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/Abstract

Diabetic Ketoacidosis (DKA) is a common acute complication among children and adolescents with type 1 diabetes

~

in Africa. This is due to the fact that awareness about diabetes among children and adolescents is very poor in low income
countries and in many cases there is little or no support for these patients. Ghana has no clinical guidelines for management
of DKA and so mismanagement is likely very common. Misdiagnosis and mismanagement of DK A are worrying causes of

N

morbidity and mortality among children with diabetes in Ghana and other resource constrained countries.
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Introduction

Diabetic Ketoacidosis (DKA) is characterized biochemi-
cally by a triad of hyperglycaemia, ketonaemia and/or ketonuria
and acidaemia and clinically by polyuria, polydipsia, vomiting,
abdominal pain, deep sighing respiration (Kussmaul breathing),
lethargy, loss of consciousness and coma.[1,2]

The prevalence of DKA as a presenting diagnosis in children
with type | diabetes is high in Africa. Reddy et al [3] in South Af-
rica found out that69.8% of patients with type 1 diabetes reported
with DKA at first diagnosis. In Nigeria, Onyiriuka and Ifebil re-
ported in a survey that 77.1% of patients presented with DKA at
diagnosis of new onset type 1 diabetes mellitus. In Tanzania, 75%
of children with type 1 diabetes presented with DKA at initial di-
agnosis [4]. This may be reflective of poor awareness of diabetes
among patients and hence late presentation. In Africa, mortality
due to DKA is unacceptably high with some centers recording
death rate of 26 to 29% [5-7]. This may be possibly due to the
fact that many countries in Africa do not have national guidelines
for management of DKA, thus leaving health practitioners with
knowledge deficit in the management of diabetes in children. Man-
agement of DKA follows a specific methodical order and if they
are well followed, mortality can be totally avoided or drastically
reduced [8]. We report a 13 year old Ghanaian girl, known for type

1 diabetes mellitus who was referred from a private clinic with
DKA to the emergency room and died during the acute phase of
management due to lack of adherence to treatment protocol.

Case Report

A 13-year-old female was admitted to the emergency depart-
ment with a referral diagnosis of DKA from a private clinic.She
had been diagnosed as having diabetes mellitus about a year prior
to presentation and was being managed at the private facility. She
reported with one week history of polyuria, polydipsia, poor feed-
ing, vomiting and severe abdominal pain. She was given 2litres of
normal saline and 12 units of insulin and then referred.

On examination, at the referred hospital, she weighed 35kg,
conscious but tachypnoeic with a respiratory rate of 36 breaths/
minute but clear chest on auscultation. Pulse rate was 120 beats/
min and a blood pressure of 110/60 mmHg. Temperature was
36.2°C. The abdomen was diffusely tender and bowel sounds were
present. Shewas fully conscious.

a) Laboratory Investigations Revealed: Blood glucose
-16.7mmol/l

b) Rapid Diagnostic Test for Malaria: (RDT) - negative
c) Urine Dipstick Test: Protein +,Glucose +++, Ketones
(Large) ++++, Leukocyte esterase —negative

d) She was Diagnosed as: DKA in a known Type 1 DM
patient.
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Management of the Patient and Monitoring

Intravenous cannula was inserted and blood samples were
taken for blood culture, blood smear for malaria parasites, urea and
creatinine, and urine for culture and sensitivity.

She was given 1 liter of normal saline within the first hour of
management and reviewed about one and half hours after starting
iv fluids. Laboratory results then were:Random blood sugar = 13.9
mmol/L, Urine ketones= ++++,

Electrolytes

Potassium = 4.9 mmol/L, Sodium= 137 mmol/L, Chloride=
110 mmol/L Urea = 2.54mmol/l, Creatinine = 42pmol/l, BUN/Cr
= 28.3 (normal) Blood smear for malaria was negative Urine and
blood cultures revealed no bacterial growth after three and seven
days of incubation respectively.

The intravenous fluid was changed from normal saline to
5% dextrose saline and regular insulin was set up in a perfuser at
a rate of 3.5units/hour. In about 30 minutes she was given 500mls
of dextrose saline.

Subsequent Review

Her conscious level had decreased to Glasgow coma score of 9/15,
temperature 37.10C, pulse 69/min regular. No alarm was raised
and IV dextrose and regular insulin were continued.Table 1 Elec-
trolytes were not checked again and potassium was not given
throughout the treatment.

Time Fluid (mﬁls/L) Uri"(‘;’l‘s‘; put

640 am 500ml DS

805 am 500 ml NS

8.20 am 500ml D/S 15.2

10.20 am 14.8

11.20 am 13.9

11.40 am 500 ml D/S

1.20 pm 17.9

1.35 pm 1230 mls
2.20 pm 15.9

4.23 pm 15.7

6.00 pm 14.9

8.10 pm 14.1

Table 1: Reviews and Monitoring with Interventions.

Patient died 14 hours after admission whilst still on insulin and N/S.

Discussion

There is no organized data on DKA among children in Ghana.
However, Onyiriuka et allin Nigeria found out that 77.1% of chil-
dren with diabetes presented with DKA at diagnosis while Reddy

et al [3] found 69.8% of DKA at diagnosis in South Africa.Also in
Tanzania, 75% of children presented with DKA at initial diagnosis
[4]. This is due to lack of awareness of diabetes among patients
and hence presenting late to hospital in DKA. Access to supplies
such as insulin, meters, strips etc needed for effective management
of diabetes are not directly provided by the Ghana National Health
Insurance and so the cost of care is burdensome to the families of
children and adolescents with diabetes [9]. This trend cuts across
many African countries. Lack of pediatric endocrinologists in Af-
rica leaves gap in the management of diabetes among children.
Ghana has only two pediatric endocrinologists catering for about
fifteen million children and adolescents in the country.

The principles of management of a child or an adolescent
with diabetes in DKA include:[8]
Correction of shock, if present
Correction of dehydration
Correction of hyperglycemia
Correction of deficits in electrolytes
Correction of acidosis

Treatment of infection, if present

N kW=

Treatment of complications

Management of DKA include fluid resuscitation, insulin
administration and correction of electrolytes imbalance, more im-
portantly potassium as well as looking for the precipitating fac-
tors and any complication and managing them [8,10]. The order of
management is important. It is always fluid resuscitation before in-
sulin management. Adequate fluid resuscitation, given cautiously,
restores hemostasis and improves central and peripheral perfusion
[2,10,11]. Therefore, a history of pre-referral fluid management
was important in the management of this patient irrespective of
her hydration status and conscious level [11].This patient had been
seen at a different hospital and given 2 liters of normal saline be-
fore referral. This should have been taken into consideration in
the fluid management of the patient. However, within two hours
of admission the patient had been given 1.5 liters of fluid. This
was far in excesses of her fluid requirement.On review, she was
found to have decreased conscious level but no notice was made
by the attending doctors. At this point the patient may have devel-
oped cerebral edema yet it was not realized and diagnosed and so
was not managed as such. Besides, throughout the management
the patient was not given potassium. Insulin administration causes
intracellular shift of potassium causing hypokalaemia [12]. After
initial electrolyte investigation that was done before the insulin
administration, blood electrolytes were not done again throughout
the management. It is, therefore, likely that the patient developed
hypokalaemia which compounded the possible cerebral edema.
Heart and skeletal muscles are vulnerable to hypokalaemia. Hy-
pokalemia cancause cardiac arrhythmias including ventricular
fibrillation, as well as muscle weakness, cramps and finally pa-
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ralysis and death [12,13]. Any patient receiving continuous intra-
venous soluble insulin risks hypoglycaemia and hypokalaemia. In
this patient attention was paid only to hypoglycaemia, which was
prevented with 5% dextrose saline. However, prevention of hy-
pokalemia did not receive the requisite attention. Potassium chlo-
ride was readily available in the hospital and was even covered
by the National Health InsuranceScheme. We think that the prob-
able cause of death was cerebral oedema and hypokalaemia, which
could have been prevented if due diligence was paid to treatment
guidelines and emerging danger signs.

Conclusion

Adherent to protocol for DKA management is important.

Recommendation

Continuous professional development in diabetes and DKA
for all health workers is important, as well as the development of
national protocols for the management of DKA in children and
adolescents.
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