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Objectives: To determine the prevalence and pattern
of hypoglycemia among children admitted to the
Emergency Pediatric Unit (EPU) at the University of
Maiduguri Teaching Hospital, Maiduguri, Nigeria.

Methods: A cross-sectional study was conducted
between February and September 2020. Blood glucose,
along with other relevant laboratory investigations, was
measured for each patient upon admission to the EPU
using a point-of-care test glucometer (ACCU-CHEK
with strips).

Saudi Med J 2025; Vol. 46 (1) https://smj.org.sa

Results: Of the 340 children recruited for the study,
54 patients had hypoglycemia (<2.2 mmol/L), giving
a prevalence rate of 15.9%. Thirty-six (66.7%) of
the children with hypoglycemia were under the age
of 5 years (odds ratio [OR]: 6.218 [1.077-35.912],
»=0.041) and 26 (48.1%) were severely underweight
(OR: 3.692 [1.266-10.971], p=0.017). Factors such as
not having eaten for at least 16 h, weakness, and coma at
presentation all independently predicted hypoglycemia
(OR: 5.696 [1.768-18.352], 6.556 [1.730-24.850],
9.479 [3.092-29.059], p=0.004, 0.006 and <0.001)
respectively. Severe malaria was also independently
related to hypoglycemia (OR: 2.720 [0.554-13.365],
£=0.021).

Conclusion: Hypoglycemia is a common occurrence
among children admitted to the EPU. Factors such as
being under five years old, in a coma, weakness, severe
malaria, and prolonged fasting were all identified as
independent predictors of hypoglycemia. Therefore,
routine blood glucose monitoring of children admitted
to the EPU, specifically those at higher risk, is
recommended.
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lucose plays a pivotal role in energy generation,

serving as the immediate energy source. It can be
reversibly stored as glycogen and can also be synthesized
de novo from fat and protein. The concentration of
glucose in plasma is maintained within a narrow range
under varied conditions, regulated by hormones such as
insulin, glucagon, cortisol, and epinephrine."* However,
this delicate balance can be disrupted in children
suffering from acute illnesses, potentially leading to
hypoglycemia with harmful consequences.®!

Hypoglycemia may result from decreased intake or
increased utilization of glucose due to an increase in
metabolic demand or disordered glucose homeostasis
associated with ill health.” It is known to complicate
common emergency room diseases in children such as
severe malaria, febrile convulsion, meningitis, diarrheal
disease, and acute poisoning, leading to increased
morbidity and mortality.’ Studies from different parts of
Nigeria have shown a marked variation in the incidence
of hypoglycemia; the lowest incidence of 0.3% was
reported from Ekiti by Oluwayemi et al in 2018,° while
the highest was 22.1%, from a study carried out in Gusau
by Musa et al in 2019.” The wide variation in incidence
from these previous studies underscores the need for
local data. In Maiduguri, the incidence of hypoglycemia
among children admitted into the Emergency Pediatric
Unit (EPU) has not been documented in the past, nor
have the specific factors associated with hypoglycemia.
Hypoglycemia may present with symptoms, but the
absence of symptoms does not exclude hypoglycemia. It
has been shown that even asymptomatic hypoglycemia
can potentially result in adverse neurologic damage."®
This fact emphasizes the need for a high index of
suspicion, prompt recognition, and treatment of this
metabolic problem.”

Currently, random blood glucose testing among
children admitted to the EPU at the University
of Maiduguri Teaching Hospital (UMTH) is at
the discretion of the attending physician, with no
standardized criteria. This approach has led to variations
in practice; on one hand, causing potential over-testing
and resource wastage, and on the other under-testing
with the risk of overlooking cases of hypoglycemia. The
standard laboratory determination of blood glucose
is time-consuming and requires a well-trained expert,
delaying potentially necessary action. Additionally,
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point-of-care glucose testing devices often have a limited
number of strips, particularly in resource-poor settings
like ours. This study aims to describe the prevalence
and pattern of hypoglycemia among children admitted
to the EPU. This information will assist physicians in
making informed decisions, prioritizing patients who
most require testing in the face of limited resources, and
those who may require presumptive treatment in the
absence of a point-of-care testing device.

Methods. This is a cross-sectional descriptive study
conducted between February and September 2020,
among children admitted into the EPU of UMTH. The
UMTH is a tertiary health facility located in Maiduguri,
Borno State, Nigeria, and serves as a referral centre for
patients from Borno, Yobe, Adamawa, and Bauchi
States. The EPU of UMTH has a capacity of 28 beds
with an annual patient turnover of 3979 children aged
15 years and below.

Previous related research articles were assessed from
the internet through Google search engine. The key
words of ‘hypoglycemia in children, hypoglycemia in
Pediatric Emergency’ were keyed in and all the displayed
articles were downloaded and reviewed.

The sample size was determined using the Cochran
Formula,' considering the finite population of <10,000.

n0=7’pg/e’

where P is the prevalence of hypoglycemia in a previous
study conducted in Enugu is 20.7%."" The minimum
calculated sample size was 233. However, to enhance the
observational power, a total of 340 children were studied,
as resources permitted. Study subjects were recruited
consecutively until the minimum sample size was
reached. Children, whose caregivers declined consent,
were excluded. Patients who had received intravenous
glucose before recruitment or from the referral health
facility within 8 hours (h) were also excluded.

Ethical clearance was obtained from the Research and
Ethics Committee of the UMTH. Study subjects were
only recruited after receiving informed consent from
their caregivers. The study procedure was explained to
the caregivers in the language they could understand,
with the freedom to participate or decline without any
consequences whatsoever. Children who were found to
be hypoglycemic received an intravenous glucose bolus
at 200 mg/kg and were subsequently fed or maintained
on glucose-containing intravenous fluid. The study
procedure was totally in line with the principle of
Helsinki Declaration.
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For each participant, a questionnaire administered
by an interviewer was completed on the day of
enrollment. The information sought and obtained
included sociodemographic and clinical characteristics
such as age, gender, symptoms presented, duration
since the last meal, anthropometric indices, and clinical
diagnosis.

Random blood glucose (RBG) testing was performed
on all patients using an ACCU-CHECK® (Roche,
F. Hoffman-La Roche Ltd, 4070 Basel, Switzerland)
point-of-care glucometer and strip, following the
manufacturer’s instructions. The researcher or an
assistant collected 2 ml of venous blood into a fluoride
oxalate container from either the cannula insertion
point or the antecubital fossa. We avoided finger prick
capillary blood to minimize false positive hypoglycemia
due to tissue fluid dilution.

The performance of the Accu-Check glucometer,
previously validated in Nigeria, correlates significantly
with standard laboratory blood glucose measurement,
boasting a sensitivity and specificity of 96% and 96.1%
respectively.'? The test strip features arrows indicating
the direction of use and is inserted into the strip chamber
on the ACCU-CHECK" device until it fits snugly and
the device powers on. A blood drop is then applied at
the designated sample area (after mixing the sample by
rolling the specimen bottle), triggered by a prompt on
the device screen indicating readiness.

Results were subsequently read and interpreted.
Hypoglycemia was defined as a blood glucose
level of less than 2.2 mmol/L, in line with WHO
guidelines on malaria and emergency intervention
recommendations.'>'*

The glucometer was recalibrated at the chemical
pathology laboratory of UMTH after every 50 patients.
Additionally, for every 20th patient recruited, the
blood sample was sent to the laboratory for glucose
determination. The final diagnosis, made by the
managing team based either on discharge or demise,
was upheld based on clinical symptoms and available
investigations.

The data obtained were entered and analyzed
using IBM SPSS Statistics for windows, version 25
(IBM Corp., Armonk, N.Y., USA). Frequency tables
and charts were employed to summarize categorical
variables. The blood glucose level was classified into
hypoglycemia and ‘no hypoglycemia’. The relationship
of hypoglycemia with various factors was tested using
the Chi-square/Fisher’s exact test, with further analysis
conducted through logistic regression. A level of
significance was established at p<0.05.

80 Saudi Med J 2025; Vol. 46 (1) https://smj.org.sa

Results. A total of 340 patients were recruited, of
which 206 (60.6%) were males, yielding a male-to-
female ratio of 1.5:1. The age range was between 1
month and 15 years (180 months) with a modal age
of 24 months; 226 (66.5%) were under 5 years old.
The majority, 222 (65.3%), of the subjects were of
low socioeconomic status, while 116 (34.1%) were
severely underweight and 85 (25%) exhibited moderate
to severe stunting. Regarding the duration since their
last meal, 127 (37.4%) had eaten less than 8 h before
presentation, while 95 (27.9%), 93 (27.4%), and 25
(7.3%) subjects had eaten within 8-16 h, 16-24 h, and
over 24 h respectively. Hypoglycemia was present in 54
of the subjects, giving a prevalence of 15.9% (Figure 1).

Table 1 depicts the relationship between hypoglycemia
and the socio-demographics, nutritional status, and
timing of the last meal of the participants. Factors such
as age, socioeconomic class, weight-for-age ratio, and
the duration since the last meal were all significantly
associated with the pattern of blood glucose levels, with
p-values of 0.046, 0.017, 0.039, and 0.001, respectively.

All study subjects exhibited more than one
symptom in various combinations. The most common
symptoms were fever (85%), refusal to feed or loss
of appetite (anorexia) (71.8%), weakness (57.6%),
vomiting (56.8%), diarrhea (50.9%), cough (47.1%),
and difficulty breathing (37.9%). The least common
symptoms included polyuria (2.1%), neck stiffness
(3.5%), and sore throat (4.1%).

Similarly, the most commonly identified physical
signs included pyrexia (70.9%), tachycardia (69.5%),
and tachypnea (70.4%), whereas hepatomegaly (5.3%)
was the least common. Other signs included edema
(8.4%), dehydration (12.9%), (17.6%), unarousable
coma (19.3%), dyspnea (26.2%), and others.

Severe acute malnutrition (15.6%), pneumonia
(15%), and severe malaria (12.4%) were the most
frequently observed diagnoses. Other common diagnoses
included surgical cases (8.8%), diarrhea disease (7.6%),
sickle cell crises (6.2%), febrile convulsion (5.6%),
enteric fever (5.3%), acute pharyngotonsillitis (5%),
and wurinary tract infection (4.4%). Less frequent
diagnoses included severe sepsis (2.6%), meningitis
(2.6%) and others (8.8%).

Table 2 illustrates the relationship between
hypoglycemia and clinical features among the
study subjects. A significantly higher proportion of
hypoglycemic children presented with diarrhoea,
vomiting, abdominal distension, anorexia, convulsion,
tachypnea, coma, and dehydration compared to non-
hypoglycemic children exhibiting the same features.
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Figure 1 - Blood glucose category of the study subjects.

Table 1 - Association between hypoglycemia and sociodemographic

factors, nutritional status, and duration since last meal.

. Hypoglycemia
Variable n Absent n (%)yp gl Present n (%) X P-value
Age
<5 years 226 190 (84.1) 36 (15.9) 6.161 0.046*
5-<10 58 44 (75.9) 14 (24.1)
10-15 56 52 (92.9) 4(7.1)
Gender
Male 206 179(86.9) 27(13.1) 3.014 0.083
Female 134 107 (79.9) 27(20.1)
Socioeconomic class
Low 222 178 (80.2) 44 (19.8) 7.899 0.0177
Middle 93 84 (90.3) 9(9.7)
High 25 24 (96.0) 1 (4.0)
Weight-for-age
Normal 175 151 (86.3) 24 (13.7) 6.505 0.039*
Moderate underweight 49 45 (91.8) 4(8.2)
Severe underweight 116 90 (77.6) 26 (22.4)
Height-for-age
Normal 255 213 (83.5) 42 (16.5) 3.998 0.136
Moderate stunting 37 35 (94.6) 2 (5.4)
Severe stunting 48 38(79.2) 10 (19.8)
Duration since last meal
<8 hours (h) 127 120 (94.5) 7 (5.5) 72.30 0.001
8-<16h 95 90 (94.7) 5(5.3)
16-24 h 96 67 (72.0) 26 (28.0)
>24 h 25 9 (36.0) 16 (64.0)

This pattern was statistically significant, with p<0.05 in
all these features.

Among the diagnoses observed in the study subjects,
only severe malaria exhibited a significant relationship
with hypoglycemia. The proportion of hypoglycemic
children diagnosed with severe malaria was 18 (33.3%),

a significantly larger percentage compared to non-
hypoglycemic children with severe malaria, where
the figure stood at 24 (8.4%). This difference was
significant, with p=0.001.

A multiple logistic regression model of all factors
showing a significant association with hypoglycemia
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Table 2 - Relationship between clinical features and hypoglycemia.

Variable Hypoglycemia
Clinical features n ib(s ;:)t I;rc(sozl;t X2 P-value
Fever 289 239 (82.7) 50 (17.3) 2.903 0.888
Cough 160 135 (84.4) 25 (15.6) 0.015 0.903
Difficulty in breathing 129 103 (79.8) 26 (20.2) 2.840 0.092
Diarrhoea 173 138 (79.8) 35 (20.2) 4.986 0.026*
Vomiting 193 160 (82.9) 33 (17.1) 0.494 0.482
Abdominal distention 65 45 (69.2) 20 (30.8) 13.331 0.001*
Anorexia 244 196 (80.3) 48 (19.7) 9.290 0.002*
Convulsions 92 65 (70.7) 27 (29.3) 17.118 0.001*
Weakness 196 146 (74.5) 50 (25.5) 32.109 0.001*
Dysuria 70 61 (87.1) 9(12.9) 0.604 0.437
Frequency 28 26 (92.9) 2(7.1) 1.744 0.187
Tachypnea 226 183 (81.0) 43 (19.0) 4.988 0.026*
Tachycardia 223 182 (81.6) 41 (18.4) 3.040 0.081
Hypertension 51 40 (78.4) 11 (21.6) 1.452 0.228
Unarousable coma 62 28 (45.2) 34 (54.8) 86.135 0.001*
Oedema 27 21(77.8) 6(22.2) 0.882 0.348
Dehydration 44 29 (65.9) 15 (34.1) 12.543 0.001*
Pallor 60 52 (86.7) 8 (13.3) 0.354 0.552
Hepatomegaly 18 14 (77.8) 4(22.2) 0.572 0.450
Dyspnea 74 62 (83.8) 12 (16.2) 0.008 0.929
Crepitation 66 54 (81.8) 12 (18.2) 0.324 0.569
Table 3 - Relationship between hypoglycemia and clinical diagnosis.
Diagnoses n “t:)zg/:)t P;ezi/l:)t X? P-value
Severe malaria 42 24 (57.1) 18 (42.9) 26.099 0.001
Pneumonia 51 45 (88.2) 6(11.8) 0.761 0.383
Diarrheal disease 26 23 (88.5) 3(11.5) 0.398 0.597
Enteric fever 18 18 (100.0) 0 (0.0) 3.589 0.089
Meningitis 9 7 (77.8) 2(22.2) 0.278 0.639
Febrile convulsion 19 18 (94.7) 1(5.3) 1.699 0.226
SAM 53 40 (75.5) 13 (24.5) 3.513 0.061
Surgical cases 30 24 (80.0) 6 (20.0) 0.418 0.518
Severe sepsis 9 6 (66.7) 3(33.3) 2.107 0.158
Sickle cell crisis 21 21 (100.0) 0 (0.0) 4.226 0.033
UTI 15 15 (100.0) 0 (0.0) 2.963 0.142
Pharyngotonsilitis 17 15 (88.2) 2(11.8) 0.227 0.475
Others 30 30 (100.0) 0 (0.0) 6.212 0.007

UTTI: urinary tract infections, SAM: severe acute malnutrition

revealed that children aged less than 5 years were
approximately 6 times more likely to develop
hypoglycemia than those aged 10 years and above
(OR=6.218, 1.077-35.912; p=0.041). Likewise,
subjects who were significantly underweight were
roughly 4 times more prone to developing hypoglycemia
than those maintaining a normal weight for their age
(OR=3.692, 1.266-10.971; p=0.017). Conversely,
subjects who last ate between 16-24 h and more than
24 h before were about 6 and 30 times more likely to
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develop hypoglycemia than those who ate less than
8 h prior (OR=5.696, 1.768-18.352, and 30.279,
5.569-164.633; p=0.004 and <0.001 respectively).
Among the clinical features, children who presented
with coma or weakness were 9 and 6 times more
likely to be hypoglycemic than those without these
symptoms (OR=9.479, 3.092-29.059 and OR=6.556,
1.730-24.850; p<0.001 and 0.004 respectively).
Notably, severe malaria had a significant association
with hypoglycemia, with children suffering from severe
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Table 4 - Multiple regression for factors associated with hypoglycemia.

Variables Total enrolled Hypol;gi);cg mia Odds ratio (95% CI) P-value
Age
<5 years 226 36 (15.9) 6.218 (1.077-35.912) 0.041%
5-<10 year 58 14 (24.1) 5.730 (0.889-34.702) 0'057
10-15 years 56 4(7.1) 1 :
Social status
Low 222 44 (19.8) 3.191 (0.226-44.967) 0.390
Middle 93 9(9.7) 3.179 (0.198-50.996) 0414
High 25 1 (4.0) 1 ’
Weight-for-age
Normal 175 24 (13.7) 1
Moderate underweight 49 4 (8.2) 0.530 (0.100-2.811) 0.456
Severe underweight 116 26 (22.4) 3.692 (1.266-10.971) 0.017*
Duration since last meal
<8h 127 7(5.1) 1
8-<16h 95 5(5.3) 0.668 (0.152-2.945) 0.594
16-24 h 93 26 (28.3) 5.696 (1.768-18.352) 0.004*
>24 h 25 16 (64.0) 30.279(5.569164.633) <0.001*
Abdominal distension Yes 65 20 (30.8) 2.863 (0.948—8.649) 0.062
no 275 34 (12.4) 1 ’
Anorexia Yes 244 48 (19.7) 1.096 (0.338-3.560) 0.876
no 96 6 (6.3) 1 .
Diarrhea yes 173 35 (64.8) 1.303 (0.492-3.451) 0.594
no 167 19 (11.4) 1 ’
Convulsions Yes 92 27 (29.3) 1.472 (0.505-4.288) 0.478
no 248 27 (10.7) 1 .
Weakness yes 196 50 (25.5) 6.556 (1.730-24.850) 0.006*
no 144 4(2.8) 1 ’
Coma yes 62 34 (54.8) 9.479 (3.092-29.059) <0.001*
no 278 20 (7.2) 1 :
Dehydration yes 44 15 (34.1) 0.483 (0.113-2.070) 0327
no 296 39(13.2) 1 :
Tachypnea yes 226 43 (19.0) 1.294 (0.469--3.570) 0.619
no 114 11 (9.6) 1 :
Severe malaria yes 42 18 (42.9) 2.720 (0.554-13.365) 0.021*
no 298 36 (12.1) 1 )

Values are presented as number and percentages (%). *Significant p-value. OR: odds ratio, CI: confidence interval

h: hours

malaria being 3 times more likely to have hypoglycemia
than those diagnosed with other conditions (OR =
2.720, 0.554-13.365; p=0.021).

Discussion. Hypoglycemiaisasignificant metabolic
complication of acute illness in non-diabetic children.
Early recognition and initiation of suitable therapy
are crucial to prevent harmful outcomes. The high
prevalence of 15.9% reported in this study underscores
the burden of hypoglycemia among children visiting the
emergency unit, reinforcing the need for active screening
in this patient group. This prevalence exceeds the 3.1%
reported by Sambany et al”® from Madagascar in 2013,
even though the same hypoglycemia definition of RBG
<2.2 mmol/l was used. This discrepancy might be due
to differing malaria endemicity in the study areas. The
current study was conducted in a malaria holoendemic

region, where severe malaria made up 12.4% of all
diagnoses and 33.3% of hypoglycemia cases, in contrast
to the non-malaria setting of the Madagascar study.
However, the prevalence of hypoglycemia in this study
was lower than the 20.7% reported by Uleanya et al!
in Enugu in 2017 for children aged 1 month to <10
years, and the 22.1% reported by Musa et al” in Gusau
in 2019 for children 1 month to <13 years old. The
reduced prevalence in the current study compared to
the Uleanya et al'' and Musa et al” studies may stem
from differences in hypoglycemia definitions. While
this study deemed hypoglycemia to be an RBG of
<2.2 mmol/l, studies by Musa et al” and Uleanya
et al'" used RBG cut-offs of <2.8 mmol/l and <3.6
mmol/l, respectively, thus providing these studies with
a broader range of possible RBG levels for inclusion as
hypoglycemia.
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Age was significantly associated with hypoglycemia
at the bivariate level in this study. This mirrors the
findings of other studies from Ekiti by Oluwayemi
et al®° and Nnewi by Azuka et al'® both in Nigeria.
Conversely, Oyenusi et al'” from Lagos in 2014 found
no significant link between age and hypoglycemia and
did not explain this finding. At the multivariate level,
children <5 years old had significantly higher odds of
developing hypoglycemia in this study. While other
quoted studies only evaluated the relationship at the
bivariate level, Azuka et al'® could not demonstrate an
independent connection between age and hypoglycemia
at the multivariate level. This could be because the study
included a small number of older children (210 years
old), which could have clouded the results. The higher
prevalence of hypoglycemia in children under 5 can be
attributed to their unique glucose metabolism. They
have smaller glycogen reserves in the liver, along with
higher rates of glucose consumption due to their larger
brain-to-body mass ratio.'®

This study revealed a direct relationship between
hypoglycemia and severe undernutrition. The odds
of experiencing hypoglycemia were 3.6 times higher
in severely underweight individuals compared to
those of normal weight-for-age. This finding aligns
with the evidence from Osier et al® in Kenya, which
demonstrated a significant association between weight-
for-age (<-3 Z-score) and hypoglyemia. In 2017, Kirti
et al’ also reported a significant relationship between
malnutrition and hypoglycemia. However, a contrast
was found in a 2021 study by Azuka et al'® from
Nigeria, where no association between nutritional
status and hypoglycemia was found. Their findings were
attributed to the absence of edematous malnutrition
among the study subjects. Similarly, an earlier study in
1990 by Bennish et al” found no correlation between
nutritional status and hypoglycemia among children
suffering from diarrhoea. The variations in these findings
regarding hypoglycemia and nutritional status may not
be immediately clear, but they could be linked to the
differing proportions of severely malnourished subjects
in these studies. It is known that severe undernutrition
is associated with low levels of gluconeogenic substrate
and decreased endogenous glucose production.’*

In this study, the duration since the last meal served
as an independent predictor of hypoglycemia. It was
observed that children who had not eaten for 16 h
or more had significantly higher odds of developing
hypoglycemia. Similar findings have been consistently
reported in previous studies, albeit with varying
durations. For instance, Osier et al. 3 in Kenya (2003),
Sambany et al”® in Madagascar (2013), and Oyenusi et
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al'” in Lagos (2014) all reported durations of 12 h or
more since the last meal as a significant factor associated
with hypoglycemia. Meanwhile, Azuka et al'® reported a
duration of 6 h or more.

The variation in the significant duration since the last
meal could be attributed to differences in the number
and size of the classes used in various studies. This study
divided the duration into 4 classes with 8-h intervals,
while Azuka et al'® and Osier et al® utilized 2 classes
with intervals of 6 h and 12 h, respectively. Our use of
8-h intervals was based on the standard gastric emptying
time of 4 h, and the need to determine the closest
possible duration since the last meal that independently
predicts hypoglycemia. The results would likely have
been similar if this study had adopted 2 classes and a
class size comparable to those used in prior studies.

Hypoglycemia has been significantly associated with
weakness and coma. This finding parallels the report
from Osier et al,> who also identified an association
between coma, weakness, and hypoglycemia. Similarly,
Sambany et al”® found a connection between coma and
hypoglycemia. Both coma and weakness are among the
features listed by WHO as indicators of hypoglycemia
in a child with severe acute malnutrition (SAM).?!
Coma can occur as a result of decreased cerebral glucose
concentration, while weakness is often linked to the
activation of the autonomic nervous system and the
release of epinephrine, usually observed in conjunction
with a rapid decline in blood glucose concentration.?
In a study by Bennish et al,”” 87% of the hypoglycemic
children presented with coma, either convulsing
(34.8%) or unconscious (52.2%). Azuka et al'® found a
significant association between the level of consciousness
and hypoglycemia during bivariate analysis. Still, this
association did not maintain its significance at the
multivariate level.

Severe malaria was identified as the only independent
predictor of hypoglycemia among the diagnoses, with
the odds of having hypoglycemia in those with severe
malaria being 2.7 times higher compared to those with
other diagnoses. This finding agrees with a study reported
by Musa et al” from Gusau in 2019. Hypoglycemia in
individuals with malaria is explained as a consequence
of impaired hepatic gluconeogenesis, sequestration of
parasitized red cells in the venules and capillaries of
deep tissues, which may impair local circulation. This
can lead to anaerobic respiration, increasing glucose
consumption.”*> However, the current study did not
evaluate the relationship between different types of
severe malaria and hypoglycemia.

In conclusion, hypoglycemia is a common
occurrence among children presenting to the EPU of
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UMTH. A young age, prolonged fasting, weakness,
loss of consciousness, severe underweight, and severe
malaria are independent predictors of hypoglycemia
among these children. Routine screening of all children
admitted into the EPU for hypoglycemia, particularly
those at higher risk, is recommended.

Acknowledgment. 7he authors would like to acknowledge
American Manuscript Editors (AME) for English language editing of
this article.

References

10.

11.

. Freeman VS. Carbohydrates. In: Bishop ML, Fodym EP

Schoeff LE editors. Clinical chemistry techniques, principle
and correlation. 6th ed. 2010. p. 309-28.

. Sacks DB, Carboydrates. In: Burtis CA, Ashwood ER, Bruns

DE, editors. Tietz textbook of clinical chemistry and molecular
diagnosis. 5th ed. Elsevier, St. Louis, USA: 2012. pp. 2238, 909
illustrations.

. Osier FHA, Berley JA, Sanderson F, Ross A, Mohammad

S, Newton C. Abnormal blood glucose concentrations on
admission to a rural Kenyan district hospital: prevalence and
outcome. Arch Dis Child 2003; 88: 621-625.

. Kwiatkowsk DI, Hill AVS, Sambou I. TNF concentration in fatal

cerebral, non-fatal cerebral, and uncomplicated plasmodium
falciparum malaria. Lancer 1999; 336: 1201-1204.

. Emmnuel A, Kwame A, Peter Y J-PC. Abnormal blood glucose

as a prognostic factor for adverse clinical outcome in children
admitted to the paediatric emergency unit at Komfo Anokye
Teaching Hospital, Kumasi, Ghana. Int J Paediatr 2014; 2014:
1-6.

. Oluwayemi IO, Ogundare EO, Ajite AB, Raimi TH. Profile

of random blood glucose of children seen at the Children
Outpatient Department of Ekiti State University Teaching
Hospital, Ado-Ekiti, Nigeria. Glob J Endocrinol Metab 2018;
1: 1-5.

. Musa A, Ilah BG, Sakajiki AM, Adeniji AO, Yusuf I. Prevalence

and outcome of hypoglycemia in children attending emergency
pediatric unit of a specialist hospital in Nigeria. Sahel Med |
2019; 22: 77-81.

. Marilk PE, Bellomo R. Stress hyperglycemia: an essential

survival response. Critcare 2013; 17: 1-7.

. Kirti MN, Banani P. Blood glucose variability and outcomes in

critically ill children. Ind J Crit Med. 2017; 68: 134-168.
Cochrane WG. Sampling technique. 3rd ed. John Walley and
sons, editor. New York: Taylor & Francis. 1977.

Uleanya ND, Aniwada EC, Nwokoye IC. Relationship between
glycemic levels and treatment outcome among critically ill
children admitted into emergency room in Enugu. BMC
Paediarr. 2017; 17: 1-7.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ajala MO, Oladipo OO, Fasanmade O, Adewole TA.
Laboratory assessment of three glucometers. Afr | Med Sci
2003; 23: 279-982.

World Health Organization. WHO Guidelines for malaria.
[Updated 2021 Feb 16; Accessed 2024 March 20]. Available at:
hteps://apps.who.int/iris/rest/bitstreams/ 1332432 /retrieve
World Health Organization. Manual for health care of children
in humanitarian emergencies. [Updated 2006; Accessed 2024
March 20]. Available at: https://www.who.int/publications/i/
item/9789241596879

Sambay E, Pussard E, Rajaonarivo C, Raobijaona H, Barennes
H. Childhood dysglycemia: prevalence and outcome in a
referral hospital. PLoS One 2013; 8.

Azuka NC, Chukwuka JO, Ebenebe JC, Ofiaeli OC.
Hypoglycemia in children aged 1 month to 17 years admitted to
the children’s emergency room of Nnamdi Azikiwe University
Teaching Hospital, Nnewi, Nigeria. S Afr J Child Health 2021;
15: 25-32.

Oyenusi EE, Oduwole AO, Oladipo OO, Njokanma OF
Esezobor CI. Hypoglycemia in children aged 1 month to 10
years admitted to the Children’s Emergency Centre of Lagos
University Teaching Hospital, Nigeria. SAJCH 2014; 8:
107-111.

Thornton TS, Finegold DN, Stanley CA SM. Hypoglycemia in
infant and Child. 2nd ed. Sperling MA, editor. Philadelphia,:
Saunders; 2002. pp. 135-159.

Bennish ML, Azad AK, Rahman O, Philips RE. Hypoglycemia
during diarrhea in childhood - prevalence, pathophysiology and
outcome. N Engl | Med 1990; 322: 1357-1363.

Bandsma RHJ, Mendel M, Spoelstra MN, Reijngoud DJ, Boer
T, Stellaard E et al. Mechanisms behind decreased endogenous
glucose production in malnourished children. Pediatr Res
2010; 68: 423-428.

World Health  Organization. Management of  Severe
Malnutrition: A Manual for Physicians and other Senior
Health Workers.[Updated 1999 Apr 18;  Accessed 2024
March 20]. Available at: https://www.who.int/publications/i/
item/9241545119

Sperling MA. Hypoglycemia. In: Kliegman RM, Stanton BE
St Geme III JW, Schor NE Behrman RE, editors. Nelson
Textbook of Pediatrics. 20th ed. Philadelphia: Elsevier; 2016:
pp 773-788.

White NJ, Miller KD, Marsh K, Berry CD, Turner RC,
Williamson DH et al. Hypoglycemia in African children with
severe malaria. Lancet 1987; 1: 708=711.

Warrel DA, Veall N, Chanthavanich B, Karbwang J, White JN,
Looareesuwan S et al. Cerebral anaerobic glycolysis and reduced
cerebral oxygen transport in human cerebral malaria. Lancet.
1988; 2: 534-538.

Molyneux ME, Looareesuwan S, Menzies IS, Grainger SL,
Phillips RE, Wattanagoon Y et al. Reduced hepatic blood flow
and intestinal malabsorption in severe falciparum malaria. Am J

Trop Med Hyg 1989; 40: 470-476.

heeps://smj.org.sa  Saudi Med ] 2025; Vol. 46 (1) 85


http://www.smj.org.sa/index.php/smj/index
https://handoutset.com/wp-content/uploads/2022/06/Clinical-Chemistry-Techniques-Principles-Correlations-6th-Edition-Michael-L.-Bishop-Edward-P.-Fody-etc..pdf
https://handoutset.com/wp-content/uploads/2022/06/Clinical-Chemistry-Techniques-Principles-Correlations-6th-Edition-Michael-L.-Bishop-Edward-P.-Fody-etc..pdf
https://handoutset.com/wp-content/uploads/2022/06/Clinical-Chemistry-Techniques-Principles-Correlations-6th-Edition-Michael-L.-Bishop-Edward-P.-Fody-etc..pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC3547451/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3547451/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3547451/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3547451/
https://pubmed.ncbi.nlm.nih.gov/12818911/
https://pubmed.ncbi.nlm.nih.gov/12818911/
https://pubmed.ncbi.nlm.nih.gov/12818911/
https://pubmed.ncbi.nlm.nih.gov/12818911/
https://pubmed.ncbi.nlm.nih.gov/1978068/
https://pubmed.ncbi.nlm.nih.gov/1978068/
https://pubmed.ncbi.nlm.nih.gov/1978068/
https://pubmed.ncbi.nlm.nih.gov/25614747/
https://pubmed.ncbi.nlm.nih.gov/25614747/
https://pubmed.ncbi.nlm.nih.gov/25614747/
https://pubmed.ncbi.nlm.nih.gov/25614747/
https://pubmed.ncbi.nlm.nih.gov/25614747/
https://crimsonpublishers.com/gjem/pdf/GJEM.000516.pdf
https://crimsonpublishers.com/gjem/pdf/GJEM.000516.pdf
https://crimsonpublishers.com/gjem/pdf/GJEM.000516.pdf
https://crimsonpublishers.com/gjem/pdf/GJEM.000516.pdf
https://crimsonpublishers.com/gjem/pdf/GJEM.000516.pdf
https://indexmedicus.afro.who.int/iah/fulltext/Prevalence_and_outcome_of_hypoglycemia_in.pdf
https://indexmedicus.afro.who.int/iah/fulltext/Prevalence_and_outcome_of_hypoglycemia_in.pdf
https://indexmedicus.afro.who.int/iah/fulltext/Prevalence_and_outcome_of_hypoglycemia_in.pdf
https://indexmedicus.afro.who.int/iah/fulltext/Prevalence_and_outcome_of_hypoglycemia_in.pdf
https://pubmed.ncbi.nlm.nih.gov/23470218/
https://pubmed.ncbi.nlm.nih.gov/23470218/
https://pubmed.ncbi.nlm.nih.gov/28400681/
https://pubmed.ncbi.nlm.nih.gov/28400681/
https://fsapps.nwcg.gov/gtac/CourseDownloads/IP/Cambodia/FlashDrive/Supporting_Documentation/Cochran_1977_Sampling%20Techniques.pdf
https://fsapps.nwcg.gov/gtac/CourseDownloads/IP/Cambodia/FlashDrive/Supporting_Documentation/Cochran_1977_Sampling%20Techniques.pdf
https://pubmed.ncbi.nlm.nih.gov/28511644/
https://pubmed.ncbi.nlm.nih.gov/28511644/
https://pubmed.ncbi.nlm.nih.gov/28511644/
https://pubmed.ncbi.nlm.nih.gov/28511644/
https://pubmed.ncbi.nlm.nih.gov/15030088/
https://pubmed.ncbi.nlm.nih.gov/15030088/
https://pubmed.ncbi.nlm.nih.gov/15030088/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0065193
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0065193
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0065193
https://scielo.org.za/scielo.php?script=sci_arttext&pid=S1999-76712021000100005
https://scielo.org.za/scielo.php?script=sci_arttext&pid=S1999-76712021000100005
https://scielo.org.za/scielo.php?script=sci_arttext&pid=S1999-76712021000100005
https://scielo.org.za/scielo.php?script=sci_arttext&pid=S1999-76712021000100005
https://scielo.org.za/scielo.php?script=sci_arttext&pid=S1999-76712021000100005
https://pure.psu.edu/en/publications/hypoglycaemia-in-children-aged-1-month-to-10-years-admitted-to-th
https://pure.psu.edu/en/publications/hypoglycaemia-in-children-aged-1-month-to-10-years-admitted-to-th
https://pure.psu.edu/en/publications/hypoglycaemia-in-children-aged-1-month-to-10-years-admitted-to-th
https://pure.psu.edu/en/publications/hypoglycaemia-in-children-aged-1-month-to-10-years-admitted-to-th
https://pure.psu.edu/en/publications/hypoglycaemia-in-children-aged-1-month-to-10-years-admitted-to-th
https://pubmed.ncbi.nlm.nih.gov/2325734/
https://pubmed.ncbi.nlm.nih.gov/2325734/
https://pubmed.ncbi.nlm.nih.gov/2325734/
https://pubmed.ncbi.nlm.nih.gov/20657348
https://pubmed.ncbi.nlm.nih.gov/20657348
https://pubmed.ncbi.nlm.nih.gov/20657348
https://pubmed.ncbi.nlm.nih.gov/20657348
https://www.who.int/publications/i/item/9241545119
https://www.who.int/publications/i/item/9241545119
https://www.who.int/publications/i/item/9241545119
https://pubmed.ncbi.nlm.nih.gov/2882130/
https://pubmed.ncbi.nlm.nih.gov/2882130/
https://pubmed.ncbi.nlm.nih.gov/2882130/
https://pubmed.ncbi.nlm.nih.gov/2900921/
https://pubmed.ncbi.nlm.nih.gov/2900921/
https://pubmed.ncbi.nlm.nih.gov/2900921/
https://pubmed.ncbi.nlm.nih.gov/2900921/
https://pubmed.ncbi.nlm.nih.gov/2729505/
https://pubmed.ncbi.nlm.nih.gov/2729505/
https://pubmed.ncbi.nlm.nih.gov/2729505/
https://pubmed.ncbi.nlm.nih.gov/2729505/

	Affiliation
	ABSTRACT
	Methods
	Discussion
	References
	Acknowledgment

