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Background: Childhood diabetes mellitus is a poorly researched topic in Nigeria. Its
contribution to morbidity and mortality is vague. This study intends to provide additional
information to the background data in Nigeria and hopefully proffers strategies to improving
the outcome of this disease.

Methods: This is a retrospective descriptive study of all children managed for childhood
diabetes mellitus at the Ekiti State University Teaching Hospital (EKSUTH) and LAUTECH
Teaching Hospital (LTH), South West Nigeria, over a 10 year period. Relevant information
was obtained from the case notes of all affected children. Data obtained were analysed with
SPSS version 20 software.

Results: A total of 20 children were treated for diabetes mellitus (DM); there were 7
(35.0%) boys and 13 (65.0%) girls giving a M:F ratio of 1.0:1.9. Age range at presentation
was 5 to 16 years and the mean age at presentation was 12.7 + 2.89 years. Diabetic
ketoacidosis (DKA) was the most common form of presentation in 13 (65.0%). Most [18
(90.0%)] of the patients had type 1 DM. Type 2 DM and glucocorticoid-induced diabetes
mellitus were recorded in a case each, Eighteen (90%)patients had not been previously
diagnosed by any form of screening prior to their presentation and admission in the hospital.
Seven (35.0%) of the patient's care were affected by parental financial constraints. Five
mortalities were recorded and one left against medical advice while the majority [14
(70.4%)] were discharged well and alive. The association between the greater numbers of
deaths recorded in children with financial constraints was statistically significant (p < 0.05).
Conclusion: Type 1 DM remains the most predominant form of diabetes in children and
most of the patients presented in DKA. The proportion of deaths in this study is unacceptably
high. There is a need to proffer strategies for earlier detection and management of children
with diabetes mellitus prior to the onset or development of DKA and there is a need to assist
with the funding of the care of children with diabetes mellitus.
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Introduction

Globally more than 1.1 million children and adolescents below 20 years have type 1

diabetes mellitus.! However, the prevalence of diabetes mellitus in Nigerian chil-

-3 .
It 1s

well documented that the most common cause of death in childhood diabetes

dren is still unknown and Nigerian-based studies on this topic are scarce.'

world-wide is lack of access to insulin and this is worse in poverty-stricken
developing countries where health care financing is mostly out-of-pocket.*
Diabetic ketoacidosis (DKA) is the most common presentation of childhood
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diabetes mellitus as documented by most of the previous
studies.* ™ DKA, a medical emergency, often results from
late presentation, diagnosis, and management of childhood
diabetes mellitus.

Over the years, IDF/Life for a Child (www.lifefora
child.org) in collaboration with the International Society
for Pediatrics and Adolescent Diabetes (ISPAD) and other
organizations has been sponsoring provision of free insulin
for diabetic children in developing countries in a bid to
greatly reduce the morbidity and mortality of childhood
diabetes.” All these efforts from international societies are
few drops in the ocean because of the prevalent poverty in
most developing countries where the most common initial
presentation of childhood diabetes is diabetic ketoacidosis
(DKA)* ' with a mortality of 24-28% from cerebral
edema.'!

Intensive training of indigenous paediatric endocrinolo-
gists began a decade ago in Nigeria by the Paediatric and
Endocrinology Training Centre for West Africa (PETCWA)
in collaboration with ISPAD and the European Society for
Paediatric Endocrinologist (ESPE) and this has been of
great help in offering specialized care to diabetic children
in Nigeria and West Africa, through the products of this
training.

We aim to highlight the pattern of diabetes presentation
and its outcome in two of the state tertiary hospitals in
Western Nigeria, over this ten year period. We hope that
the findings from this study will help in proffering strate-
gies to improve the outcome of diabetes and possibly
detect diabetes earlier.

Method
The index study is a retrospective descriptive study of all
children managed for childhood diabetes at the Ekiti State
University Teaching Hospital (EKSUTH) and LAUTECH
Teaching Hospital (LTH) for a 10 year period from March
2010 to March 2020. The corresponding author established
and coordinated the paediatric endocrine clinics at both
EKSUTH and LTH. Ethical clearance for the study was
obtained from the Ethics and Research Committee of the
Ekiti State University Teaching Hospital, Ado-Ekiti and
LAUTECH Teaching Hospital, Osogbo, Osun State.
Bio-data and essential clinical information about
patients seen at the endocrinology clinics of both centres
were entered into an Excel spreadsheet at presentation for
effective follow up of patients and for updated recording to
receive support like free insulin from IDF/Life for a Child
when available. Relevant data such as age, sex, mode of

presentation and outcome were extracted from the case
notes. Patients’ ages were categorized into two groups
(5-10 years and above 10 years). The frequency of differ-
ent types of diabetes found in the patients seen during the
study period was determined. Outcome was categorized as
alive, dead and left against medical advice (LAMA).
Survival and wellbeing of the patients were also followed
for two years following diagnosis of diabetes and included
in the categorization of the outcome as dead or alive if the
patients died of a diabetes related illness or were alive,
respectively, within two years of diagnosis.

Diagnosis of diabetes mellitus was based on the fol-
lowing criteria at both teaching hospitals and their diabetic
conditions were treated according to hospital protocols
which are the same in both units. Diabetes mellitus is
diagnosed in a child if the random blood glucose is greater
than or equal to 11.1 mmol/L and confirmed if fasting
blood glucose is greater than or equal to 7 mmol/L with
the attendant symptoms of glycosuria, polyuria, polydip-
sia, and weight loss.'?

Data obtained were entered into a personal computer,
analysed using the software, Statistical Package for Social
Sciences (SPSS) for Windows, version 20 (SPSS version
20). Categorical variables were expressed in proportions,
ratios and percentages. Categorical variables were com-
pared using the Chi-square (x°) test. Statistical significance
was set at “p” value less than 0.05.

Results

A total of 20 children were treated for diabetes mellitus in
two state teaching Hospitals (Ekiti State University
Teaching Hospital, Ado-Ekiti and LAUTECH Teaching
Hospital, Osogbo), between March 2010 to March 2020.
Fourteen (70.0%) were treated at EKSUTH while 6 (30.0%)
were seen at LTH. The 14 diabetic patients treated at
EKSUTH accounted for 9.3% of the 151 patients with
paediatric endocrine disorders seen at EKSUTH Paediatric
Endocrine Clinic while the six diabetic children treated at
LTH represented 16.2% of the 37 patients with paediatric
endocrine disorders seen at LTH during the study period.

Age and Sex Distribution of Children
Studied

The age range at presentation was from 5 to 16 years. The
mean age at presentation was 12.7 + 2.89 years. The
majority 16 (80.0%) of the diabetic patients at presentation
were in the age group above 10 years.
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Figure | Sex and age distribution of diabetic patients.

Overall, there were 7 (35.0%) boys and 13 (65.0%)
girls giving a M:F ratio of 1:1.9. However, there was equal
gender prevalence in the age group 5-10 years while there
was predominant female preponderance in the age group
above 10 years of age (Figure 1).

Presentation and Classification of
Diabetes Mellitus Among Studied Patients

Diabetic ketoacidosis was the predominant mode of presen-
tation in 13 (65.0%) of the 20 children. Five (83.3%) of the
patients at LTH and 8 (57.1%) at EKSUTH presented in
DKA; the other forms of presentation are highlighted in
Table 1. Most, 18 (90.0%), of the patients had type 1 DM,

Table | Mode of Presentation of Childhood Diabetes

while type 2 diabetes mellitus and glucocorticoid-induced
diabetes mellitus were recorded in 1 (5%) child each
(Table 2). Two (10%) of the patients (one from each centre)
had been previously diagnosed to be diabetic before pre-
sentation while the remaining 18 (90%) had not been pre-
viously diagnosed by any form of screening prior to their
presentation and admission in the hospital (Table 3).

Parental Financial Constraints

Cost of care for all the patients was out of pocket and
borne by the respective parents. Concerning financing the
care of the admitted children, 7 of the parents experienced
financial constraints limiting access to insulin and other

Presentation EKSUTH LTH Cumulative Frequency Cumulative Percent (%)
Diabetic ketoacidosis 8 5 13 65.0

Polyuria, Polydipsia, Polyphagia, weight loss | 25.0

Abdominal pain, bed wetting 2 0 10.0

Total 14 6 20 100.0
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Table 2 Types of Childhood Diabetes Seen at EKSUTH and LTH

Type of Diabetes EKSUTH LTH Cumulative Frequency Cumulative Percent (%)
Type | diabetes 13 5 18 90.0

Type 2 diabetes | 0 | 5.0

Glucocorticoid-induced diabetes 0 | | 5.0

Total 14 6 20 100.00

drugs needed in the care of the children. Four (80.0%) of
the 5 mortalities reported in the study experienced such
financial constraints. The child discharged against medical
advice also experienced financial constraints. While, 1
(7.1%) of the 14 children discharged well and alive,
experienced financial constraints.

Outcome of Children and Association
with Gender, Disease Presentation and

Financial Constraints
Fourteen (70.0%) had a very good outcome and were
discharged well and alive and are being followed up at

the endocrinology clinic, however five (25.0%) died from
complications of diabetes mellitus. The deaths occurred at
home following complications of diabetes due to pro-
longed non-availability of insulin because of poverty
when free donated stocks were exhausted (circumstances
surrounding their death was ascertained through verbal
autopsy). One of the children had to leave against medical
advice (Table 3) as the parents could not afford the cost of
care during admission and the parents believed more in
traditional remedy.

Mortality was more amongst those presenting with
DKA, the male gender and the age group above 10 years
but no statistical significance. On the other hand the

Table 3 Characteristics of Childhood Diabetics at EKSUTH and LTH

Sex Age (Years) at Presenting Clinical Feature DM Diagnosed Before | Type of DM Outcome
Presentation Presentation (No = I,
Yes = 2)
EKSUTH
F 5 DKA | | LAMA
F 9 DKA | | Alive
F I DKA | | Dead
M I DKA | | Alive
M 15 DKA | | Dead
F 15 DKA | | Alive
F 16 DKA | | Alive
M 16 DKA with left hemispheric CVD | | Dead
F 12 Weight loss, Polyuria | 2 Alive
M 14 Weight loss, Polyuria | | Alive
F 15 Weight loss, Polyuria 2 | Alive
F 12 Polyuria | | Alive
F 13 Acute abdomen | | Alive
F 16 Short stature, bed wetting, weight loss | | | Dead
LTH
M 9 DKA | | Alive
M 10 DKA | | Dead
F 13 DKA | | Alive
F 13 DKA 2 | Alive
F 15 DKA in a nephrotic patient on | Glucocorticoid- Alive
steroid therapy induced DM
M 14 Weight loss, Polyuria | | Alive

Abbreviations: EKSUTH, Ekiti State University Teaching Hospital; LTH, LAUTECH Teaching Hospital; DKA, diabetic ketoacidosis; DM, diabetes mellitus; LAMA, left against

medical advice; M, male; F, female.
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association between the greater proportions of deaths
recorded in children with financial constraints was statis-
tically significant (p= 0.03). These associations are shown
in Table 4.

Discussion
The study shows that diabetes mellitus is not an uncom-
mon paediatric endocrine disorder in the paediatric endo-
crinology clinics of EKSUTH and LTH, Nigeria. The
mean age of 12.1 years of the patients at presentation is
consistent with the findings of previous studies from
Nigeria.®*'® However, reports from Saudi Arabia show
a markedly lower mean age of 6.7 years. This is possibly
due to racial differences. Most of the patients were aged
above 10 years at presentation supporting the fact that
there is increasing incidence of diabetes mellitus with
age among children.®

The present study shows female preponderance similar
to other studies from Nigeria and Africa.>®%!® The exact
reason for this is unknown but there are postulations that it
may be due to hormonal changes accompanying puberty
particularly the increase in growth hormone and oestrogen
which is greater in females.® Also there is increased cyto-
kines which can lead to insulin resistance.'® Moreover, it
has been documented that 78% of those affected by auto-
immune diseases are women'” and type 1 DM is an auto-
immune disease.

Diabetic ketoacidosis was an initial presentation in
65.0% of the patients managed for diabetes. Even though
this value is not as high as the values reported by many

8,9,16,17

authors in Nigeria and Africa, it is still higher than

Table 4 Association Between Outcome, Diabetes Presentation,
Age, Sex and Financial Constraints

Alive n (15) Dead n (5) x? p value
Age
5-10 years 3 | 0.00 0.72
>10 years 12 4
Sex
Male 4 3 1.83 0.21
Female I 2
Presentation
DKA 9 4 0.69 0.41
Non DKA states 6 |
Financial constraints
Yes 3 4 5.93 0.03
No 12 |

what is found in developed countries such as the USA
(25.5%)"® and Sweden (15.2%)"° and suggests that most
patients with diabetes in this environment will present with
DKA at the point of diagnosis. It is worthy of note that
83.3% of the patients at LTH centre presented with DKA
which is similar to other single centre experiences in
Nigeria and Africa.®'®!” The high rates of children pre-
senting with DKA demands more attention from the point
of view of identifying interventions that will reverse or
prevent this trend, which can easily be achieved by early
detection and appropriate management of diabetes. This is
the case in developed countries where there is a lower
prevalence of DKA because of the higher level of diabetes
awareness and better health seeking behaviour in such
climes."® It is, however, possible that the prevalence of
DKA at first diagnosis in this report is not as high as other
previous reports in Nigeria because of the increased
screening and awareness of diabetes in children”® and the
impact of the training programs by the PETCWA in col-
laboration with ISPAD and ESPE.

The majority (90.0%) of patients in this study had type 1
diabetes mellitus as expected concerning diabetes in
children.?! Clinicians should be on the lookout for other
types of diabetes, especially type 2 DM and different forms
of presentation of childhood diabetes for early diagnosis
and proper management.”? One of the patients who pre-
sented with acute abdomen was actually scheduled for
surgery but when found to have very high random blood
glucose preoperatively, the possibility of DM was enter-
tained and she was later confirmed to have type 1 DM.
Surgery was cancelled and she is currently doing well on
insulin. It is very probable that there may be many unpub-
lished reports of missed diabetic children wrongly managed
for meningitis, pneumonia, cerebral malaria and acute
abdomen who in retrospect might have had diabetic ketoa-
cidosis but died because of wrong diagnosis and manage-
ment. There is a need to encourage more educational
programmes on the symptoms of childhood diabetes melli-
tus and DKA in all schools to enhance early presentation,
diagnosis and management of childhood diabetes so as to
reduce the burden of diabetic complications and mortality.

The case fatality rate among patients managed for
diabetes in these hospitals was 25.0%. This is remarkably
higher than the findings of other studies that reported 4.8%
and 12.5%.5%* However, there is a higher value of 42.6%
that was reported by Majaliwa et al in Sudan.'” A common
factor among the diabetic patients who died in this report
was poverty which led to their inability to procure and
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sustain insulin therapy. Lack of access to insulin is the
most common cause of death in diabetic patients
worldwide."* Our personal observation was that when
free insulin and glucometer strips provided by IDF/Life
for a Child in collaboration with SPAEN were available,
the patients had good blood glucose control but as soon as
the free stock got exhausted they began to have problems
controlling their blood glucose. This is a common experi-
ence in most paediatric endocrinology clinics in develop-
ing countries.”*** There is a need for more advocacies for
government to provide free insulin for diabetic children in
developing countries. There is also a need for physicians
managing impoverished diabetic children to closely follow
them up and source alternative help for their sustenance
when free stocks of insulin are exhausted in order to
mitigate the high mortality of diabetic children: no diabetic
child should die!

Among our patients, there are a few exceptional type 1
DM patients whose parents are highly motivated and reg-
ular on insulin. These patients also displayed good intelli-
gence and are able to regulate their insulin in relation to
their blood glucose level. They are growing very well and
recorded minimal dysglycaemia. Patients’ intelligence,
parents’ motivation/cooperation and quality of diabetic
education are other factors that will greatly contribute to
the survival of children living with diabetes.

Only one of the patients left against medical advice
while the rest are on follow up in the endocrinology clinic.
This suggests a good understanding of the nature of the
disease and willingness to cooperate with follow up. Some
other authors have reported high discharge against medical
advice and clinic default rates because of low education

and high financial implications.”'°

Conclusion

Type 1 diabetes mellitus remains the most predominant
form of diabetes in children and the most common mode
of presentation is DKA. The proportion of the mortality of
diabetic children at home is unacceptably high. Strategies
that will identify childhood diabetes before development
of DKA need to be identified as one expects a window
period of months to years, between development of dia-
betes and DKA. Donor agencies and the government need
to step up their efforts to make insulin freely available to
diabetic children and assist in making the care of diabetic
children on admission free in order to mitigate the effect of
poverty on their survival.
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