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Contributing Factors of DKA in patients of diabetes mellitus
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ABSTRACT

Objective: The objective is to define the occurrence of contributing factors of DKA in diabetes patients.

Study design: Descriptive cross sectional

Place and duration: At Institute of Child Health and Children’s Hospital Lahore study was conceded out from 1st May 2018 to

30" April 2019.

Material and method: Those Patients were included in the study who were completing inclusion area. Informed agreement was
taken from patients and their information was recorded. Complete medical record including non-compliance, infections and
laboratory findings was also retrieved. Data was entered in Performa.

Results: The recorded mean age calculated was 7.79+4.24 years, 55.5 %( n=111) were females and 44.5 %( n=89) were
males. Occurrence of contributing factors of DKA in patients of diabetes mellitus was recorded as 41%(n=82) infection,
frequency of type of infection was calculated as 15%(n=30) had RTI, 13%(n=26) had CNS, 13%(n=26) had UTI while

59%(n=118) had no infection.

Conclusion: Frequency of infection was higher followed by non-compliance as contributing factors of DKA in patients of
diabetes mellitus. However, respiratory tract infection was the commonest infection in our population.
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INTRODUCTION

Diabetes Mellitus (DM) was developed every year almost in 6500
children of age 15 years in the whole world with DKA!. Diabetic
ketoacidosis (DKA) is an imbalance of metabolism that is occur
due to the existence of low level of active action of insulin with the
synchronization of acidosis, hyperglycemia and ketosis. This is the
primary cause of death in diabetic children and is linked with
sickness and high expenditures?. It is in both children with
established diabetes and with new onset, a prevalent illness.
Though infections and increase rate of deaths in children with DKA
was reported to precipitate DKA. Another major cause of deaths
and morbidity in children was cerebral edema with DKA in
developed world. However, renal failure, shock and infections are
still main risk factors of deaths in DKA in many developing
countries. Early identification and appropriate management of
infections may prevent DKA and help decrease mortality in
children. A systematic review of 46 studies, published in the British
Medical Journal in 2011, was sought to recognize associated
factors with DKA in young adults and children. They revealed that
many aspects are related with high rate of risk of DKA such as
diagnostic error, younger age, lack of health insurance, delayed
treatment, ethnic minority status, preceding infection and lower
body mass index. The occurrence of DKA is 12.8% to 80% in
United Arab Emirates with the highest frequency and Romania and
Saudi Arabia at the lowest level of frequency. Rowers and his
colleagues stated prevalence of DKA at finding to be 25.5% in
children of 20 years of age. To reduce the level of DKA in diabetic
children, awareness and high medical alertness are compulsory. In
most of the studies, risk factors for DKA were reported such as
non-compliance to treatment, poor access to medical care, young
age, infections and lack of medical insurance® °. Limited studies
have been carried out in Pakistan in order to investigate major
causes of this life threatening complication of diabetes. Degree of
hyper osmolality, severity of acidosis volume depletion were
reported as clinical signs of DKA .° Hyperglycemic hyperosmolar
state at the o set of type 1 diabetes is more common in teenagers.
Proper identification of more frequent risk factors is very important
for better management of DKA and to make the policies for its
prevention in the region in order to meet the sustainable
development in the country. The most common endocrine iliness in
children is Type 1 diabetes. It is indistinct that what is the reason
that some of the children acquire ketoacidosis diabetes but others
do not develop this type of diabetes? It is also unknown that is it
the result of delayed treatment or any aggressive from of
diabetes. Therefore, it is important to understand the associated
factors of diabetic ketoacidosis and significance of delayed
treatment and diagnosis. Since there is very limited data available

on DKA occurrence in diabetic children of Punjab especially central
and southern Punjab regions, this study is proposed to investigate
major risk factors of DKA in children of these regions which mostly
come to Lahore for the treatment.

MATERIAL AND METHODS

A cross sectional study was carried out at the Children’s Hospital
and The Institute of Child Health Lahore from 1st May 2018 to 30"
April 2019.Inclusion criteria was patients of either gender who
fulfilled the criteria of DKA and aged above 1 year and up to 15
years. While age > 15 years and < 1 year, patients with diabetes
mellitus who did not fulfill the criteria of DKA and patients with any
co-morbidities e.g. chronic kidney disease (GFR <50 ml/min),
chronic liver disease (cirrhosis on ultrasound), stroke etc. were
excluded.

A total of 200 cases were enrolled who were fulfilling the
inclusion area. Informed agreement was taking from parents and
approval from moral board their information including name, age,
sex, address, date of admission and socio-economic class was
recorded. Complete medical record including non-compliance,
infections and laboratory findings (CBC, chest X-ray, CSF, blood
culture, urine c/s) was also retrieved. Infections and non-
compliance was labeled as per operational definitions.All the
findings were documented in a standardized proforma and data
was evaluated using SPSS. The variables to be analyzed included:
guantitative variables (age, body mass index) and qualitative
variables (gender, infection, type of infection, compliance/non-
compliance to treatment, socio-economic class). Qualitative
variables were obtainable as frequencies and percentages while
guantitative variables were obtainable as means and standard
deviations while Stratification for age, gender, socioeconomic
status, BMI was done to control effect modifier. P value of <0.05
was taken as statistically important in Chi square test.
OPERATIONAL DEFINITIONS
Diabetic Ketoacidosis: Biochemically diabetic ketoacidosis (DKA)
is demarcated as serum bicarbonate concentration <15 moll/L,
intravenous pH <7.3, blood glucose level > 200 mg/dL (11 moll/L)
together with ketonuria and glycosuria and (+++ on dipstick)
CONTRIBUTING FACTORS
Infections (any of the followings)
1-Sepsis: 2 of the four SIRS (Systemic Inflammatory Response
Syndrome i.e. temperature > 99F, TLC > 20000, heart rate >
100/min and respiratory rate > 40/min) criteria plus any of the
following:
2-Respiratory Tract Infection (RTI): it was considered with
consolidation in x-ray chest as reported by radiologist
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3-Urinary Tract Infection (UTI): it was diagnosed with urine
culture results with colony count more than 1 lakh

4-Central Nervous System (CNS) Infection: it was considered
with CSF suggestive of infection. (Cells > 5, proteins > 100 mg/dl).
5-Non-compliance/Poor compliance: It was demonstrated as
without medical indications in last 48 hours, missing one or more
doses of insulin.

RESULTS

In study those 200 patients were enrolled who were fulfilling the
inclusion area to define the occurrence of contributing factors of
DKA in patients of diabetes mellitus. Age distributions of the
participants was occurred, it shows that 41.5% (n=83) were among
2-6 years of age while 58.5% (n=117) were between 7-14 years of
age, Mean+SD was considered as 7.87+4.24 years. Gender
distribution shows that 55.5 %( n=111) were females and 44.5 %(
n=89) were male. Mean body mass index was calculated as
28.85+3.33. Frequency of contributing factors of DKA in patients of
diabetes was noted as 41%(n=82) infection while 14.5%(n=29) had
non-compliance(Fig:1).Frequency of type of infection was
calculated as 15%(n=30) had RTI, 13%(n=26) had CNS,
13%(n=26) had UTI while 59%(n=118) had no
infection.(Fig:2).Frequency of socio-economic status in DKA in
patients of diabetes mellitus was recorded as mentioned in fig:3.
For age, gender, socioeconomic status data was stratified and BMI
was done to control effect modifier. Chi square test was used. P
value of <0.05 was taken as statistically significant. (Table No. 1-
2).

FREQUENCY OF CONTRIBUTING FACTORS OF DKA IN
PATIENTS OF DIABETES MELLITUS
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Fig. 1: Frequency of Contributing Factors of DKA

FREQUENCY OF TYPE OF INFECTION
IN DKA IN PATIENTS OF DIABETES
MELLITUS
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Fig. 2: Frequency of Type of Infection In DKA

FREQUENCY OF SOCIO-ECONOMIC STATUS IN DKA IN
PATIENTS OF DIABETES MELLITUS

Fig. 3: Frequency of Socio Economic Status in DKA

Table 1: Stratification for Age

Contributory factors ,;%e(in years 714 P value

Infection ;zs gg gg 0.76

Non-compliance ;is %g igl 0.69
Table 2: Stratification for Socioeconomic Status

Contributory factors fg\(l:vioecon&ri\;idclstatusmgh P value

Infection Lis 23 ég ﬂ 0.04

Non-compliance Lis ig8 22 gl 0.69

DISCUSSION

In children the most common endocrine diseases is Type 1
diabetes. Diabetic ketoacidosis (DKA) is the acute metabolic
complications of diabetes mellitus (DM) which is fatal if not
accurately treated. Worldwide, frequency of DKA at T1DM
diagnosis significantly differs ranges in different countries are
between 13% and 80%. According to finding of a scientific study,
lowest frequency of DKA in 29000 children was reported in
Canada, Sweden, Finland and Slovak Republic. Highest frequency
was reported in Saudi Arabia, Romania and United Arab Emirates.
Frequency of TIDM was negatively linked with frequency of DKA in
the regional and Latitude background. We recorded mean age as
considered as 7.87+4.24 years, 55.5% (n=111) were females and
44.5 %( n=89) were male. Occurrence of contributing factors of
DKA in patients of diabetes mellitus was recorded as 41%(n=82)
infection, frequency of type of infection was calculated as
15%(n=30) had RTI, 13%(n=26) had CNS, 13%(n=26) had UTI
while 59%(n=118) had no infection. We compared our results with
Naveed et al'® who conducted a study at Pakistan Institute of
Medical Sciences (PIMS) in order to determine the major risk
factors of DKA in patients of Islamabad and they reported that
infections (50%) at the time of presentation was the major risk
factor followed by non-compliance to the treatment (11%) and
other co-morbidities such as stroke and pancreatitis etc. (9%).
They also found that DKA was more frequent in females (55%) as
compared to males (45%). Worldwide, diagnosis of diabetes in
girls and boys was at similar rate of DKA.' .Though, a study in
Germany suggested that the frequency of diabetes is most
prevalent in girls. Another study reported that increased
prevalence of diabetes is in girls, under 2 years of age. Similarly,
Syeda et al.?? conducted a study at Aga Khan Hospital, Karachi
and reported that severity of DKA was significantly linked with the
poor passivity, presence of shock at time of presentation, length of
stay in the hospital, presence of infection and Glasgow Coma
Scale score. However, they found in their study that DKA was
more frequent in male children in contrast to Naveed et al.'’. An
important risk factor associated with DKA is consistently identified
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diabetes at younger age'* Another study'* revealed that in 128
patents with diabetes in hospitals, 80% (n=103) were mentioned
for first time and 19.5 %( n=25) were treated in the past with
insulin. . Out of 128 diabetic patents, 36 patients were with severe
degree of ketoacidosis a d 71 with some degree of ketoacidosis. In
a number of small studies, it was revealed that lower BMI or weight
loss have also been linked with increased risk for DKA 15 At
onset of TIDM, children from racial subgroups are at increased risk
for DKA™ Commonly, the disposing factors of ketoacidosis were
observed in 39 (54.9%) patients. This was due to insulin therapy
discontinuation and infection in 30.76(n=12) and 69.23 %( n=27)
respectively. In patients with history of admission with diabetic
ketoacidosis and previous diagnosis of diabetes mellitus, 70.58%
had preceding management termination. The above research
study is agreed with our findings regarding higher frequency of
infections as predisposing factors of ketoacidosis. Sheykhol Eslami
and his colleagues indicated that out of all patients 40% were
having infections and mostly of them were with urinary tract
infection. All efforts for the reduction of death rates from DKA
should focus on the specific causes of deaths. Reasons of
mortality from DKA were examined in many studies.!”® Most
common causes were sepsis and cerebral edema. From Greece, a
study reported 12.9% death rate from DKA. An analysis
recognized that there are different predictors of deaths from DKA
such as high dose of insulin, persistence of hyperglycemia, co-
morbidities, development of coma or fever during treatment and
severe academia at presentation (arterial blood pH < 7.0). We
agreed with the incidence of infection but UTI was higher than our
study. The findings of our study are helpful for development of
patients, understanding of the disease, interventions based on
population and professional for reducing the likelihood of
ketoacidosis diabetic children.

CONCLUSION

Amongst children in this study, frequency of infection was higher
followed by non-compliance as contributing factors of DKA .
However, respiratory tract infection was the commonest among
infections in our population.
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