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ABSTRACT

Background: Diabetic ketoacidosis (DKA) is a life threatening complication which is the most common
reason for hospital admission in children with Type 1 Diabetes. This study was carried out to determine the
clinical characteristics of children admitted with Diabetic Ketoacidosis. Methods: Descriptive retrospective
study was conducted at B.P. Koirala Institute of Health Sciences (BPKIHS), Dharan, Nepal. A total of 25
children of less than 20 years old diagnosed with Diabetic ketoacidosis who were admitted to the pediatric
ward and pediatric intensive care unit from January 2013to December 2017were included in the study. Data
were collected via hospital records of patients. Results: The mean age at presentation was 10.5 + 4.5 years.
Sixteen (64%) children were newly diagnosed as diabetes while, nine (36%) children were known cases of
diabetes. The most common precipitating factor for DKA was omission of insulin 6(24%). Twelve (48%)
children had presented with severe DKA. Polyuria 23 (92%) was the commonest symptom followed by
polydipsia 22 (88%), weight loss 17 (68%),abdominal pain 13 (52%), vomiting 13 (52%) and
unconsciousness 8 (32%). The mean duration of symptoms before presentation was 11.3 £ 5.7 days. Mean
HbAlc at presentation was 10.4 = 2.2. Conclusions: Majority of the patients was newly diagnosed as
diabetes who presented with Diabetic ketoacidosis. Omission of insulin was the main precipitating factor.
Polyuria was the most common presenting symptom. Proper follow up care of diabetes and community
awareness programs should be emphasized to reduce the incidence of Diabetic ketoacidosis.
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INTRODUCTION

Type 1 Diabetes Mellitus is the most common form
of diabetes in children (<20 years of age) and more
than 1.1 million children and adolescent are
currently living with this chronic disease globally.!
Diabetic ketoacidosis (DKA) is an acute life
threatening complication of Type 1 Diabetes
mellitus leading to frequent hospital admission
which requires prompt management. Incidence of
Diabetic ketoacidosis in newly diagnosed Type 1
Diabetes mellitus is about 25-70% and the risk of
developing Diabetic ketoacidosis in  known
TypelDiabetes children is 1-8% per patient per
year.”> Diabetic ketoacidosis, which is associated
with high risk of morbidity and mortality, is due to
insulin deficiency and excess counter-regulatory
hormones causing hyperglycemia, ketonemia,
metabolic acidosis, dehydration and electrolyte
disturbance. ¢

In Nepal, because of lack of awareness of diabetes
especially in parents of rural areas, symptoms of
diabetes are usually overlooked. Proper treatment of
established Diabetes and knowledge among parents
regarding its symptoms are very important to
reduce the incidence of Diabetic ketoacidosis.
Although a lot of studies regarding Diabetic

ketoacidosis have been carried out so far in many
countries including Nepal, we conducted this study
in Eastern region of Nepal as there is paucity of
published studies in  pediatric = Diabetic
ketoacidosis. So, this study was carried out to
determine the clinical characteristics of children
admitted with Diabetic Ketoacidosis in BPKIHS
Hospital, a tertiary care center for Eastern Nepal.

METHODS

Descriptive retrospective study was conducted at
B.P. Koirala Institute of Health Sciences
(BPKIHS), Dharan, Nepal, a tertiary care center
for eastemn part of Nepal, from January 2013 to
July 2017.All children with diagnosis of Diabetic
ketoacidosis were included in the study. Total 25
children were admitted in pediatric ward and
pediatric intensive care unit with diagnosis of
Diabetic ketoacidosis. Case records were studied
and information details about demographics,
clinical presentation, predisposing factors were
recorded using a pre designed proforma.
Confidentiality of the collected data was
maintained. Diabetic ketoacidosis was diagnosed
when the blood sugar at admission was >200 mg/dl
with acidosis (pH <7.3 or plasma bicarbonate <15
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mmol/L) and positive urine ketones and hence,
classified as mild, moderate and severe. Mild-
pH<7.3 or bicarbonate <15 mmol/L; Moderate-
pH<7.2 or bicarbonate <10 mmol/L; Severe- pH
<7.1 or bicarbonate <5 mmol/L.® Children were
categorized as newly diagnosed diabetes if they
were previously undiagnosed but later on presented
with Diabetic ketoacidosis. Diabetic ketoacidosis
was managed as per International Society for
Pediatric and Adolescent Diabetes (ISPAD)
guideline. All patients were monitored every hour
for vitals and clinical signs (heart rate, respiratory
rate, blood pressure, urine output, oxygen
saturation, sensorium, headache, vomiting), every 2
hours for blood sugar and every 4 hours for arterial/
venous blood gas analysis, serum electrolytes. Renal
function test was assessed every 12 hours. Modified
Kuppuswamy scale was used to assess
socioeconomic status.’Blood glucose was measured
in a hospital laboratory from venous sample. HbAlc
was measured using an automated analyzer (Cobas,
Hitachi, Japan). Data was entered in Excel and
analyzed by wusing SPSS version 20. The
quantitative variables were presented in the form of
mean, standard deviation and range. Categorical
variables were expressed in frequency and
percentage. The study proposal was approved by
Institutional Research Ethical Committee (IRC) of
the hospital.

RESULTS

Total 25 children below 20 years of age were
admitted over this study period with diagnosis of
Diabetic ketoacidosis. Among them, 15 (60%) were
female and 10 (40%) were male. Most of the
children 18 (72%) belonged to rural areas and
remaining 7 (28%) belonged to urban areas. The
mean age at presentation was 10.5 + 4.5 years, out
of which 18 (72%) were from lower middle socio-
economic status and remaining 7(28%) were from
middle socio-economic status. Six (24%) children
had family history of diabetes. Clinical
characteristics have been shown in (Table 1).

During presentation in the hospital, polyuria 23
(92%) was found to be the commonest symptom
followed by polydipsia 22 (88%), weight loss 17
(68%), abdominal pain 13 (52%), vomiting 13
(52%) and unconsciousness 8 (32%). The mean
duration of symptoms before presentation was 11.3
+ 5.7 days. Mean HbA Ic at presentation was 10.4 +
2.2. The most common precipitating factor for DKA
was skipping of insulin 6 (24%) followed by
infections 3 (12%) as shown in figurel. Sixteen
(64%) children were newly diagnosed diabetes who
presented in Diabetic ketoacidosis. Two children
had pneumonia whereas one had urinary tract
infection. In most of the cases, primary caregiver
was mother 12 (48%), among them only 4 (33.3%)
had formal education (Figure 1).

Table 1. Demographic and clinical characteristics of]
children with Diabetic ketoacidosis. (n=25)

ariables Frequency(% )

ge at presentation of DKA
yr.), mean + SD, (range) 10.5+ 4.5 years (4-20 years

ural 18(72)
rban 7 (28)
everity
Severe 12 (48)
oderate 8(32)
ild 5(20)
ocio-economic status
wer middle 18 (72)
iddle 7 (28)
resenting complaints
olyuria 23 (92%)
olydipsia 22 (88%)
eight loss 17 (68%)
bdominal pain 13 (52%)
omiting 13 (52%)
nconsciousness 8 (32%)
uration of symptoms
days), mean = SD 11.3+5.7
z})lzr&li}y his tory DtMti 6 (24)
¢ at presentation
%), mean £SD 104+2.2
rimary caregiver
other 12 (48)
oth mother and father 6(24)
ather 5(20)
rother 1(4)
Sister 1(4)
DISCUSSION
Diabetic ketoacidosis is the most common

complication of Type 1 Diabetes leading to
frequent hospital admission which has many
precipitating factors. In the present study, there
was female preponderancel5 (60%) which is in
concordance with other studies.'®!! The mean age
at presentation in our study was 10.5 = 4.5 years
which is similar to other studies from North India
(11.4+4 4 years) and Brazil (10.2 2.9 years).!>!

However, some other studies showed younger age
at presentation.'*!"> In our study, 16 (64%) children
were newly diagnosed as diabetes who presented in
Diabetic ketoacidosis which is similar to a study

16

6

8
6
4
2
0 T

Newly diagnosed
diabetes

Infections

Skipping of Insulin

Figure 1. Precipitating factor for Diabetic ketoacidosis.
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(63.5%) done in tertiary care hospital of South
India.'® In contrast, some other studies, North India
(48.2%), Iraq (26.7%)showed less percentage of
newly diagnosed diabetes who presented in
DKA.17,18

The older age at presentation and high incidence of
DKA in newly diagnosed diabetes in our region is
probably due to delay in hospital visit and lack of
awareness of diabetic symptoms among parents.
Twelve (48%) children had presented with severe
DKA followed by moderate (32%) and mild (20%)
DKA. This finding is comparable to the studies
done in tertiary care hospital in India.'”!” However,
a study from India showed higher percentage of
mild DKA (59.6%) followed by moderate (19.2%)
and severe (21.2%) DKA. In our study, the
commonest symptom was polyuria 23 (92%)
followed by polydipsia 22 (88%), weight loss 17
(68%), abdominal pain 13 (52%), vomiting 13
(52%) and unconsciousness 8 (32%) which is
comparable to other studies.!’?’ Six (24%) children
had family history of diabetes in first degree
relative which is less in comparison to a study
(61.5%) done in South India.'® Majority of patients
were from rural areas 18 (72%) which is similar to
a study done in South India (78%).'° However,
studies from Iraq (64.7%) and Iran (61.1%) have
shown dominance of children from urban
areas.!8?! According to modified Kuppuswamy
scale, 18 (72%) were from lower middle and
remaining 7(28%) were from middle socio
economic status in our study. But a study from
India revealed that the majority of children (78%)
belonged to lower socioeconomic status.!” These
variations may be due to inadequate access to
healthcare center. In our set up, being a tertiary
health care center, all patients from different socio-
economic status visit the hospital. But, people from
good socio economic status and urban areas usually
visit private health care facilities. Mean HbAlc at

presentation in our study was 10.4 + 2.2 which is
comparable to a study done in a tertiary care center
of North India (11.6 + 2.4).!7 Our study showed that
skipping of insulin 6 (24%) was the most common
precipitating factor for DKA followed by infections
3 (12%). Sixteen (64%) children were newly
diagnosed diabetes who presented in Diabetic
ketoacidosis. These findings are in concordance
with the studies done in Iran and India.'*?' In
present study, the main primary caregiver was
mother 12 (48%) followed by both mother and
father 6 (24%),father 5 (20%), sister 1 (4%) and
brother 1 (4%). Among them, only 12 (24%) could
read and write. In contrast to these findings, a study
from Ethiopia revealed that only 8.9% caregivers
could not read and write as most of the children
resided in urban areas, whereas in our study,
majority of children resided in rural areas.??

As this study is carried out in a tertiary care center
of eastern Nepal with small sample size, these find-
ings cannot be generalized to all pediatric diabetic
ketoacidosis population of the country. Therefore,
multicenter large studies are required to describe
the characteristics of pediatric diabetic ketoacidosis
of the country.

CONCLUSIONS
Diabetic  ketoacidosis is a life threatening
complication of diabetes mellitus in children.

Newly diagnosed cases of diabetes were more than
previously diagnosed cases who presented in
Diabetic ketoacidosis. Skipping of insulin was the
commonest triggering factor. The most common
presenting symptom was polyuria followed by
polydipsia, weight loss, abdominal pain and
vomiting. In order to diminish the incidence of
Diabetic  ketoacidosis, prompt management of
diabetes and community awareness programs
should be emphasized.
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