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Abstract: Introduction: Perinatal asphyxia is one of the most common primary causes of mortality and morbidity among
neonates. Perinatal asphyxia will result in neonatal hypoxia and tissue/organ injury. Objective: The aim of this study was to
observe the Co-relation between Perinatal asphyxia with Hypoxic Ischemic Encephalopathy (PNA with HIE) and Blood sugar
level. Methodology: This is a descriptive cross-sectional case study where a total of 182 neonates were admitted to the hospital
with the problem of Perinatal asphyxia with Hypoxic Ischemic Encephalopathy and with some other associated problem.
Result: Among the cases, 114 (62.6%) were Boys and 68 (37.45%) Girls. The mean age was 29.72 + 78.42, Weight 2.77 £ .60,
RBS 6.57 £ 7.38. Among the asphyxiated neonates blood sugar levels in arterial cord blood were significantly lower and had a
negative (r=—0.195, P<0.01) correlation with the severity of birth asphyxia and different stages of HIE. Conclusion: Perinatal
asphyxia can result in neonatal hypoxia and tissue/organ injury. A variety of maternal, obstetric, and neonatal conditions
predispose the fetus and newborn to asphyxia, which can occur before, during, or after birth From our result, we can conclude
that the relationship between Perinatal asphyxia and blood sugar level is significantly lower and negative.
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perinatal asphyxia, along with subsequent hypoxic-ischemic
encephalopathy (HIE). Extremely low glucose levels can
often cause encephalopathy in patients, which can then lead
to long-term neurological ailments. During birth asphyxia,
various complications like severe glycogen depletion,
catecholamine release, and idiopathic hyperinsulinemia can
occur, which can lead to hypoglycemia [2]. Early diagnosis is
extremely challenging in neonatal care, and hypoxia and
hypoglycemia can lead to profound brain damage. The early
outcome of birth asphyxia is either neonatal death or the
presence of hypoxic-ischemic encephalopathy (HIE).
Hypoxic-ischemic brain damage is one of the more
challenging consequences of perinatal asphyxia. Brief
hypoxia can lead to an increase in lactate, fall in pH, decrease
in high-energy phosphate compounds by impairing the
cerebral oxidative metabolism, due to anaerobic glycolysis to

1. Introduction

Perinatal asphyxia is globally recognized as the fifth-
largest cause of under-five child deaths (8.5%), following
pneumonia, diarrhea, neonatal infections, and complications
of preterm birth. Internationally, almost 5 million neonates
are diagnosed with birth asphyxia every year [1]. According
to the World Health Organization (WHO) definition, failure
to initiate and sustain breathing at birth is categorized as
perinatal asphyxia. Glucose is the main source of energy for
the human brain which provides up to 90% of the brain
energy supply under normal conditions. As infants have a
limited ability to generate alternate substrates, maintenance
of an adequate supply of glucose to the brain is extremely
important. Disturbances in glucose and oxygen supply to the
human fetus at the time of labor and delivery may cause
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generate ATP [1]. During anaerobic conditions, one molecule
of glucose yields only two molecules of ATP, as compared to
38 molecules during aerobic conditions [3]. Glucose is
rapidly metabolized anaerobically during asphyxia, which
helps in minimizing cellular energy depletion in tissues of the
brain and other areas [4]. Glucose is an essential energy
supplier in a developing brain and oxidative metabolism
accounts for almost all of the glucose uptake by the brain [5].
The hypoxic brain, therefore, increases its glucose utilization.
It is common knowledge that blood is the major source of
brain glucose. A drop in the blood glucose concentration
level increases the risk of brain injury. Hypoxia can cause
vasodilatation, which increases the glucose availability for
anaerobic glycolysis. This in turn helps increase the lactic
acid production of the body. Decreased glycolysis, loss of
cerebrovascular autoregulation, and weakened cardiac
function are associated with the worsening of acidosis. These
factors can then cause local ischemia and decreased glucose
delivery to the tissues that have increased its substrate
utilization. Increased glycolytic substrates, distal to the
phosphofructokinase step, from the state, are absent in
hypoglycemia [6]. Because of this, local glucose storage
becomes depleted and results in a fall in energy reserves and
accumulation of lactic acid. A reduction in the blood glucose
level and oxygen supply can lead to failure in ATP generation
and culminates in cellular damage. The increased excitotoxic
cellular damage and lack of ATP can lead to ADP and AMP,
which are converted into adenosine, inosine, and
hypoxanthine. In uninterrupted tissue hypoxia with
reperfusion, hypoxanthine is oxidized into xanthine and uric
acid in the presence of xanthine oxidase. This causes an
increase in the uric acid level in the blood [6]. During the
reoxygenation period following the initial phase of asphyxia,
oxygen-derived free radicals are produced along with uric
acid formation, which can be linked to the severity of
perinatal asphyxia [6]. The increased uric acid production can
draw a parallel among the generation of vicious cycles of
tissue damage, oxygen-free radicals, ADP and AMP
generation, fall in ATP generation, and the decrease of
glucose in the body. Few studies have been conducted on
how blood glucose levels contribute to the severity of
asphyxia and encephalopathy [7, 8]. The primary goal of this
study is to find the relation of hypoglycemia (< 40 mg/dL) in
the development of brain injury in asphyxiated newborns.

2. Objective

To identify the Co-relation between Perinatal asphyxia
with Hypoxic Ischemic Encephalopathy (PNA with HIE) and
Blood sugar level.

3. Methodology

This was a descriptive cross-sectional case study where a
total of 182 neonates were admitted in the hospital who were
suffering perinatal asphyxia with Hypoxic Ischemic
Encephalopathy and with some other associated problem. A

purposive sampling technique was used to select the study
participants. Neonates were having perinatal asphyxia with
Hypoxic Ischemic Encephalopathy stage 1 to 3 with some
other associated problems. Detailed clinical and neurological
examination was done for all the neonates included in the
study. Cases were classified into mild, moderate, or severe
hypoxic-ischemic encephalopathy (HIE) following other
studies. Descriptive and inferential statistical analysis has
been carried out in the present study. Significance was
assessed at a 5% level of CI. Bivariate distribution analysis
was used to determine the correlations (two-tailed Karl
Pearson’s coefficient of correlation, indicated as r) between
Perinatal asphyxia with Hypoxic Ischemic Encephalopathy
(PNA with HIE) and Blood sugar level. The statistical data
analysis was done using SPSS software version 23.0 for
Windows.

Inclusion criteria:

1) Both boy and girl babies having the problem of

perinatal  asphyxia  with  Hypoxic  Ischemic
Encephalopathy and with some other associated
problem.

2) Major polytrauma and pathological fractures are
excluded from this study.

3) Full term neonates aged between 0.5 hours to 960 hours.

4) Birth weight between 1.5 -5 kg.

Data collection:

All the findings were collected from the case study.

4. Result

Among the cases 114 (62.6%) were Boys and 68 (37.45%)
Girls. The mean age was 29.72 + 78.42, Weight 2.77 £.60,
RBS 6.57 + 7.38.

Table 1. Gender Distribution of the patients. (n=182).

Gender N %

Boy 114 62.6
Girl 68 374
Total 182 100

Table 2. Mean and Standard Deviation of Numeric Variables. (n=182).

Variables Mean £ SD
Age 29.72 £78.42
Weight 2.77 £.60
RBS-mmol/L 6.57 +7.38

Among the asphyxiated neonates a number of 93 (51.1%)
developed Perinatal asphyxia with Hypoxic Ischemic
Encephalopathy stage 1, 85 (46.7%) developed Perinatal
asphyxia with Hypoxic Ischemic Encephalopathy stage 2,
and 3 (1.6%) developed Perinatal asphyxia with Hypoxic
Ischemic Encephalopathy stage 3. Among the asphyxiated
neonates 64 (56.1%) boy and 29 (42.6%) girl baby are having
Perinatal asphyxia with Hypoxic Ischemic Encephalopathy
stage 1, 49 (43.0%) boy and 85 (46.7%) girl baby are having
Perinatal asphyxia with Hypoxic Ischemic Encephalopathy
stage 2 and followed by.
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Table 3. Problem * Gender Cross tabulation.

Gender
Problem Boy Girl Total
Count 64 29 93
PNA-S-1 % within Problem 68.8% 31.2% 100.0%
% within Gender 56.1% 42.6% 51.1%
Count 1 0 1
PNA-S-11 % within Problem 100.0% 0.0% 100.0%
% within Gender 0.9% 0.0% 0.5%
Count 49 36 85
PNA-S-2 % within Problem 57.6% 42.4% 100.0%
% within Gender 43.0% 52.9% 46.7%
Count 0 3 3
PNA-S-3 % within Problem 0.0% 100.0%  100.0%
% within Gender 0.0% 4.4% 1.6%
Count 114 68 182
Total % within Problem 62.6% 37.4% 100.0%
% within Gender 100.0% 100.0% 100.0%

Among the asphyxiated neonates blood suger levels in
arterial cord blood was significantly lower and has a negative
(r=—0.195, P<0.01) correlation with the severity of birth
asphyxia and different stages of HIE.

Table 4. Correlations between PNA and Blood sugar level.

Problem RBS-mmol/L
Pearson Correlation 1 -.195™
Problem Sig. (2-tailed) .008
N 182 182
Pearson Correlation -.195" 1
i?nso'l I Sig. (2-tailed) .008
N 182 182

**_Correlation is significant at the 0.01 level (2-tailed).

5. Discussion

Perinatal asphyxia can potentially cause permanent damage
and even death of the fetus or the newborn infant. Because of
these reasons, perinatal asphyxia is recognized worldwide as a
devastating clinical condition. The Apgar score plays some
role in predicting the immediate outcome of asphyxia, such as
HIE and the long-term sequelae. The potential contribution of
hypoglycemia in the development of neonatal brain injury has
been the subject of many research works [5]. Studies in animal
models are also available [6]. An immature neonatal brain, as
compared to an adult mature brain, is more resistant to
hypoglycemic injury [5, 6, 9]. In our study, the cases were
classified into mild, moderate, or severe hypoxic-ischemic
encephalopathy (HIE), according to previous studies [9]. It
was found that by lowering the cerebral energy requirements,
increasing the cerebral blood flow and glucose extraction, and
enhancing the ability to utilize lactate as an alternative energy
source, the neonatal brain can cope with hypoglycemia [10,
11]. But when hypoglycemia develops concomitantly with
asphyxia 62.6%, all of the compensatory mechanisms fail to
save the neonatal brain from severe sustained hypoxic damage
[11]. Perinatal asphyxia primarily leads to tissue damage,

mainly brain tissue damage, followed by electrolyte imbalance.

Serum electrolyte status and glucose levels can help determine
the extent of tissue image and the severity of asphyxia [14]. In

their study, Aundhakar reported that out of 50 cases admitted
to NICU, males were more prone to asphyxia.[15] In our
present study, it is also showed that that males were more
prone to asphyxia. The results of the present study were in
concordance with those of a study by Basu, where it was
reported that the asphyxiated babies developed hypoglycemia
proportional to the rise in their serum uric acid level, degree of
asphyxia, and severity of HIE [13]. These findings established
the fact that hypoglycemia is proportional to tissue damage and
adverse neurological outcomes. Hypoglycemia in perinatal
asphyxia is demonstrated in different studies with animal
models, and these are documented in leading textbooks of
neonatology [6, 12]. The study by Basu also found a
significant negative correlation between them and stages of
HIE [13]. According to the study by Kavya, among the
asphyxiated neonate’s serum sodium, significantly lower
calcium and glucose levels were observed in arterial cord
blood and had a linear correlation with the severity of birth
asphyxia and different stages of HIE.[14] The serum potassium
and serum creatinine levels were higher in asphyxiated
neonates and were correlating with the severity of asphyxia.

6. Conclusion

Perinatal asphyxia will result in neonatal hypoxia and
tissue/organ injury. A variety of maternal, obstetric, and
neonatal conditions predispose the fetus and newborn to
asphyxia, which can occur before, during, or after birth. One
of the most effective ways to reduce the risk is the vigilance
of at-risk pregnancies and appropriate timely intervention. It
is important to develop intrapartum fetal monitoring
techniques and to assure that healthcare professionals have
easier access even though many of these techniques is
controversial and the ability to detect fetal compromise is
often unknown. And the relationship between Perinatal
asphyxia and blood sugar level is a significantly lower and
negative relationship.
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