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Abstract

Background: Neonatal hypoglycemia is a preventable cause of brain injury. It affects around 5 to 15% of babies.
It has been reported that umbilical cord blood glucose level was associated with neonatal blood glucose [21, 22].
Hence our study intends to predict the early risk of neonatal hypoglycemia by checking the cord blood glucose
levels at birth in at risk for hypoglycemia neonates. However, the predictive value of umbilical artery cord blood
glucose (UACBG) on neonatal hypoglycemia remains unclear.

Methodology: A Prospective Study was conducted at Adichunchanagiri Institute of Medical Sciences. A
detailed history was taken and examination of the newborn was done. At birth, the at risk neonates to
hypoglycemia were identified and cord blood glucose level were determined under aseptic precautions heel prick
was made and capillary blood glucose screened using reagent strips and Glucometer at 2, 4, 6, 12, 24, 48 hours of
life, pre feed glucose values were checked as per hospital protocol.

Results: The incidence of neonatal hypoglycemia was found to be 12.7%. The mean umbilical cord blood
glucose was found to be lower among those who developed neonatal hypoglycemia and the association was
found to be statistically significant. A lower mean RBS was seen in neonates with Hypoglycemia than those
without.

The area under the curve for Umbilical cord blood glucose was found to be 0.642 for the cut-off value of
44.23mg/dl with the sensitivity of 94.7% and specificity of 97.7% for predicting hypoglycemia in the present
study. We found a significant association between the incidence of Hypoglycemia and maternal diabetes. 23.1%
neonates of mothers with diabetes had Hypoglycemia. There is no significant difference in the incidence of
Hypoglycemia across the different maternal age groups. There is no significant difference in the incidence of
Hypoglycemia between Primipara & Multipara mothers. There is no statistically significant difference in
hypoglycemia incidence in Preterm & non-preterm neonates because the pre term babies who were taken into our
study were the healthy hemodynamically stable pre term babies who were given mother side. There is no
statistically significant association between hypoglycemia incidence and the APGAR scores (both at 1 minute
and 5 minutes). There is however a statistically significant association between Gestational age and neonatal
hypoglycemia. Highest incidence of hypoglycemia was seen in Small for gestational age neonates. 8.8% of
neonates appropriate for gestational age had hypoglycemia while 7.3% and 21.2% neonates had hypoglycemia
who were large for gestational age & small for gestational age respectively.

Conclusion: We can predict the at risk for Neonatal Hypoglycemia by checking the cord blood glucose values at
birth. A cord blood glucose values of 44.23 mg/dl or less is an indicator to predict hypoglycemia later in life.
Thus, predicting neonatal hypoglycemia in at-risk neonates through cord blood glucose measurement at birth is
an excellent approach that offers several potential benefits. Early identification and intervention can prevent the
adverse outcomes associated with neonatal hypoglycemia, improving neonatal health outcomes.

Keywords: Neonatal hypoglycemia, , Umbilical cord blood glucose, Small for Gestation Age Babies, Large for
Gestation Age Babies, Pre Term.
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Neonatal hypoglycemia is a preventable cause of
brain injury. It is common, affecting 5-15% of all
babies [1] and approximately half of at-risk babies
[2] and is associated with a range of adverse
sequelac  [3,4]. The definition of neonatal
hypoglycemia remains controversial, and has
changed over time [5]. The most widely used
definition for neonatal hypoglycemia is a glucose
concentration of <45 mg/dl (2.6 mmol/l) [6-8].
Key risk factors for neonatal hypoglycemia include
being born preterm, large for gestational age or
high birth weight, small for gestational age or low
birth weight, and being an infant of a diabetic
mother. Approximately 30% of all neonates are
considered at risk, of whom approximately 50%
develop hypoglycemia [2].

During fetal life, facilitated diffusion helps in the
transfer of glucose through placenta. Fetus
produces its insulin, predominantly responds to
concentration of glucose in the mother, but fetal
insulin primarily functions to growth regulation [9,
10]. During birth, cord blood glucose concentration
increases because of stress induced steroid and
catecholamine production [11, 12].

At birth, glucose in placenta supply stops and
Blood Glucose concentration falls within 2-3 h of
life [12], which decreases secretion of insulin and
activates the production of hormones of counter
regulation  (glucagon, catecholamines, and
glucocorticoids) [13]. Now newborns must initiate
endogenous glucose sourcing by mechanisms of
glycogenolysis, gluconeogenesis, and activation of
glucose-6-phosphate [13, 14]. At birth blood
glucose levels represent usually 70% of maternal
concentration, decreasing to a nadir around 2 h of
life and increasing after 4 h, but continuing below
adult values for several days [15, 16].

Severe and prolonged hypoglycemia in newborns
leads to serious consequences such as long-term
neurodevelopmental disabilities, Cerebral Palsy
and even death. Infants with persistent
hypoglycaemia because of congenital cause
experience significantly higher rates of morbidity
and mortality, with 25 to 50% developing
disabilities.[17] Nervous tissue can survive long
periods of low blood glucose levels by using
alternative energy substrates such as amino acids,
ketones and lactate to meet its metabolic
needs[17,18]

The hypothesis is that “the utilization of these
alternative metabolites may have a neuroprotective
effect on the immature neonatal brain”.[19] In the
end , a glucose supply must be established. In 1967,
Anderson et al. published a case series was noted to
have the pathological findings in six infants who
experienced severe, prolonged hypoglycemia
during the first seven days (first week) of life. The
authors reported that such hypoglycemia led to
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extensive central nervous system degeneration and,
if left untreated, resulted in death. In infants who
received exogenous glucose had less severe brain
damage. Therefore, early recognition of conditions
causing hypoglycaemia persistently is crucial. [18]

Diagnosing NH using a single glucose value is
neither feasible nor simple [20]. Thus, monitoring,
managing and preventing NH remain highly
pressing issues [1]. It has been reported that
umbilical cord blood glucose level was associated
with neonatal blood glucose [21, 22].

A recent study also revealed that immediate cord
blood sampling for blood glucose evaluation
among at-risk newborns would be an alternative
method for early diagnosis of perinatal asphyxia
and hypoglycemia [23].

However, the predictive value of umbilical artery
cord blood glucose (UACBG) on neonatal
hypoglycemia remains unclear. Cord blood sugar
has a mean value of 73 mg/dL and range is 45-96
mg/dL [24]. Infant’s blood has a mean glucose
value of 63 mg/dL at 1 to 12 hours and range is 40-
97 mg/dL [24].

Objectives of Study

1. To predict neonatal hypoglycemia in at risk
neonates by determining cord blood glucose
levels at birth

2. To determine the factors associated with
neonatal hypoglycemia.

Materials and Methods

o  Study Place: Department of Pediatrics AHRC,
B G NAGARA
o Type of Study: PROSPECTIVE STUDY

e Sampling method: CONVENIENT
SAMPLING

e Study Period: OCTOBER 2022 TO APRIL
2024

Method of Collection of Data

Written and Informed Consent were taken from the
parents or guardian of all the neonates. Neonates
should be selected using inclusion and exclusion
criteria as follows:

Inclusion Criteria

e Small for Gestation Age babies

o Infants of diabetic mothers

e Hemodynamically stable Pre Term infants who
were given to mother side

o Large for gestation age babies

Exclusion Criteria

o  Congenital anomaly babies

o Babies admitted to NICU soon after birth
o  Parents who are not giving consent

o Outborn Babies
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Methodology

A detailed information sheet regarding the study at
hand were given to the parents along with a verbal
explanation in the language which the patient
understands.

Written informed consent were obtained from all
the parents before their enrolment into the study.

A detailed history was taken and examination of
the newborn was done. At birth, the at risk to
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hypoglycemia babies were identified and cord
blood glucose level was determined and under
aseptic precautions heel prick was made and
capillary blood glucose screened using reagent
strips and Glucometer (Accu-check glucometer) at
2,4, 6,12, 24, 48 hours of life, were checked pre
feeding as per the hospital protocol. For the study
purpose hypoglycemia is defined as blood glucose
<45 mg/dl.

Results

Table 1: Umbilical cord blood glucose

Umbilical cord blood glucose

MEAN

SD

55.01

10.23

60

50

40

30

20

10

55.01

1

Figure 1: Umbilical cord blood glucose

The mean Umbilical cord blood glucose was 55.01+10.23 mg/dl.

Table 2: Random blood glucose

Random blood glucose MEAN SD

2 Hrs. 64.31 11.435
4 Hrs. 64.61 10.398
6 Hrs. 65.28 9.451
12 Hrs. 66.02 8.623
24 Hrs. 66.92 7.527
48 Hrs. 68.60 7.66

Random blood glucose

69
68
67
66
65
64
63
62
61
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12 Hrs. 24 Hrs. 48 Hrs.

Figure 2: Random blood glucose
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The mean random blood glucose level was 64.31+11.43 mg/dl at 2 hours and it steadily increases to reach a
maximum of 68.60+7.66 mg/dl at 48 hours.

Table 3: Incidence of hypoglycemia

Hypoglycemia (<45 mg/dl) Frequency Percent
Yes 19 12.7
No 131 87.3

The incidence of neonatal hypoglycemia was found to be 12.7%.

Incidence of hypoglycemia

Figure 3: Incidence of hypoglycemia

=Yes = No

Table 4: Association of Umbilical cord blood glucose with Hypoglycemia

Umbilical cord blood glucose | Hypoglycemia (<45 mg/dl) P Value
(mmol/L) Yes No

MEAN 36.42 57.69 0.020
SD 4.476 7.722

70
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30

20

10

57.69

Yes

No

Figure 4: Association of Umbilical cord blood glucose with Hypoglycemia

The mean umbilical cord blood glucose was found to be lower among those who developed neonatal

hypoglycemia, and the association was found to be statistically significant.
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Table 5: Association of Random blood glucose with Hypoglycemia

Random blood glucose Hypoglycemia (<45 mg/dl) P Value
Yes No
Mean SD Mean SD

2 Hrs. 42.11 7.340 67.53 7.740 <0.001
4 Hrs. 45.68 5.078 67.36 7.771 <0.001
6 Hrs. 49.95 2.877 67.50 7.868 <0.001
12 Hrs. 54.16 5.357 67.74 7.596 <0.001
24 Hrs. 62.58 4.059 67.55 7.713 <0.001
48 Hrs. 67.71 7.642 74.74 4.408 <0.001

80 74.74

70 67.53 67.36 67.5 67.74 67.55 67.7

62.5
60 54.1
49.9

50 45.6

40

30

20

10

0
2 Hrs. 4 Hrs. 6 Hrs. 12 Hrs. 24 Hrs. 48 Hrs.
HYes mNo

Figure 5: Association of Random blood glucose with Hypoglycemia

A lower mean RBS was seen in neonates with Hypoglycemia than those without. A significant association
between the RBS and hypoglycemia.

Table 6: ROC curve in predicting hypoglycemia:

Area Under the Curve- Umbilical cord blood glucose

Area S.E P Value 95% CI
Lower Bound Upper Bound
0.642 0.068 0.046 0.510 0.774
CUT OFF 44.23
Sensitivity 94.7%
Specificity 97.7%

The area under the curve for Umbilical cord blood glucose was found to be 0.642 for the cut-off value of
44.23mg/dl with the sensitivity of 94.7% and specificity of 97.7% for predicting hypoglycemia in the present

study.
Table 7: Association of Parity with Hypoglycemia
Parity Hypoglycemia P Value
Yes No

Primipara Count 13 92

% 12.4% 87.6% 0.872
Multipara Count 6 39

% 13.3% 86.7%
Poojary et al. International Journal of Current Pharmaceutical Review and Research
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Figure 7: Association of Parity with Hypoglycemia
There is no significant difference in the incidence of Hypoglycemia between Primipara & Multipara mothers.

Table 8: Association of Maternal Diabetes with Hypoglycemia

Maternal Diabetes Hypoglycemia P Value
Yes No
Yes Count 6 20
% 23.1% 76.9% 0.049
No Count 13 111
% 10.5% 89.5%
MATERNAL DIABETES
100% 89.5%
80%
60%
40%
23.1%
20% . 10.5%
0% I
YES
HYPOGLYCEMIA
s YES mNO

Figure 8: Association of Maternal Diabetes with Hypoglycemia

There is a significant association between the incidence of Hypoglycemia and maternal diabetes. 23.1% neonates
of mothers with diabetes had Hypoglycemia while hypoglycemia was seen in 10.5% neonates of mothers without
diabetes.

Table 9: Association of Preterm with Hypoglycemia

Preterm Hypoglycemia P Value
Yes No
Yes | Count 4 28
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% 12.5% 87.5% 0.975
No Count 15 103
% 12.7% 87.3%
PRETERM
100% 87.5% 87.3%
80%
60%
40%
20% 12.5% 12.7%
0% I

Figure 9: Association of Preterm with Hypoglycemia

YES

HYPOGLYCEMIA
s YES sNO

There is no statistically significant difference in hypoglycemia incidence in Preterm & non-preterm neonates.
12.5% neonates who were Preterm had Hypoglycemia and 12.7% of non-preterm neonates had hypoglycemia
probably due to the reason that only hemodynamically significant pre term babies who were given mother side
were taken into this study.

Table 10: Association of Mode of Delivery with Hypoglycemia

Mode Of Delivery Hypoglycemia P Value
Yes No
Lscs Count 10 63
% 13.7% 86.3% 0.711
Nvd Count 9 68
% 11.7% 88.3%
MODE OF DELIVERY
100% 86.3% 88.3%
80%
60%
40%
20% 13.7% 11.7%
0% I e
YES NO

Figure 10: Association of Mode of Delivery with Hypoglycemia

HYPOGLYCEMIA
mLSCS mNVD

13.7% of neonates delivered by LSCS and 11.7% delivered by NVD had hypoglycemia. This is however not a
statistically significant difference.

Table 11: Association of Apgar score with Hypoglycemia

Apgar Score At 1 Min Hypoglycemia P Value
Yes No
<7 | Count 1 2

Poojary et al.
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% 33.3% 66.7% 0.277
>7 Count 18 129
% 12.2% 87.8%
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Figure 11: Association of Apgar score at 1 minute with Hypoglycemia

33.3% of neonates with 1 minute APGAR score <7 and 12.2% of neonates with 1 minute Apgar score >7 had
hypoglycemia. This is however not a statistically significant difference.

Table 12: Association of Apgar score at S minute with Hypoglycemia

Apgar Score At 5 Min Hypoglycemia P Value
Yes No
<7 Count 0 1
% 0.0% 100.0% 0.702
>7 Count 19 130
% 12.8% 87.2%
APGAR SCORE AT 5 MIN
120%
100%
0,
100% 87.2%
80%
60%
40%
20% 12.8%
0%
0%
<7 >7
s HYPOGLYCEMIA YES = HYPOGLYCEMIA NO

Figure 12: Association of Apgar score with Hypoglycemia

No neonate (0%) with 5 minute Apgar score <7 while 12.8% of neonates with 5 minute Apgar score >7 had
hypoglycemia. This is however not a statistically significant difference.

Poojary et al. International Journal of Current Pharmaceutical Review and Research

1063




International Journal of Current Pharmaceutical Review and Research

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Table 13: Association of Gestational age with Hypoglycemia

Gestational Age Hypoglycemia P Value
Yes No
AGA Count 5 52
% 8.8% 91.2%
LGA Count 3 38 0.043
% 7.3% 92.7%
SGA Count 11 41
% 21.2% 78.8%
GESTATIONAL AGE
100% 91.2% 92.7%
80% 78.8%
60%
40%
21.2%
o,
20% 8.8% .
0% I
AGA LGA SGA
1 HYPOGLYCEMIA YES HYPOGLYCEMIA NO

Figure 13: Association of Gestational age with Hypoglycemia

There is a statistically significant association
between  Gestational age and  neonatal
hypoglycemia. Highest incidence of hypoglycemia
was seen in Small for gestational age neonates.
8.8% of neonates appropriate for gestational age
had hypoglycemia while 7.3% and 21.2% neonates
had hypoglycemia who were large for gestational
age & small for gestational age respectively.

Discussion

Neonatal hypoglycemia is a significant clinical
concern, particularly in at-risk neonates. It refers to
an abnormally low level of glucose in a newborn's
blood and is one of the most common metabolic
problems in newborns. Hypoglycemia in neonates
can lead to serious complications if not promptly
recognized and treated, including neurological
damage and developmental delays. Identifying
neonates at risk of hypoglycemia early on is crucial
for timely intervention. One promising method for
early detection involves measuring the glucose
levels in the umbilical cord blood at birth. Research
suggests that cord blood glucose levels can be a
useful predictor of neonatal hypoglycemia. Several
studies have indicated a correlation between low
cord blood glucose levels and subsequent
hypoglycemia in neonates, particularly those at risk
due to maternal diabetes, prematurity, or
intrauterine  growth  restriction. With  this
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background we conducted a study which aimed at
predicting Neonatal Hypoglycemia in at risk
neonates by determining cord blood glucose levels
at birth.

In our study, the mean age of the mothers was found
to be 28.95+2.65 years. 70% of the mothers were
primipara and 30% were multipara. 17.3% of the
mothers had maternal diabetes. 51.3% mothers had
normal vaginal delivery and 48.7% underwent
LSCS.

Gender distribution of neonates was almost equal
with 50.7% males & 49.3% females.21.3%
neonates were Preterm. The mean gestational age in
our study was 38.49+1.21 weeks. 38% were
appropriate for gestational age, while 27.3% &
34.7% were large for gestational age and small for
gestational age. The mean birth weight was found to
be 3.63+0.75 kg. The mean APGAR score at 1%
minute was found to be 8.59+0.99 and the APGAR
score at 5™ minute was found to be 8.54+0.81. Low
(<7) APGAR score at 1% minute was found in 2%
neonates while the same at 5" minute was found in
0.7% neonates. The mean Umbilical cord blood
glucose was 55.01+10.23 mg/dl. The mean random
blood glucose level was 64.31+11.43 mg/dl at 2
hours and it steadily increases to reach a maximum
of 68.60+7.66 mg/dl at 48 hours. The incidence of
neonatal hypoglycemia was found to be 12.7%. The
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mean umbilical cord blood glucose was found to be
lower among those who developed neonatal
hypoglycemia and the association was found to be
statistically significant. A lower mean RBS was
seen in neonates with Hypoglycemia than those
without. However a significant association between
the two parameters was seen only at 2 hours mark.

The area under the curve for Umbilical cord blood
glucose was found to be 0.642 for the cut-off value
of 44.23mg/dl with the sensitivity of 94.7% and
specificity of 97.7% for predicting hypoglycemia in
the present study.

We found a significant association between the
incidence of Hypoglycemia and maternal diabetes.
23.1% neonates of mothers with diabetes had
Hypoglycemia while hypoglycemia was seen in
10.5% neonates of mothers without diabetes.

There is no significant difference in the incidence of
Hypoglycemia across the different maternal age
groups. There is no significant difference in the
incidence of Hypoglycemia between Primipara &
Multipara mothers. There is no statistically
significant difference in hypoglycemia incidence in
Preterm & non-preterm neonates because the pre
term babies who were taken into our study were the
healthy hemodynamically stable pre term babies
who were given mother side. There is no
statistically ~ significant  association  between
hypoglycemia incidence and the APGAR scores
(both at 1 minute and 5 minutes).

There is however a statistically significant
association between Gestational age and neonatal
hypoglycemia. Highest incidence of hypoglycemia
was seen in Small for gestational age neonates.
8.8% of neonates appropriate for gestational age
had hypoglycemia while 7.3% and 21.2% neonates
had hypoglycemia who were large for gestational
age & small for gestational age respectively.

There are several studies done and published in
reputed journals that have findings correlating with
our study results and we have discussed a few
below.

A study by Adamkin et al. (2011) demonstrated that
neonates with low cord blood glucose levels were
more likely to develop hypoglycemia within the
first few hours of life (137).

Similarly, a study by Rozance and Hay (2010)
found that cord blood glucose levels below 40
mg/dL were associated with a higher incidence of
neonatal hypoglycemia, particularly in infants of
diabetic mothers (138).

In a cohort study by Harris et al. (2012), it was
found that cord blood glucose levels could
effectively stratify infants into different risk
categories for neonatal hypoglycemia (139). Infants
with cord blood glucose levels below the 25th

Poojary et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

percentile had a significantly higher risk of
developing hypoglycemia compared to those with
higher levels.

In a 2018 study conducted by Stephenson et al.,
1100 study participants who met the inclusion
criteria were enrolled to investigate the relationship
between the blood glucose level in cord blood and
capillary blood of newborns using a Glucometer
(140). Of these, 48.2% of the babies were female
and 51.8% of the babies were male. Of the total
number of study participants, 85.2% of the
newborns had normal birth weights, 11.4% had low
birth weights (LBW), 3% had large birth weights,
and 0.5% had very low birth weights (VLBW).
With a minimum birth weight of 0.890 kg and a
maximum birth weight of 4.64 kg, the mean birth
weight was 2.985 kg. The average age of the
mothers was 26.

About maternal problems, 9.09% of mothers had
pregnancy-induced hypertension (PIH), and 13% of
women had gestational diabetes mellitus (GDM).
253 mothers, or 23.0% of the total, also had
hypothyroidism. Of all the mothers, 44% were
primigravidae, and 56.0% were multigravidae. A
cesarean section was used to deliver 15.3% of
babies, while 84.7% were delivered vaginally.

In this study, the mean capillary GRBS was
determined to be 66.364+15.5868 mg/dL (range 30-
141) while the mean cord GRBS was discovered to
be 79.027+18.470 mg/dL (range 39—175). The cord
GRBS values and capillary GRBS values in this
investigation showed a statistically significant (p-
value=<.0001) positive connection. There were 72
(6.5%) infants with hypoglycemia. Therefore, 6.5%
of the participants in this study had hypoglycemia.

Finally this study recommended universal
measurement of cord blood glucose preferably in all
newborns to get hindsight about the glycaemic
status to avoid preventable complications in babies
especially at risk.

Wang et al. investigated 916 babies in total in their
2022 study. 378 people in the other at-risk group
and 538 in the GDM group. In the other group of
babies at risk, there were 30.69% premature births,
57.67% cases of macrosomia, and 11.64% cases of
low birth weight. In the GDM group, there were
more patients with a 1-minute Apgar score < 7
(1.86% vs. 0.26%), older mothers (29.31£3.93
years vs. 28.43+£3.61 years), higher pre-pregnancy
BMIs (22.48+4.26 kg/m2 vs. 21.90+£3.11 kg/m?2),
and a higher proportion of primiparas (70.45% vs.
62.43%) and female newborns (49.44% vs.
41.27%).

The GDM group's peripheral blood glucose levels
at 0.5 h (4.12+0.94 mmol/L Vs. 3.81+0.92 mmol/L)
and 2 h (3.7240.71 mmol/L Vs. 3.48+0.65 mmol/L)
postnatal were higher than those of the other at-risk
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group (5.06+1.23 mmol/L Vs. 4.68+1.08 mmol/L).
Compared to the other at-risk group, which had a
total incidence of hypoglycemia within two hours
of 14.33%, the GDM group has a 7.27% risk of
neonatal hypoglycemia. In the other at-risk group,
the incidence of 0.5-hour neonatal hypoglycemia is
9.02%, whereas in the GDM group, it is 4.13%.

Four newborns with low birth weight (6.88% of all
infants with low birth weight) and fifteen infants
with macrosomia (9.09% of all infants with
macrosomia) are among the other at-risk category.

One case in the GDM group involved preterm
complications, while three cases involved
macrosomia. When it comes to 2-hour neonatal
hypoglycemia, the risk is 8.99% in pregnancies
involving the other at-risk babies, of which there are
18 (15.52% of all premature births), 9 (9.09% of all
macrosomia infants), 4 (6.88% of all low birth
weight infants), and 3.84% in those with GDM, of
which one case involved premature birth
complications and the other involved macrosomia.

The 0.5-hour peripheral blood glucose level
(r=0.574) showed a stronger correlation with
UACBG than with the other at-risk group (r=0.606)
and the GDM group (r=0.540). When it came to 2-
hour peripheral blood glucose, however, the
connection decreased (r=0.166) [GDM group
(r=0.138) and the other at-risk group (r=0.154)].

Thus they concluded that UACBG could help
predict neonatal hypoglycemia within 2 h after
delivery, especially at 0.5 h.

Holtrop studied the incidence of hypoglycaemia in
LGA and SGA newborns in USA (140).
Hypoglycaemia was detected in 8.1% of LGA
infants and 14.7% of SGA infants when
hypoglycaemia was defined as, serum glucose
concentration of <35 mg/dl (<1.94 mmol/L) at <3
hours of age; <40 mg/dl (<2.2 mmol/L) at 3-24
hours of age; and <45 mg/dl (<2.5 mmol/L) at >24
hours of age.

A study in the main government maternity hospital
in Kathmandu, Nepal, showed that 38% of
uncomplicated term infants experienced mild
(blood glucose < 46.8mg/dl or 2.6mmol/L) and 8%
moderate/severe (< 36mg/dl or 2mmol/L)
hypoglycaemia during the first 48 hours (142).

In a study done in Tehran Children’s Hospital of
Iran the prevalence of hypoglycaemia was 15.15%
and in Gazi Hospital of Turkey the prevalence of
hypoglycaemia was 9.18% (143,144).

A study done at paediatric centre in Philadelphia
showed the incidence of neonatal hypoglycaemia as
10% (145). In Kilifi District Hospital in Kenya,
overall incidence of hypoglycaemia was 23% (146).
The incidence of neonatal hypoglycaemia in the
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study done at Kerala by Sashidaran CK et al was
41/1000 live births (147,148).

All these provide evidences similar to our study
results.

Conclusion

Predicting neonatal hypoglycemia using cord blood
glucose levels offers several benefits:

e Timely Intervention: Early identification of
at-risk neonates allows for prompt initiation of
interventions, such as glucose monitoring,
feeding, or intravenous glucose administration,
potentially preventing adverse outcomes.

o Targeted Care: Healthcare providers can
prioritize resources and attention to neonates
most at risk, improving overall neonatal care
efficiency.

e« Reduced Morbidity: Early detection and
treatment of hypoglycemia can reduce the risk
of long-term neurological and developmental
issues associated with prolonged or severe
hypoglycemia.

To enhance the predictive accuracy and clinical
utility of cord blood glucose measurement, future
research and developments are necessary. Large-
scale, multicenter studies are needed to validate the
predictive value of cord blood glucose levels across
diverse populations and clinical settings. These
studies should aim to refine cut-off values and
improve risk stratification models. Advances in
technology, such as the development of more
precise and rapid glucose measurement devices, can
improve the accuracy and efficiency of cord blood
glucose testing.

Additionally, integrating these devices with
electronic health records can streamline data
collection and analysis. Combining cord blood
glucose measurement with other biomarkers, such
as insulin levels or genetic markers, may enhance
the predictive accuracy for neonatal hypoglycemia.
Research into multimodal prediction models could
provide a more comprehensive risk assessment.

Thus, predicting neonatal hypoglycemia in at-risk
neonates through cord blood glucose measurement
at birth is a promising approach that offers several
potential  benefits. Early identification and
intervention can prevent the adverse outcomes
associated with neonatal hypoglycemia, improving
neonatal health outcomes.

Continued research, technological advancements,
and the development of standardized protocols are
essential to realize the full potential of this
approach. By integrating cord blood glucose
measurement into neonatal care pathways,
healthcare providers can better identify and manage
at-risk neonates, ensuring timely and effective care.
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In our study; the incidence of neonatal
hypoglycemia was found to be 12.7%. The mean
umbilical cord blood glucose was found to be lower
among those who  developed neonatal
hypoglycemia and the association was found to be
statistically significant. A lower mean RBS was
seen in neonates with Hypoglycemia than those
without.

The area under the curve for Umbilical cord blood
glucose was found to be 0.642 for the cut-off value
of 44.23mg/dl with the sensitivity of 94.7% and
specificity of 97.7% for predicting hypoglycemia in
the present study.

We found a significant association between the
incidence of Hypoglycemia and maternal diabetes.
23.1% neonates of mothers with diabetes had
Hypoglycemia while hypoglycemia was seen in
10.5% neonates of mothers without diabetes.

There is no significant difference in the incidence of
Hypoglycemia across the different maternal age
groups. There is no significant difference in the
incidence of Hypoglycemia between Primipara &
Multipara mothers. There is no statistically
significant difference in hypoglycemia incidence in
Preterm & non-preterm neonates because the pre
term babies who were taken into the study were the
healthy pre term babies who were given mother
side. There is no statistically significant association
between hypoglycemia incidence and the APGAR
scores (both at 1 minute and 5 minutes).

There is however a statistically significant
association between Gestational age and neonatal
hypoglycemia. Highest incidence of hypoglycemia
was seen in Small for gestational age neonates.
8.8% of neonates appropriate for gestational age
had hypoglycemia while 7.3% and 21.2% neonates
had hypoglycemia who were large for gestational
age & small for gestational age respectively.

Limitations

Use of Glucometer — Reagent strip has more
chances of inaccurate values when compared to the
random blood sugar values done in laboratory. The
risk of false positive and negatives and resource
implications need to be addressed.
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