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Hyperglycaemza in Ill Cbzldren A Study of 13 Cdses
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. Background: Hyperglycaemia which is reported to be hxghly prevalent in critically ill chlldren ‘
in many parts of the world, has hitherto received little attenition in relation to Nigerian children.
Objectives: To describe the features in children who had hyperglycaemia on admission to the
Obafemi Awolowo University Teaching Hospital (OAUTH), Ile Ife.
Method: Three hundred and ninety-two consecutive admissions to the Department of
' Paediatrics, OAUTH, were studied. Two milliliters of blood was obtained from each patient at
admission for plasma glucose determination using a bed-side glucometer and photometric
_ analysis using glucose oxidase methods in the laboratory. Theywere all managed accordmg to
- standard protocols. ‘
Results: Thirteen (3.3 percent) of the patients, comprising seven males and six females M:F-
=1:1) had hyperglycaemia (plasma glucose >7.8mmol/1). Their ages ranged from three months
- -to 13 years with amean of 5.34 + 4.38 years. The mean plasma glucose levels in the 13 patients
were 10.88 + 3.33mmol/l and 11.32 + 2.52mmol/1 by the laboratory and bedside glucometer -
- methods, respectively. Two (15.4 percent) of the 13 hyperglycaemic patients, died. .
B Concluswn It would appear that hyperglycaemia is not uncommon among emergency paediatric -
admissions and should be another reason for routine blood glucose determinations. We

- recommend that glucose bolus should be given to ill children only after excluding the presence

o ‘ of hyperglyw.enna.

Introductxon

HYPERGLYCAEMIA refers to blood glucose value. _

- above the normal reference range for the age.
Hyperglycaenna in N1genan children has not been
given eniough attention as evidenced by the paucity

of publications on the subject. It has however, been -
P reporned to be highly prevalent in critically ifl children
in other parts of the world.*? A prevalence of 51.9.

percent was documented in Spain! and 86 percent in
the United State of America.2 In the study from Spain,
it was. shown‘ to be far- ‘more common than

A hypoglycaemx' ‘which was seen in only 1.9 percent

ation. Hyperglycaemia has been

study among Kenyan children,!! the

' mortahty rate ‘of 14 percent was found among
hyperglycaemia as against 3.8 percent -

| among}the normoglycaemic group (P<0.05).
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Istudies to beassociated with higher -

There hasbeen controversy concerning the cut-off
blood glucose value that should be regarded as

‘representing hyperglycaemia, and thisisevidenced by - .

different cut-off levels used in various reports.>??
The Committee on the Classification and Dlagnosnc .
Criteria of Diabetes Mellitus® defined ‘diabetic type’
hyperglycaemia as fasting plasma glucose (FPG) of

_ 7.0mmol/L (126mg/dl) or higher, and/or plasma

glucose two hours after 75g glucose load (2hPG) of
11.1mml/L (200mg/dl) or higher. A casual plasma

. glucose >11.1mmol/l (200mg/ dl) also indicates

‘diabetes type’, ‘Borderline type’ hyperglycaemia
represents a fasting plasma glucose between
6.1mmol/L. (110mg/dl) and 7.0mm/L or a cdsual
plasma glucose level between 7.8mmol/L (140mg/

~dl) and 11.1mmol/L (200mg/dl).

While carrying out a prospective study on

hypoglycaemia in emergency paediatric admissions

in our centre,’? we came across some cases of

E hyperglycaemia. The aim of the present study was to

determine the incidence of, and describe the .
characteristics of hyperglycaemia among Nigerian
children presenting ata University Teaching Hospital’s
Emergency Ward. It is hoped that this will stimulate



more research into the problems of hyperglycaemia

in children.
Subjects and Methods

' The studywas carried outat the Children’s Emergency
Ward of the Obafemi Awolowo University Teaching
Hospitals Complex, Ile-Ife, over a nine-month

petiod, January - September 2003. The subjects were
children aged between one month and 14 years who

were consecutlvely admitted to the ward during the
period. A written informed consent was obtained
from the caregivers of all the recruited patients, while

ethical clearance was obtained from the Ethical and

Research Committee of the hospital.

_-Aresearch proformawas administered with respect
to each recruited patient. The age of each subject,
the sex, weight, height, time of admission, interval
since last meal, duration of illness before admission,

the presenting complaints and plasma glucose values

were obtained and recorded on the proforma. The

past medical and drug histories were also

- documented. Referred patients who had received any

intravenous infusion within six hours of presentation,
~ trauma patients and known diabetics were excluded
from the study. All the patients had their plasma
glucose determined at admission (before any
intervention) using the routine laboratory method of
photometric analysis as well as using a bedside

glucometer which employs the glucose oxidase -

method. The glucometer used was a newly acquired

- prestige 1Q™ blood glucose monitoring kit model
No'~ 507400-6 that comprises a blood glucose meter "

and prestige smart system blood glucose 1 test stnps
(Home Diagnostics, Inc., USA).

The bedside glucometer testing was carried out -

“mostly by one of us (JBE) and on a few occasions,

bytrained-assistants. Hyperglycaemia was defined as - .

plasma glucose 27.8mmol/] and hypoglycaemla as

plasma glucose <2.5mmol/l. All the patients were -
managed according to standard management

protocol. Patients diagnosed with hyperglycaemia -
received 4.3% Dextrose/0.18 saline infusion where -
md1cated, except one pauent with severe dehydratlon ‘

(CPEA) software.
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who received normal saline. The initial management
decision was based on the glucometer result as this
was available within three minutes. The plasma glucose
was also checked in the patients with hyperglycaemia
upon recovery from the primary morbidities.
Data generated were analyzed using the Statistical
Package for Social Scientists (SPSS) Version 10 and
Computer Package for Epidemiological Analysis

| Results =

During the period January to September 2003, 392 |
patients aged six weeks to 14 years (mean 3.43 '+
3.58 years) were studied. Three hundred and seventeen
(80.8 percent) were aged fiveyears and below (Table
). There were 216 (55.1 percent) males and 176 (44.9
percent) females, giving a male: female ratio of 1.2:1.
The plasma glucose levels in the 392 patients ranged
between 0.5 and 16.4mmol/] (mean 5.41+2.23) and
< 1.4-16.9mmol/1 (mean 5.66 +2.48) by thelaboratory.
and bedside glucometer methods, respectively.

‘Twenty-five (6.4 percent) had hypoglycaemia, 354

(90.3 percent) were normoglycaemxc and 13 (3 3’
percent) had hyperglycaemia. -
The hyperglycaemic patients consisted of seven'

 malesandsix females (M:F=1:1) and were aged three

months to 13 years (mean 5.34 +-4.38years). The mean -
plasma glucose levels in the 13 patients were
10.88+3.33mmol/l and 11.32+2.52mmol/] by the
laboratory and bedside glucometer methods,

respectively. There were 35 (8.93 percent) deaths
. among whom were two hyperglycaemic children.

These two cases had severe intracranial infections. A

_ coniparison of the relative incidence of

hyperglycaemia in relation to the. various final -

- diagnoses in the 392 patients is shown in Table II.
- Thé characteristics of the 13 patients ‘with
. hyperglycaemia are shown in Table III. Nine of the -
13 patients presented with convulsions. Theinterval -

between the last: meal and admission in all the patients. -

ranged between two hours and eight hours. All the

11 survivors had plasma: gluoose inthe normal range- -

- upon recovery from the pnmary morb1d1ty

TableI _
Age DLstrzbutzon of the Patients Studlied
Agg(years) " Freency Pefmmf Tazzl

. us 301
N 3 155 39.5
>35 44 11.2

N 192

100.0.

Total 392

N
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: Table II '
Inadence of H)pergmemu n Gx!dren wzda WnousDz.seases

I’rmwmegnoszs oo All Cas,es, ) No of H)per@/caemchatzents No of Non-hwerg&mmc
FIR o (=392 (AofTotal) o Patwnts(/oofTow)_

Severemalara 210 733 . .203067)
. Ppeymonja - . 34 - - 00 S 34(100)

.. Septicaemia - 8 00 S 38(100)

- Measles

| "»Tetanus

© Sicklecellangemia . 13 0Q) o ' - -13(100)

- Gastroenteritis - 14 ‘ 1(7.1) o : 13(92.9)
»prlepsy ' ” 0(0) - o 7(100)

- 2(28.6) - | S s(14)
vMahgnancy 0. e 7(100)
o0 800
o 6(100) -
o) ~- - U5(100)
00 o 2(100)

00 o ST 2(100)
3¢9 e

Protein energy malnutntxon
- Tuberculosis

Drug pomonmg
Acute renal fadure
Miscellaneous .

BN o s v NN N

S Temtt t a2 i3

TableIII Y B Ao
GnmcmmqftbeBPauenmwth)pergﬂ'm e e

DT Plasma Glucos N Dumtzon of o PRI
A ';'Sex' ' — R Admzsszon () Oaae

—

3mon F 163 B ‘-i~164‘ o Gastroenterms o
9mth F- 5167 1 19.3 Severe malaria - Al
2yrs SV BT 9.4 . :Severe malaria - Alive,
3yrs M 01000 o 8 7.~ Severe malaria_ Alive .

0  ' Ahve ,
7 -
3
Byrs Fre 149 - - 116 Severemalaria . 5. . Alive
5
3
1
3

Alive

3yrs: 96 . 9.3 “Severe malaria - Alive -
Syrs 108 - o 11.0 Severe malana S Alive
" Syrs 104 = 100 - . Meningitis .
Syrs. 117 BN 5 B Severe malaria
- byrs 9.6 SR 96 Meningitis 8 . Alive
o yes. 96 - . - 81 Viral exanthem . 5" * Alive
. 12yrs F .86 o 90 - Acute appendlcms 8 ~ Alive
CBys F 99 . 85 Cavernous sinus thrombos1s 1 Died

- Died
. Alive

zmzzgz@zz




Discussion

"This report shows that N1ger1an childten do also

- present with hyperglycaemia in the emergencywards. - -

The prevalence of 3.3 percent in the present study is
- however much lower than 51.9 percent and 86 percent

~ reported from Spain' and USA,? respectlvely The

mortality in the hyperglycaemia group in this study
_-was low and not significant (P >0.05) unlike what
" was found in a Kenyan study!! Perhaps the low

. mortality rate in chis study was a reflection of the

lower prevalence of hyperglycaemia. The types of
patients managed could also be a major determinant

of overall outcome and prevalence of
hyperglycaemia.® The prevalence was found to be
higher among children admitted to intensive care units
than emergency wards.” However, the presence of
“hyperglycaemia may only be contributory to the
mortality and not be the sole cause of death. The

patients with admission hyperglycaemia were not given

dextrose bolus, as opposed to the usual practice of

giving glucose bolus to all sick patients; this too might .

have limited the severity and the adverse effects of
the hyperglycaemia. The results of this study also show

that the hyperglycaemia occurred in association with
various diseases in a way that was similar to that -
reported for hypoglycaemia.">** It was however,. -

more often associated with conditions presenting w1th
convulsion,
"The morbidity and mortahty from hyperglycaenna

is thought to be explained among other reasons, by |
its ability to exacerbate ischaemic neurological injurys.
~ This was shown in animal studies to be due to a~

reduction in the brain adenosine production.

Adenosine being an endogenous heuroprotector
- causes cerebral vasoddauon, inhibits the release of

neuronal excitotoxins and, affects neutrophil -

'endothehalmteracuon”Hypergl caemiahasalsobeen - |

shown to be significantly related to distinct changes
of humoral and cellular immune functions.¢ But why

“a certain disease will be . associated with =
* hyperglycaemia in one patient and hypoglycaemiain . -
~ another is not fully understood. It may be related to .-

the way individuals react to stress and this may also
‘be influenced directly or indirectly by hor monal and

~metabolic interplay. The overall effect of stressful -

states on glucose metabolism is increased

- gluconeogenesis via cortisol and glucagon, increased -
glycogenolysis viaepinephrine and peripheral insulin

resistance via glucagon and epmephnne 3Clearly; there

is a need for more prospective studies that will -

,encompass studies on hormonal profiles in patients
presenting with hyperglycaemia. A long-term follow-

up of identified cases is also imperative to document
- thelong-term outcome of thistransient occurrence.
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We conclude that hyperglycaerma is notuncommon

_ in emergenicy paediatric admissions and should be

another -reason ‘for routine blood- glucose

determinations. We recommend that glucose boluses
- should notbegiven to ill children until hyperglycaenua
~ hasbeen excluded -
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