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Abstract

Background: Neonatal hypoglycaemia is the most common metabolic ab-
normality in neonates and is associated with neurological damage and death
when it occurs during the first few days of life. The main objective of this
study was to determine the prevalence of hypoglycaemia in the newborn and
the associated maternal/neonatal risk factors. Setting and Methods: This
prospective descriptive study was conducted at the labour room and the Spe-
cial Care Baby Unit of Benue State University Teaching Hospital, Makurdi,
Benue State, Nigeria, between July 2017-March 2018. Results: Of the 168
neonates, 140 (83.3%) were delivered in the hospital and 28 (16.7%) were de-
livered outside the hospital. Hypoglycaemia was found in 19 (11.0%) of the
neonates. The mean (standard deviation) of gestational age was 37.8 (3.0)
weeks. 91 (54.2%) were males and 77 (45.8%) were females. Male to female ra-
tio is 1.2:1. A significantly higher proportion of 9 (32.1%) out born compared
with 10 (7.1%) of inborn, 4 (44.4%) of birth < 1500 g compared with 5 (22.7%)
birth weight 1500 g - 2499 g and 10 (7.3%) of birth weight > 2500 g and 7
(22.6%) of babies with temperature < 36.5°C compared with 7 (6.3%) of tem-
perature 36.5°C - 37.5°C and 5 (19.2%) of temperature > 37.5°C, demon-
strated hypoglycaemia respectively. Neonatal risk factors, such as, prematur-
ity, low birth weight and respiratory distress syndrome, were significantly as-
sociated with hypoglycaemia p-value of 0.02, 0.01 and 0.00 respectively. There
were no statistically significant associations between maternal risk factors and
hypoglycaemia. The common presenting symptoms were jitteriness, cyanosis,
tachypnoea, hypotonia, apnoea, temperature instability, seizure and lethargy.
Conclusion: The prevalence of hypoglycaemia was 11.0% in the present
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study. Gestational age, low birth weight and respiratorty distress were risk
factors documented for neonatal hypoglycaemia. The maternal risk factors
associated with hypoglycaemia in the present study were not statistically sig-
nificant. The commonest clinical manifestations of neonatal hypoglycaemia
were tachypnoea and seizures.
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1. Introduction

Neonatal hypoglycaemia is important because it is the most common metabolic
abnormality in neonates and is associated with neurological damage and death
when it occurs during the first few days of life [1]. It is defined either as whole
blood glucose of less than 2.2 mmol/L or plasma glucose of less than or equal to
2.5 mmol/L [2]. Neonatal hypoglycaemia affects 5% to 15% of otherwise healthy
babies [2] [3] and is widespread in resource poor countries [4] [5]. About 8% of
large for gestational age infants and 15% of preterm infants and infants who
have intrauterine growth retardation (IUGR) have been reported as having hy-
poglycaemia. The incidence in the entire population of high risk infants may be
as high as 30% [6]. Prevalence of hypoglycaemia is increasing because of the in-
creasing incidence of preterm birth [7] and maternal factors, such as diabetes [8]
and obesity [9], which can predispose babies to hypoglycaemia.

The symptomatic response of the neonate to low blood glucose is variable
with non-specific clinical features including pallor, feeding difficulties, tachyp-
nea, hypotonia, abnormal cry, jitteriness, apnea, coma and convulsions. Moder-
ate asymptomatic hypoglycaemia should first be treated by adjusting the enteral
feeding regimen. If this approach fails, intravenous therapy should be instituted
when facilities are available. Studies have been done on neonatal hypoglycaemia
in other parts of Nigeria [4] [5], but there has been no previous documentation
on the prevalence of neonatal hypoglycaemia at Benue State University Teaching
Hospital, Makurdi, Benue State. The present study was therefore undertaken to
determine the prevalence of hypoglycaemia in the newborn, and the associated

maternal/neonatal risk factors.

2. Patients and Methods

This prospective descriptive study was conducted at the labour room and the
Special Care Baby Unit (SCBU) of the Benue State University Teaching Hospital
(BSUTH), Makurdi, Benue State over a nine month period. All consecutive
neonates delivered in the labour room and admitted into the SCBU within the
first 24 hours of life were recruited into the study. The babies whose parents re-
fused to give consent and those who have had intravenous infusion of fluid(s)
were excluded from the study. A minimum sample size of 150.4 was arrived at
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using the formula [n = z’p (1 — p)/d*] [10], based on the assumption of neonatal
hypoglycaemia rate of 11.0% from a previous study [11], and 5% degree of pre-
cision at 95% confidence interval. Considering attrition rate of 10%, the calcu-
lated sample size was adjusted to 168. Blood glucose was estimated on all the ba-
bies delivered in the labour room and those admitted into the SCBU after ob-
taining informed consent from the mother. Ethical clearance was obtained from
the Ethical and Research Committee of the hospital. A research proforma was
administered to every recruited patient. Neonates age, sex, place of birth, gesta-
tional age assessed according to the new Ballard scoring system, birth weight,
temperature, maternal and neonatal risk factors for hypoglycaemia and the
clinical manifestations of hypoglycaemia were recorded.

Random blood sugar level on each patient was estimated at birth or on admis-
sion, using standard laboratory methods. The first post natal glucose testing was
performed within the first 24 hours of life. The blood glucose level of <2.2
mmol/l was considered hypoglycaemic. Testing of neonatal glucose was per-
formed using Accu-Check Active 07124112 glucometer. The glucometer strips
were inserted into the meter and when the meter started blinking. Blood was ap-
plied to the test area on the strip. All babies with hypoglycaemic convulsions,
were given a bolus of 4 ml/kg of 10% dextrose water, followed by continious
glucose infusion of 4 to 6 mg/kg/min for full term infants and 6 to 8 mg/kg/min
for premature infants. Other symptomatic infants were given intravenous 10%
dextrose water 2 ml/kg bolus followed by the continious infusion of 10% dex-
trose water until the patient fully recovered. Data was analyzed using Statistical
Package for the Social Sciences (SPSS) version 20. Descriptive statistics were
generated for each study variable including frequencies and percentages for
categorical variables, mean and standard deviation for continuous variables.
Chi-square was used to test association between categories of the dimensions
and socio-demographic, maternal risk factors, neonatal risk factors and signs of

hypoglycaemia. Level of statistical significance was set at 5%.

3. Results

Of the 168 neonates, 140 (83.3%) were delivered in the hospital and 28 (16.7%)
were delivered outside the hospital. Hypoglycaemia was found in 19 (11.0%) of
the neonates at the time of admission (Figure 1). The mean (standard deviation)
of gestational age was 37.8 (3.0) weeks with a proportion of 131 (78.0%) having
greater or equal to thirty-seven weeks, 25 (14.9%) had gestational age thirty-
three to thirty-six weeks, while 12 (7.1%) had less than or equal to thirty-two
weeks. Of the 168 babies, 91 (54.2%) were males and 77 (45.8%) were females.
Male to female ratio is 1.2:1. The median birth weight was 3200 g with a higher
proportion of 137 (81.5%) who had birth weight > 2500 g. The mean (SD) of
temperature was 36.8°C (1.01) with a higher proportion of 111 (66.1%) having
normal temperature (Table 1).

As shown in Figure 1, the prevalence of hypoglycaemia among neonates was
11%.
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® Hypoglycaemia

® Normal

Figure 1. Prevalence of Hypoglycaemia.

Table 1. Baseline characteristics of babies with and without hypoglycaemia.

Characteristics Frequency Percent

Receiving status
Inborn 140 83.3
Outborn 28 16.7

Gestational age (in weeks)

<32 12 7.1
33-36 25 14.9
=37 131 78.0

Mean 37.83 + 2.98

Sex
Male 91 54.2
Female 77 45.8

Birth weight (in grams)

<1500 9 5.4

1500 - 2499 22 13.1

>2500 137 81.5
Median 3200

Temperature (°C)

<36.5 31 18.5
36.5-37.5 111 66.0
>37.5 26 15.5

Mean 36.8 + 1.01

As shown in Table 2, a higher proportion of the out born newborns compared
with the inborn newborns experienced hypoglycaemia and this was statistically
significant (p = 0.000). There was no significant association between gestational
age and hypoglycaemia. Hypoglycaemia was more among very low birth weight
babies (44.4%) compared to the other birth weight groups and this was statisti-
cally significant (p = 0.002). Hypoglycaemia was recorded among newborns with
temperature < 36.5 and when compared to the other temperature group was sta-

tistically significant (p = 0.010).
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Table 2. Association of baseline characteristics and hypoglycaemia.

Babies with Babies without
Variables Hypoglycaemia  Hypoglycaemia  Test statistics df p-value
(%) (%)
Receiving status L
Inborn 10 (7.1) 130 (92.9) Continuity 4 500
correction = 12.15
Outborn 9(32.1) 19 (67.9)
Gestational age (in weeks)
<32 4(33.3) 8 (66.7) Fisher’s 0.071
33-36 2(8.0) 23 (92.0) exact = 5.15
>37 13 (9.9) 118 (90.1)
Sex
Male 11 (12.1) 80 (87.9) X2 =0.12 1 0.729
Female 8 (10.4) 69 (89.6)
Birth weight (in grams)
<1500 4 (44.4) 5 (55.6) Fisher’s 0.002
1500 - 2499 5(22.7) 17 (77.3) exact = 12.20
>2500 10 (7.3) 127 (92.7)
Temperature
<36.5 7 (22.6) 24 (77.4) Fisher’s 2 0010
36.5-37.5 7(6.3) 104 (93.7) exact = 8.31
>37.5 5(19.2) 21 (80.8)

Table 3 shows that prematurity, low birth weight, small for gestational age,
large for gestational age, jaundice, severe birth asphyxia, moderate birth as-
phyxia, respiratory distress, congenital heart disease and inadequate feeding
were risk factors for hypoglycaemia in neonates. Hypoglycaemia was signifi-
cantly more frequent among neonates with prematurity and respiratory distress
and this was statistically significant with p < 0.05.

Table 4 presents the association between maternal risk factors and hypogly-
caemia. Maternal risk factors hypertension, diabetes, intrapartum administration
of glucose and the use of beta blockers had no significant association with the
development of hypoglycaemia amongst the neonates.

Table 5 shows the distribution of the clinical manifestations of hypoglycaemia
among the newborns with and without hypoglycaemia. Hypoglycaemia was sig-
nificantly associated with tachypnoea and seizure. Cyanosis, tachypnoea, ap-
noea, temperature instability, seizures and lethargy were identified in hypogly-

caemic as well as non-hypoglycaemic newborns.

4. Discussion

The prevalence of neonatal hypoglycaemia in the present study was 11.0 percent,
much lower than the 28.3 percent reported from Port Harcourt by Frank-Briggs
[4] and 32.7 percent by Dedeke et al. [5]. This is comparable to 9.5 percent re-
ported by Njokanma and Fagbule [12] and 6.6 percent by Omene in Benin [13].
Our study showed that more males were affected than females and consistent
with other studies [14] [15]. However, being a male is not a risk factor for hypo-
glycaemia. In the present study, neonates with birth weight > 2500 g at birth
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Table 3. Association of neonatal risk factors and hypoglycaemia.

Babies with Hypoglycaemia

Babies without

Risk Factors N (%) Hypoglycaemia N%) Total N (%) Test statistics df p-value
Prematurity
Yes 7 (25.9) 20 (74.1) 27 (16.1) Continuity correction = 5.23 1 0.022
No 12 (8.5) 129 (91.5) 141 (83.9)
Low Birth Weight
Yes 7 (26.9) 19 (73.1) 26 (15.5) Continuity correction = 5.75 1 0.017
No 12 (8.5) 130 (91.5) 142 (84.5)
Small for Gestational Age
Yes 2 (28.6) 5(71.4) 7 (4.2) Continuity correction = 0.75 1 0.388
No 17 (10.6) 144 (89.4) 161 (95.8)
Large for Gestational Age
Yes 2 (20.0) 8 (80.0) 10 (6.0) Continuity correction = 0.14 1 0.704
No 17 (10.8) 141 (89.2) 158 (94.0)
Jaundice
Yes 1(25.0) 3 (75.0) 4(24) Continuity correction = 0.01 1 0.939
No 18 (11.0) 146 (89.0) 164 (97.6)
Severe Birth Asphyxia
Yes 1(14.3) 6 (85.7) 7 (4.2) Continuity correction = 0.00 1 1.000
No 18 (11.2) 143 (88.8) 161 (95.8)
Moderate Birth Asphyxia
Yes 1(33.3) 2 (66.7) 3(1.8) Continuity correction = 0.09 1 0.768
No 18 (10.9) 147 (89.1) 165 (98.2)
Respiratory distress
Yes 7 (41.2) 10 (58.8) 17 (10.1)  Continuity correction = 13.67 1 0.000
No 12 (7.9) 139 (92.1) 151 (89.9)
NNS
Yes 3 (20.0) 12 (80.0) 15 (8.9) Continuity correction = 0.47 1 0.492
No 16 (10.5) 137 (89.5) 153 (91.1)
Congential Heart Disease
Yes 0(0.0) 1 (100.0) 1(0.6) Continuity correction = 0.00 1 1.000
No 19 (11.4) 148 (88.6) 167 (99.4)
Inadequate feeding
Yes 4(26.7) 11 (73.3) 15 (8.9) Continuity correction = 2.37 1 0.123
No 15 (9.8) 138 (90.2) 153 (91.1)
Note: 54.8% are without risk factors.
Table 4. Association of maternal risk factors and blood glucose.
Babies with Babies without Total
Variables Hypoglycaemia Hypoglycaemia N (%) Test statistics df p-value
N (%) N (%)
Maternal Hypertension
Yes 2(18.2) 9 (81.8) 11 (6.5)
No 17 (10.8) 140 (89.2) 157 (93.5) Continuity correction = 0.55 1 0.801
Maternal Diabetes
Yes 0 (0.0) 1 (100.0) 1 (0.6)
No 19 (11.4) 148 (88.6) 167 (99.4) Continuity correction = 0.00 1 1.000
Intrapartum
Administration of Glucose
Yes 2 (13.3) 13 (86.7) 15 (8.9) 1 1.000
No 17 (11.1) 136 (88.9) 153 (91.1) Continuity correction = 0.00
Beta Blockers
Yes 0 (0.0) 3 (100.0) 3(1.8) 0704
No 19 (11.5) 146 (88.5) 165 (98.2) Continuity correction = 0.00 1
Note: 82.7% are without risk factors.
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Table 5. Comparism of Clinical manifestations of hypoglycaemia among babies with and without hypoglycaemia.

Babies with Babies without

Clinical . ] Total
Manif Hypoglycaemia Hypoglycaemia N (% Test statistics df p-value
anifestation
N (%) N (%) )
Jitteriness
Yes 0 (0.0) 3 (100.0) 3(1.8) Continuity correction = 0.00 1 1.000
No 19 (11.5) 146 (88.5) 165 (98.2)
Cyanosis
Yes 1(25.0) 3 (75.0) 3(2.4) Continuity correction = 0.00 1 0.939
No 18 (11.0) 146 (89.0) 164 (97.6)
Tachypnoea
Yes 3(42.9) 4 (57.1) 7 (4.2) Continuity correction = 4.34 1 0.037
No 16 (9.9) 145 (90.1) 161 (95.8)
Hypotonia
Yes 0 (0.0) 1 (100.0) 1(0.6) Continuity correction = 0.00 1 1.000
No 19 (11.4) 148 (88.6) 167 (99.4)
Apnoea
Yes 2 (40.0) 3 (60.0) 5(3.0) Continuity correction = 1.80 1 0.180
No 17 (10.4) 146 (89.6) 163 (97.0)
Temperature instability
Yes 4(22.2) 14 (77.8) 18 (10.7) Continuity correction = 1.33 1 0.249
No 15 (10.0) 135 (90.0) 150 (89.3)
Seizure
Yes 4 (100.0) 0 (0.0) 4(24) Continuity correction = 23.71 1 0.000
No 15 (9.1) 149 (90.9) 164 (97.6)
Lethargy
Yes 2 (40.0) 3 (60.0) 5(3.0) Continuity correction = 1.80 1 0.180
No 17 (10.4) 146 (89.6) 163 (97.0)

were more than the other birth weight groups and this may have accounted for
the lower prevalence of hypoglycaemia. The highest prevalence of hypoglycae-
mia was 44.4 percent among babies with very low birth weight (VLBW) and this
was followed by 33.3 percent in very preterm babies and was statistically signifi-
cant with p = 0.002. Our findings are consistent with that reported by other
workers [12] [16] [17] but higher than that reported by Pildes and Pyati [18].

In this study hypoglycaemia was found in a higher proportion amongst the
outborn babies as compared to the inborn babies. This finding is comparable to
that reported by Dedeke, Njokanma and Fagbule [5] [12]. This could be as a re-
sult of delay in presentation of the outborn babies to the hospital and as a result
of the babies being subjected to cold injury during transfer. The ideal method of
transporting the babies is by use of transport incubators or proper wrappings.
The lower prevalence rate among the inborn could be as a result of a high index

of suspicion and better high risk neonate identification and interventions. Fu-
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ther more since the patients were managed in the hospital, intrapartum condi-
tions were better handled and that may reduce fetal distress and other related
conditions that may predispose the babies to hypoglycaemia.

The maternal risk factors identified in the present study were maternal hyper-
tension and intrapartum administration of glucose but were not statistically sig-
nificant. Omene [13] also did not report any significant association with toxae-
mic mothers. This contrasts with the occurrence of hypoglycaemia in over half
of infants of toxaemic mothers in other series [19] [20]. Toxaemia of pregnancy
among West Africans commonly take the acute form compared to the more
chronic pattern observed among Europeans [21]. Hypoglycaemia is a common
finding among infants of diabetic mothers [22]. This was not reported in our
study. Dedeke [5] and Omene [13] did not observe hypoglycaemia among in-
fants of diabetic mothers. The probable reason could have been as a result of
proper management of diabetes in pregnancy.

Preterm babies have low glycogen stores and as a result are more predisposed
to hypoglycaemia [23]. In this study 25.9 perecent neonates with hypoglycaemia
were preterms. Prematurity was a significant risk factor for hypoglycaemia and
similar to what was reported by Ayoub [14] and Dedeke [5]. Hypothermia was
detected in 22.6 percent of the neonates and was a significant risk factor for hy-
poglycaemia, probabaly due to increased glucose utilization. This is at variance
to the findings of Ayoub [14] where they attributed their own results to the small
number of sample taken during the study. Other conditions found in the hypo-
glycaemic neonates were low birth weight 25.9 percent and respiratory distress
41.2 percent. These results compare with other studies [12] [15].

In the present study the clinical manifestation of neonates with hypoglycaemia
are similar to those reported in literature. Neonates manifested clinical features
that are usually associated with hypoglycaemia [13] and this comprised cyanosis
25.0 percent, tachypnoea 42.9 percent, apnoea 40.0 percent, temperature insta-
bility 22.2 percent seizures 100.0 percent and lethargy 40.0 percent of the cases.
Njokanma et al reported similar findings [12]. There was no case of jitteriness
observed in our study as compared to Omene in Benin reporting 20.0 percent
[13]. The possible explanation for the observations could be that our neonates
presented after onset of seizures, while the Benin patients presented earlier with
jitteriness in the pre-convulsive stage. Dedeke however reported poor suck, cya-
nosis, convulsions and pallor as the commest manifestation of hypoglycaemia

[5].

5. Conclusion

The prevalence of hypoglycaemia was 11.0% in the present study. Gestational
age, low birth weight and respiratory distress were risk factors documented for
neonatal hypoglycaemia. The maternal risk factors associated with hypoglycae-
mia in the present study were not statistically significant. The clinical manifesta-

tions of neonatal hypoglycaemia in the present study were tachypnoea and sei-
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Recommendations

Blood glucose estimation should be routine in the care of high-risk neonates.
There is need to train and retrain health care workers on the prevention of neo-
natal hypoglycaemia and provision of suitable transfer medium for referred

cases should be intensified.
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