with a study done on neonates 
with Asphyxia showing hyponatremia i.e., Serum Sodium 
<134meq/L in 48%, hypocalcaemia in 42% and 
hypoglycaemia in 8% of the newborns18. 

Basu P and others11discussed condition of 
electrolytes in neonates with birth asphyxia of varying 
severeness and found that mean level of sodium was much 
decreased (122.1±6.0meq/L vs. 138.8%±2.7meq/L; 
P=0.001), and mean potassium was increased (5.05±0.63 
meq/L vs. 4.19±0.40meq/L; P<0.001). Similarly, calcium 
was ascertained to be decreased (6.85±0.95mg/dl vs 
9.50±0.5 mg/dl; P<0.001), when equated with controls. 

Thakur et al; found that degree of hyponatremia and 
hyperkalaemia was related to severeness of birth asphyxia 
and these changes in electrolytes must be taken care of 
while dealing the newborns with asphyxia2. 

Sateesh K.D et al; ascertained that serum sodium 
was much lower in every stage of asphyxia, increased 
potassium level was important with rising severeness of 
asphyxia, while low calcium levels was not an important 
determination.3 Another study by Jajoo et al; revealed a 
significant low serum calcium levels in newborns with 
asphyxia, when equated with controls19. 

Present study revealed that hyponatremia was the 
leading electrolyte disturbance followed hypoglycaemia and 
hypocalcaemia. However, the limitation of this study was 
that only three parameters (sodium, calcium and glucose) 
were studied while others electrolytes like potassium etc 
were not included. Another restriction of current study was 
that it did not admit control group. However, we are of the 
view that large, case control studies in this regard may be 
conducted to address the issue in local population. 
 

CONCLUSION 
 

It was concluded that frequency of hyponatremia was the 
main electrolyte disturbance in Asphyxiated Neonates, 
followed by hypocalcaemia while major metabolic 
disturbance was hypoglycaemia, though, they may not be 
symptomatic in most cases. However, these results are 
primarily in targeted population with limitations which need 
to be addressed in future trials. 
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