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Abstract

Background: Perinatal asphyxia is major cause of neonatal mortality and morbidity. Hypoxic ischaemic brain injury is the most
important consequences of perinatal asphyxia which ultimately results in immediate and delayed form of neuronal death. The
aim of this study was to find a relationship between glycaemic status and immediate outcomes of perinatal asphyxia. Methods:
This prospective study was carried out in Department of Paediatrics, Shaheed Suhrawardy Medical College Hospital, from
16th April 2019 to 15th October 2019. Total 100 term asphyxiated newborn babies with HIE (Stage II and IIT) admitted within
24 hours were enrolled according to selection criteria, Blood glucose level and other relevant tests were done in all included
patients. Results: The mean age of the neonates was 6.31+0.91 hours. Among the patients, 60% were male and 40% were
female. Most cases (65%) had normal birth weight, while 35% were low birth weight. Common clinical features included
respiratory distress (59%), poor feeding (75%), lethargy (33%), grunting (48%), and petechiae (6%). Moderate encephalopathy
(Stage II) was observed in 63% of cases, and severe asphyxia (Stage III) in 37%. Hypoglycaemia was present in 26% of
neonates, hyperglycaemia in 3%, and 71% had normal glucose levels. Hypoglycaemia was significantly associated with severe
asphyxia, occurring in 45.9% of severe cases compared to 14.2% of moderate cases (p<0.05). Conclusion: There was
significant association between glycaemic abnormalities with severity of perinatal asphyxia and immediate outcome of the
asphyxiated newborn.
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1. Introduction

Perinatal Asphyxia (PA)-oxygen deficit at delivery-can  eases, mental retardation and epilepsies [2]. The mild insults
lead to severe hypoxic ischaemic organ damage in newborns lead to so-called "minimal brain- damage disorders such as
followed by a fatal outcome or severe lifelong pathologies  attention deficits and hyperactivity, but can also be associat-
[1]. The severe insults often cause neurodevelopmental dis-  ed with the development of schizophrenia and life-long func-
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tional psychotic syndromes [1]. Different clinical parameters
have been used to both diagnose and predict the prognosis
for PA, including non-reassuring foetal heart rate patterns,
prolonged labour, meconium-stained fluid, low 1-minute
Apgar score, and mild to severe acidem &, defined as arterial
blood pH less than 7 or base excess greater than 12 mmol/L
[2]. Recent study demonstrated that abnormal glycaemic
status is an important metabolic condition in the neonate
although there is no common consensus with regards to di-
agnosis, management and follow-up. It is common in pre-
term, small and large for gestational age and in birth asphyx-
ia [3].

The guidelines of the American Academy of Paediatrics
(AAP) and the American College of Obstetrics and Gynae-
cology (ACOG) consider all of the following criteria in
diagnosing asphyxia: (i) profound metabolic or mixed
acidemia (pH <7.00) in umbilical artery blood sample, if
obtained, (ii) persistence of an Apgar score of 0-3 for long-
er than 5 min, (iii) neonatal neurologic sequelae (e.g., sei-
zures, coma, hypotonia), and (iv) multiple organ involve-
ment (e.g., kidney, lungs, liver, heart, intestines) [4]. Clini-
cally, this type of brain injury is called Hypoxic-lIschemic
Encephalopathy (HIE). The staging system proposed by
Sarnat and Sarnat in 1976 is often useful in classifying the
degree of encephalopathy. Mild (stage 1), moderate (stage
I1), or severe (stage I11) HIE is commonly diagnosed using
physical examination, which evaluates the level of con-
sciousness, neuromuscular control, tendon and complex
reflexes, pupils, heart rate, bronchial and salivary secre-
tions, gastrointestinal motility, presence or absence of my-
oclonus or seizures, electroencephalography findings, and
autonomic functions [5]. However, these parameters have
no predictive value for long-term neurologic injury after
mild to moderate asphyxia [6].

Asphyxia as a risk factor for neonatal hypoglycemia was
also reported by other researchers. However, the magnitude
of that risk was not indicated in the previous study [7]. Hy-
poglycemia caused by asphyxia can be explained by several
mechanisms. During asphyxia, anaerobe glycolysis process
results in the production of 2 molecules of adenosine tri-
phosphate (ATP) from each molecule of glucose, instead of
38 ATP which usually were produced during aerobic condi-
tion. Anaerobic glycolysis elevates lactic acid production.
Severe acidosis, on the other hand, diminishes glycolysis,
causes loss of cardiovascular auto regulation, and decreases
cardiac function. Furthermore, this process results in local
ischemia and limitation in glucose transportation [8].

The unexplained catecholamine release and hyper insu-
linemia will decrease glycogen storage. Newborn with as-
phyxia demonstrates higher blood insulin levels within first
24 and 72 hours of life, which potentially suppress hepatic
glycogenolysis response [7]. Besides that, hypoxia of the
brain increases glucose consumption. Compared with adult
brain, an immature brain of low birth weight infant is more
resistant to injury caused by hypoxia. Moreover, combined

180

hypoglycemia and asphyxia results in the failure of compen-
satory mechanism to save the brain from damage due to per-
sistent hypoxia [3].

According to the statistical data collected in years 2000-
2002 by the Global Burden of Disease Study, worldwide 56
million deaths occur every year, from that 10.5. million, i.e.
20% represent children aged below 5 years. In this group, the
leading cause of death is perinatal complications [9]. Current
statistical data considering epidemiology of prenatal, perina-
tal and postnatal pathologies are worldwide have not been
systematically analysed; sometimes these data are even con-
troversial as provided for single countries [10]. One the most
reliable issue-related studies performed in the USA has
demonstrated the perinatal morbidity comprising 60% of the
child death cases giving a general idea of the biggest impact
of perinatal complications in childhood and reflecting exten-
sive issue-related problems in corresponding healthcare sys-
tem as well as massive deficits in knowledge about and/or
practical application of targeted prevention and effective
treatment of neonatal, perinatal and postnatal pathologies [7,
11, 12].

2. Objective

The objective of this study was to find a relationship be-
tween glycaemic status and immediate outcomes of perinatal
asphyxia.

3. Methodology & Materials

This prospective analytical study was conducted at the
Department of Paediatrics, Shaheed Suhrawardy Medical
College Hospital, Dhaka, over a six-month period from 16th
April 2019 to 15th October 2019. The study included 100
asphyxiated term neonates admitted within the first 24 hours
of life, selected using purposive sampling. Neonates were
diagnosed with perinatal asphyxia (PNA) based on criteria
such as delayed crying for more than one minute or an AP-
GAR score of less than 5 at one minute or less than 7 at five
minutes, and were further categorized into Hypoxic-lschemic
Encephalopathy (HIE) Stage Il or Ill. The study excluded
pre-term and post-term neonates, those with major congenital
abnormalities, very low birth weight, and neonates with con-
ditions like CNS infection, neonatal tetanus, septicemia, or
infants of diabetic mothers. Data were collected using a
structured questionnaire, capturing maternal and neonatal
characteristics, presenting complaints, grading of HIE, sei-
zure management, and other clinical parameters. Blood glu-
cose levels at admission were measured, with neonates cate-
gorized into two groups based on glucose status: Group |
with normal levels and Group Il with abnormal levels. Im-
mediate outcomes, such as survival rate, severity of HIE,
seizure frequency, time to control convulsions, need for oxy-
gen inhalation, incidence of sepsis, and hospital stay duration,
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were assessed. Seizure management involved phenobarbi-
tone as the first-line drug, with phosphenytoin used as an
additional treatment if required. Data were analyzed using
SPSS version 22, with quantitative data expressed as mean
and standard deviation, qualitative data as frequency and
percentage, and comparisons made using Chi-Square and
unpaired t-tests. A p-value of less than 0.05 was considered
statistically significant. Ethical considerations were in ac-
cordance with the Helsinki Declaration, and informed con-
sent was obtained from all participants' guardians. The inves-
tigator ensured the quality and accuracy of data throughout
the study process.

4. Results

Table 1. Distribution of patients according to baseline

characteristic (n=100).

Baseline Characteristics Values
>6 hours 58%

Age Group
<6 hours 42%

Mean+SD 6.31+0.91
Male 60%

Sex Distribution Female 40%
M:F 1.5:1
Prolonged Labour 52%
PROM 30%

Maternal Risk Fac-

tor Hypertensive Disorder 26%

Malpresentation 4%

Values were expressed aspercentage andmean +SD

Tables 1 shows that out of 100 patients 58% and 42%
belonged to age group >6 hours and <6 hours respectively.
The mean age of the neonates was 6.3140.91 (age range: O-
24) hours. Sex distribution revealed that among 100 patients
60% and 40% were male and female respectively. The male
to female ratio was 1.5:1. Out of 100 patients 52%, 30%, 26%
and 4% had maternal risk factors like prolonged labour,
PROM, hypertensive disorder and mal-presentation
respectively.

Table 2 shows mode of delivery and birth weight of the
neonates. Among the cases majority of the patient had
history of normal vaginal delivery (62.0%), LUCS done in
38.0% patients. In this series, maximum numbers of cases
(65.0%) were normal birth weight baby, followed by low
birth weight in 35.0% patients.
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Table 2. Mode of delivery and birth weight of the neonates (n=100).

Frequency
Variables Mal Total
ale .
(n=69) Female (n=31)
Delivery g 26 12 38
>2500 47 18 65
Birth weight
( lm) M 1s00-2500 ) " 35
& (LBW)
Values were expressed as percentage
38 %
62 % Multigravida
Primigravida

Figure 1. Obstetrics history (Gravidity) of mothers (n=100).

Data were expressed as percentage

Figure 1 shows obstetrics history (Gravidity) of mothers.
Most of the women were multigravida (62.0%) and
primigravida was seen in (38.0%) of mother.

Table 3. Clinical manifestation of asphyxiated newborn.

Clinical Features Number of Patients  Percentage (%)

Respiratory distress 59 59
Poor-feeding 75 75
Lethargy 33 33
Grunting 48 48
Weak Muscle tone 30 30
Hypothermia 34 34
Petechiae 6 6

Bleeding diathesis 5 5

Convulsion 34 34

Values were expressed as frequency and percentage

Table 3 shows clinical manifestation of asphyxiated
newborn. Cardinal clinical features were respiratory distress,
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poor-feeding, lethargy, grunting and petechiae (59.0%,
75.0%, 33.0%, 48.0% and 6.0% respectively). Other clinical
features were hypothermia in 34.0% and convulsion 34.0%
of neonates.

70%

60%

50% -

40%

30%

20%

10%

0% -

Stage Il

Stage lll

Figure 2. Distribution of HIE stages according to severity of birth
asphyxia.

Data were expressed as percentage

Figure 2 shows distribution of HIE stages according to
severity of birth asphyxia. Severity of birth asphyxia was
graded based on the hypoxic- ischemic encephalopathy
(HIE). In this study 63.0% of cases found moderate asphyxia
or stage Il was 37.0% cases had severe asphyxia or stage IlI.

Table 4. Assessment of blood glucose level in asphyxiated neonates
(n=100).
Number of Patients

Blood glucose level Percentage (%)

<2.5 mmol/l 26 26
2.5-6.94 mmol/l 71 71
>6.94 mmol/l 3 3

Data were expressed as frequency and percentage

Table 4 shows the blood glucose level of asphyxiated
neonates. Out of 100 term newborn, 26.0% showed
hypoglycaemia, 3.0% showed hyperglycaemia and 71%
patients had normal level of blood glucose.

Table 5 shows the association of blood glucose status with
severity of birth asphyxia. Abnormal blood glucose status or
hypo/hyperglycaemia was positively associated with severity
of birth asphyxia. Among the 63 patients withmoderate
asphyxia, 14.2% had detected abnormal glucose, whereas in
severe asphyxia, 54.0% were detected abnormal blood
glucose. Maximum patients of group | had normal blood
glucose level. The difference between groups were
statistically significant (p<0.05).
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Table 5. Association of blood glucose status with severity of birth
asphyxia (n=100).

Severity of birth asphyxia

Blood
glucose X P- value
status Moderate As- Severe Aphyxia

phyxia (n=63) (n=37)
Group 1 54 (85.7%) 17 (45.9%) <0.0001
Group 2 9 (14.2%) 20 (54.0%) 0.0136

Group I: Patient with normal blood glucose level or euglycaemia
Group II: Patients with abnormal blood glucose findings

p-value reached from Chi-square test and <0.05 was statistically
significant Data were expressed as frequency and percentage

Table 6. Association of blood glucose findings to time required to
control of convulsion (n = 34).

Control of Convulsion

Blood glu-
Total
cose status  Within 24 >24 hours value
hours (n=19) (n=15)
Group 1 15 (78.9%) 6 (40.0%) 21 0.0112
Group 2 4 (21.1%) 9 (60.0%) 13 0.047

Group I: Patient with normal blood glucose level or euglycaemia
Group II: Patients with abnormal blood glucose findings

p-value reached from Chi-square test and <0.05 was statistically
significant Data were expressed as frequency and percentage

Table 6 shows maximum cases of group-1l (e.g., 60%)
were required >= 24 hrs to control convulsion. In this study
total 34 patients had developed convulsion and among them
19 cases responds well within 24 hrs after management, and
maximum (78.9%) cases were normal blood glucose level.
Fifteen cases required >24 hrs to control convulsion and
maximum (60.0%) cases were abnormal blood glucose level.
The difference between groups were statistically significant
(p <0.05).

5. Discussion

Demographic characteristics revealed that, out of 100 pa-
tients 58% and 42% belonged to age group >6 hours and <6
hours respectively. The mean age of the neonates was
6.3140.91 (age range: 0-24) hours. Sex distribution revealed
that among 100 patients 60% and 40% were male and female
respectively. The male to female ratio was 1.5:1. Among the
cases majority of the patient had history of normal vaginal
delivery (e.g. 62.0%), LUCS done in 38.0% patients. In this
series, maximum numbers of cases (65.0%) were normal
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birth weight baby, followed by low birth weight in 35.0%
patients.

Findings consistent with result of other studies. In a study
One hundred newborn were enrolled. There were 52% fe-
male and 48% were male neonates [13]. Mode of delivery
was normal vaginal delivery for 46% neonates and 54% via
LUCS for various reasons. In term babies, birth weight be-
tween 2.5-3.5 kg was in 40 (71%) cases and between >3.5-4
kg was in 16 (29%) cases. In a retrospective study shows out
of 100 neonates 63 were male and 37 were female with 19%
babies were in their first day of life, 45% were of two days
and 36% of three days. Birth weight of 100 babies was max-
imum and minimum 3.6 and 2.4 respectively. The mean £
S.D of birth weight of 100 babies were 3.08 £0.54 [14].

On evaluation of risk factors, present study shows that Out
of 100 patients 52%, 30%, 26% and 4% had maternal risk
factors like prolonged labour, PROM, hypertensive disorder
and mal-presentation respectively. Most of the women were
multigravida (62.0%) and primigravidawas seen in (38.0%)
of mother.

Risk factors of perinatal asphyxia are antepartum, intrapar-
tum and fetal. Antepartum factors includes advanced mater-
nal age, pre-eclampsia, gestational diabetes, maternal hyper-
tension, anemia, hypertension. Intrapartum risk factors are
cephalo- pelvic disproportion (CPD), prolonged labor, prem-
ature rupture of membrane, umbilical cord complications like
umbilical cord prolapsed. Fetal risk factors include meconi-
um sustained amniotic fluid, abnormal lie or presentation and
cord compression or prolapsed [14]. Similar findings demon-
strated that, perinatal risk factors for asphyxia of newborns
revealed that 12% mother had premature rupture membrane,
12% had APH, 8% pre-eclamptic toxemia and hypertension,
6% had Diabetes mellitus and 4% had oligohydramnios dur-
ing pregnancy [13]. Another study reported maternal risk
factors present in neonates with abnormal CUS were PIH
(53.1%), PROM (25.5%), APH (8.5%) and others (12.7%)
[15].

Preterm neonates exhibit very few clinical features sug-
gestive of hypoxic-ischemic brain injury. Detection needs
meticulous observation of subtle signs and symptoms. In all
neonates the problem may be suspected by the following
features Impairment or of consciousness or irritability, im-
pairment of muscle tone, tendon reflexes, sucking, Moro
response, grasping and oculo cephalic reflex, abnormal pu-
pils, respiration, heart rate; seizures and EEG changes [16].
In this study cardinal clinical features of birth asphyxia were
respiratory distress, poor-feeding, lethargy. grunting and
petechiae (59.0%, 75.0%, 33.0%, 48.0% and 6.0% respec-
tively). Other clinical features were hypothermia in 34.0%
and convulsion 33.0% of neonates. Severity of birth asphyxia
was graded based on the hypoxic- ischemic encephalopathy
(HIE). Another study demonstrated that, 75% had respiratory
distress, 42% had convulsion, 40% had cyanosis, 30% had
apnoeic spell and 12% had sepsis [13].

On evaluation of blood sugar status, 29.0% showed ab-
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normal glycaemic status. Among them 26 cases had hypo-
glycaemia and 3 cases had hyperglycaemia patients had
normal level of blood glucose or euglycaemia. In this study
abnormal blood glucose status or hypoglycaemia was posi-
tively associated with severity of birth asphyxia. Among the
63 patients with moderate asphyxia, 14.2% had detected ab-
normal glucose, whereas in severe asphyxia, 54.9% were
detected abnormal blood glucose. Maximum patients of
group | had normal blood glucose level. The difference be-
tween groups were statistically significant (p<0.05). In this
study fifteen cases required >24 hrs to control convulsion
and maximum (60.0%) cases were abnormal blood glucose
level. The difference between groups were statistically sig-
nificant (p<0.05).

In a study, total of 1562 live births were recruited. There
were 234 (22.5%) newborns with hypoglycemia. Overall, the
mean birth weight and gestational age of newborns with hy-
poglycemia was lower compared to newborns without hypo-
glycemia (2283.4 g vs. 2788.0 g; 35.7 vs. 37.7 weeks, re-
spectively). Asphyxia, LBW, SGA, LGA, prematurity, pre-
eclampsia/eclampsia, meconium aspiration syndrome, RDS,
and were significant risk factors for neonatal hypoglycemia

[71.

6. Limitations of the Study

This single-center study was limited to patients at Shaheed
Suhrawardy Medical College Hospital, which may not reflect
the broader national picture. The small sample size, limited
investigative facilities, and the tertiary care setting might not
represent primary or secondary healthcare centers, potentially
skewing results toward more high-risk cases. Additionally, the
use of purposive sampling could introduce personal bias. A
larger-scale study is needed for more definitive conclusions.

7. Recommendations

As blood glucose is a common, cheap and available diag-
nostic technique, simultaneously efficient, effective and safe
modality, it can be used routinely in primary or secondary
level of health care centre as a valuable diagnostic tool for
prediction of outcome of hypoxic ischemic brain injury.

8. Conclusion

This study concluded that prevalence of hypoglycaemia
was 26%. It was evident from this study is that abnormal
blood glucose, e,9, hypoglycaemic birth asphyxiated babies
outcome was poor than normoglycaemic babies. Blood glu-
cose assessment can be reliable tools for demonstrating the
most frequently occurring forms of cerebral injury in perina-
tal asphyxia, assessing the evolution of the lesion, and fol-
lowing brain development.


http://www.sciencepg.com/journal/ajp

American Journal of Pediatrics

http://www.sciencepg.com/journal/ajp

Abbreviations

PNA  Perinatal Asphyxia

HIE Hypoxic-Ischemic Encephalopathy
LBW  Low Birth Weight

APH  Antepartum Hemorrhage
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