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INTRODUCTION: 
Birthasphyxia, although the correct denition is imprecise, is any 
insult to the fetus or new-born due to failure to breath or breathing 
poorly leading to decreased oxygen supply to various organs.1 
According to WHO, 4 million deaths per year occur causes related to 
birth asphyxia which is the largest cause of under 5 mortality (8.5%) 
after neonatal infections and other complications after birth.2 Among 
the neonatal mortality 23% of all deaths are caused by birth asphyxia.3 
According to the WHO 2005 data, birth asphyxia is one of the leading 
cause of death in rst week of life. It is strongly associated with 1.1 
million stillbirths and development of  severe sequelae such as 
cerebral palsy, epilepsy and intellectual disability.4 The hypoxic 
ischemic sequelae depend upon the duration of insult in the perinatal 
period. Working denition for intramural birth asphyxia babies 
dened as follows, severe birth asphyxia is when the APGAR score at 1 
min is 0-3. Mild and moderate birth asphyxia is when Apgar score at 1 
min is 4-7.5 About 3050% of infants with HIE-II and III suffer from 
some form of mental and physical disabilities every year in our 
country. Fluid, electrolyte and metabolic abnormalities are the 
commonest derangements encountered in critically ill asphyxiated 
neonate. Serum sodium, potassium and calcium are major electrolytes 
in the bodyand any deviation from their normal level leading to 
convulsions, shock, and major metabolic abnormalities.6 

Syndrome of inappropriate secretion of antidiuretic hormone 
(SIADH) is a common problem in these neonates accounting for 
hyponatremia, hyperkalaemia results from ischaemic insult with 
eventual renal insufciency.7,8 The uid and electrolyte shift can 
occur after birth asphyxia.9 Calcium is an important second messenger 
in our body and act as a cofactor for muscle function and several 
enzyme activities.10,11
 
Hypocalcemia triggers seizure activity and deleterious cardio vascular 
sequences in asphyxiated new-borns. It is difcult to differentiate the 
seizure activity due to hypocalcimia and asphyxia.8,12 Therefore, 
monitoring of serum calcium levels assumes the importance in birth 
asphyxia. Not only the serum calcium level, monitoring of serum 
sodium and potassium levels also required to the manage deleterious 
effects of birth asphyxia. This study has been done to monitor the 
electrolytes derangements correlating with the severity of birth 
asphyxia.

Method
This descriptive study (cross-sectional) was done at Kilpauk Medical 
College and Hospital, NICU and the study period was October 2012 to 
November 2013. The aim of the study was to assess the immediate 
post-natal electrolyte values in asphyxiated new-borns and their 
derangements in different severity of asphyxia. The inclusion criteria 
were all full term asphyxiated newborns (both intramural and 
extramural) admitted in NICU on day 1 of life.  

In exclusion criteria were babies born to mothers with abnormal 
electrolyte values, hypertension, diabetes, fever within 2 weeks, on 
antiepileptics, received general anesthesia, preterms and congenital 
malformations and suspected metabolic disease. A written informed 
consent obtained for all the enrolled subjects. The electrolytes 
(sodium, potassium and calcium) were measured from venous samples 
taken under aseptic precaution.  For subjects with 5 min Apgar <7, 
samples were taken at 1 minute also along with effective resuscitation. 
The severity of asphyxia was staged by Sarnat and Sarnat staging. The 
serum sodium and potassium levels weremeasured by 'electrolyte 
analyser' model ROCHE 8190. Serum sodium estimation was done by 
ion selective electrode method. The Serum calcium levels were 
measured by 'end point calorimetric method' using O cresolphethelin-
complexone or OCPC. In this study descriptive statistical analysis was 
used. Chi-square test used to nd the statistical signicance between 
the two proportions. Independent t test has been used to nd the 
statistical signicance between the means of two groups.

Table 1: Reference values. 

To assess the linear relationship between the continuous variables 
correlation coefcient was computed and all the analyser were two 
tailed and p <0.05 was taken as signicant. SPSS version 16 was used 
for data analysis.

RESULTS 
This descriptive study includes 100 new-borns of both intramural and 
extramural newborns with different severity of birth asphyxia. Out of 
100 study population 69 were male babies and 31 were female new-
borns. The female to male ratio was 3:1. Among the 100 subjects 51% 
(48) were delivered by labour naturally and 3 by forceps and the 
remaining 49% (47) were delivered by LSCS. Most of them (47%) 
delivered by emergency section and only (2%) were delivered by 
elective section. The common indication for emergency LSCS was 
meconium aspiration syndrome (15%). Out of 100 newborns 78% 
were intramural and 22% were extramural.  

According to staging of birth asphyxia 47% fell under HIE stage 1, 
37% and 16% were in HIE stage 2 and HIE stage 3 respectively. While 
analysing the distribution of HIE 54% of HIE stage 3 are extramural 
and 46% intramural. Distribution of 1-minute APGAR among cases 
showed 59% under the score 4-6, but the distribution in 5-min APGAR 
85% fell under score 4-6.   

Present study analysis showed 53% of subjects had hyponatremia 
irrespective of the severity of birth asphyxia. Around 10% of subjects 
present with hyperkalaemia. Hypocalcaemia is less prevalent, only 3 
subjects suffered with low calcium levels. This study considers the 
correlation of electrolyte abnormalities in different stages of birth 
asphyxia and also with thedistribution 1-5 minutes APGAR. Statistical 
analysis by chi-square test revealed that Serum sodium levels were 
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signicantly lower in all subjects with HIE stage 3 with an incidence of 
100%.  

In stage II, 62.2% of cases had low serum sodium levels. Only 29.8% 
subjects of HIE-I showed Hyponatremia

Almost a gross total of, 53% of subjects had signicant Hyponatremia 
in our study which was statistically signicant with a mean sodium 
value of 128.32mEq/L. 56.2%of subjects from HIE-III showed 
signicant. Simultaneous data of serum potassium showed 2.7% of 
subjects from stage II had high serum potassium levels. None of the 
cases belonging to stage I showed early onset hyperkalemia.  

Only 3% of subjects have hypocalcemia, in HIE stage 3 newborns 
12.5% suffer with hypocalcemia. But in stage 2, only 2.7% have the 
same. Student t test has been used to nd out the correlation of 1 min 
and 5 min APGAR with the electrolytes. The data showed both sodium 
and potassium had signicant results with the P value <0.00. But the 
calcium levels were insignicant with the p value of <0.22 and <0.28 
respectively. 

DISCUSSION 
Perinatal asphyxia is a formidable neonatal problem and contributes 
signicantly to neonatal mortality and morbidity. Hypoxic ischemic 
encephalopathy is the major consequence of perinatal asphyxia. The 
important three (sodium, potassium and calcium) abnormalities will be 
the major risk factor for brain injury in an already asphyxiated one. 
Careful correction of the above electrolyte abnormalities will surely 
improve the outcome of new-borns. This study interprets the 
association of electrolyte abnormalities with the different severity of 
asphyxia.  

Out of the 100 asphyxiated new-borns the mean value of sodium is 
128.32±6.25 mEq/L and was the least in neonates with HIE stage 3 is 
120.12±3.42mEq/L. Similar to this observation the mean value of 
potassium was 4.83±0.83 and the value in HIE STAGE 3 was 6.0312. 
Finally, the serum electrolyte calcium's mean value is 8.4±0.85 mEq/L. 
According to the Pearson correlationplotted between the electrolytes 
and HIE stages showed there is a negative correlation with the HIE 
stages and sodium level. It interprets that when the severity of HIE 
stages increasing the sodium level tends to fall. The P value is 
statistically signicant (P <0.01). But the Pearson correlation for 
potassium levels showed positive correlation with the different HIE 
stages comparatively negative correlation with the sodium levels. This 
study found hyperkalaemia is directly proportionate to severity of HIE 
stages with signicant p value (P value <0.01). Similar to sodium, 
calcium levels also presented with negative correlation with the HIE 
stages. Neonates in HIE stage 3 have signicantly low levels of 
calcium (P value <0.05). 

Coming to the APGAR scores and variables, the 1 minute and 5 
minutes APGAR showed similar results with the electrolytes. Our 
statistical analysis found 1-minute APGAR can be reliable, but 5 
minutes APGAR has stronger correlation with the variables. Also, the 
Pearson correlation showed a positive linear correlation between 1 
minute, 5 minutes APGAR and serum sodium levels. The p value is 
signicant (<0.01). The measured variables of serum potassium levels 
showed a negative linear correlation with APGAR scoring. The P value 
is also signicant (<0.01). The calcium levels showed a weakly 
positive linear correlation with the P value of (<0.05).  

Basu P et al had studied assessed the electrolyte abnormalities in 50 
controls as well as in 50 asphyxiated babies of variable severity. The 
results were same as in the present study. This study showed signicant 
hypocalcaemia in the case group. But in the present study only 3% had 
documented hypocalcaemia which was also not signicant. But the 
correlation with severity of asphyxia was signicant.9 Jajoo et al, 
studied the calcium levels in 35 asphyxiated new-borns at birth, 6, 24 
and 5th day of life. They observed signicant low calcium levels at 
birth and other periods also.10

Gupta et al had studied the relation between the electrolyte 
abnormality and acute renal failure in asphyxiated new-borns. They 
had included preterm babies also in the account. This study also 
concluded that increased electrolyte derangement with increased 
severity of HIE stages. The subjects with hyponatremia were very 
much prone for ARF. But one variation from the present study is they 
measured ionized calcium levels which were signicant.13 

Lackmann et al, measured potassium levels in 98 asphyxiated new-
borns and none of them showed signicant hyperkalaemia in the initial 
144 hours of life.14 Masood N et al, investigated electrolyte 
derangements in 150 new-borns. Those 150 were divided in to 3 
groups as each 50 and group 1 and 2 included HIE stage 2 and HIE 
stage 3 respectively. Group 3 was control group. This study also 
concluded the same result in the present study.15 

CONCLUSION  
Hyponatremia is statistically signicant in all stages of birth asphyxia 
and had a strong negative linear correlation. Hypocalcaemia is not 
statistically signicant, but it had a weak linear negative correlation in 
all the stages of perinatal asphyxia.   

Hyperkalaemia is statistically signicant only in HIE stage 3 and 
showed a positive linear correlation with the increased severity of birth 
asphyxia.  

The early identication and time-based intervention of electrolyte 
abnormality in the early post asphyxiated period will signicantly 
reduce the morbidity and mortality.  

Funding: No funding sources Conict of interest: None declared 
Ethical approval: The study was approved by the Institutional Ethics 
Committee 

REFERENCES 
1. Birth Asphyxia - Summary of the previous meeting and protocol overview. Available at 

h t tp : / /www.curose rv ice .com/hea l th_profess iona l s /ne  ws /pdf /10-09-
2007_birth_asphyxia02.pdf 2. Bryce J, Boschi-Pinto C, Shibuya K, Black RE. WHO 
estimates of the causes of death in children. Lancet. 2005;365(9465):11

2. Bryce J, Boschi-Pinto C, Shibuya K, Black RE. WHO estimates of the causes of death in 
children. Lancet. 2005;365(9465):1147-52

3.  Antonucci R, Porcilla A, Pilloni MD. Perinatal asphyxia in the term newborn. J Pediatr 
Individual Med. 2014;3(2):25-8.

4.  Lawn JE, Wilczynsha-ktende K, Cousens SN. Estimating the causes of four million 
deaths in the year 2000. Int J Epidemiol. 2006;35(3):718-9.

5.  NNPD network. National Neonatal Perinatal Database -Report for the year2002-2003. 
NNF NNPD network. NewDelhi: 2005. 

6.  Lawn JE, Manandhan A, Haws RA, Darmastadt G. Reducing one million child deaths 
from birth asphyxia: survey of health system gaps and priorities. Health Res Policy Sys. 
2007;5(1):4. 

7.  Ress L, Brook CGD, Shaw JCL, Forsling ML. Hyponatraemia in the rst week of life in 
preterm infants (part I arginine vasopressin secretion). Arch Dis Child. 1984;59:414-22. 

8.  Adrogue HJ, Madias NE. Changes in plasma potassium concentration during acute acid-
base disturbances. Am J Med. 1984;71:456-65.  

9.  Basu P, Sam S, Das H. Electrolytes status in birth asphyxia. Indian J Pediatr. 
2010;77:259-62.

10.  Jajoo D, Kumar A, Shankar R, Bhargava V. Effect of birth asphyxia on serum calcium 
levels in Neonates. Indian J Pediatr. 1995;62:455-9.

11.  Tsang RC, Light IJ, Sutherland JM, Kleinman L. Possible pathogenetic factors in 
neonatal hypocalcemia of prematurity. J Pediatr. 1973;82:423-9. 

12.  Tsang RC, Chan I, Hayes W, Atkinson W, Atherton H, Edwards N. Neonatal 
hypocalcemia in infants with birth asphyxia. J Pediatr. 1974;84:428-33. 

13.  Gupta BD, Sharma P, Bagla J, Parakh M, Soni JP. Renal failure in asphyxiated neonates. 
Indian Pediatr. 2005;42:928-34. 

14.  Lackmann GM, Mader R, Tollner U. Serum potassium level in healthy neonates and 
infants with asphyxia in the rst 144 hours of life. Klinische Padiatrie. 1991;203(5):399-
402. 

15.  Kecskes Z, Healy G, Jensen A. Fluid restriction for term infants with hypoxic-ischaemic 
encephalopathy following perinatal asphyxia. Cochrane Database Sys Rev. 
2005;3:CD004337.

Volume - 11 | Issue - 03 | March - 2021 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar


