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ABSTRACT

OBIJECTIVE: To determine the frequency of common risk factors leading to recurrent diabetic
ketoacidosis among children.

MATERIAL AND METHODS: This descriptive cross sectional study was conducted at the department
of pediatric medicine Hayatabad Medical Complex, Peshawar from March 2017 to September 2018.
In this study a total of 290 patients were observed. All with recurrent DKA were assessed for the risk
factors. The patient’s risk factors including RTI, diarrhea, UTI and typhoid in the last one week and
information obtained about the timing, dose and frequency of insulin therapy were assessed on the
basis of history, clinical examinations and investigations. Sample of blood and urine sent to hospital
laboratory for various risk factor identifications including typhidotlgM and 1gG status, urine R/E and
culture for confirmation of current infection. All the laboratory investigations were done from
hospital laboratory under the supervision of an expert pathologist.

RESULTS: The study showed that mean age was 9 years with standard deviation £ 4.761. Sixty five
percent patients were male while 35% patients were female. UTI was the most common found risk
factor constituting 48% of cases followed by typhoid detected in 38% children. Acute diarrhea was
found in 35% children while RTI was found in 33% children and inadequate insulin was found in 24%

children.
CONCLUSION: Infections are one of the leading causes for the exacerbation of recurrent diabetic

ketoacidosis among children with urinary tract infection as the most common one
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ketoacidosis: DKA, Urinary tract infections: UTI, Respiratory tract infections RTI.

INTRODUCTION

Diabetes Mellitus (DM) is one of the major
health issue and leading cause of deaths
amongst the non-communicable diseases®.
Diabetes is prevalent in both urban and rural
areas of Pakistan and is affecting both
genders. Due to rapid increase in current
status of the diabetes Pakistan may become
one the four leading countries with maximum
diabetic populations by 20255,
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Type 1 diabetes mellitus (TID) is caused by
immune mediated destruction of beta-cells®.
By the time of diagnosis of TIDM almost 60-
80% of beta cell function is lost’.

Diabetic Ketoacidosis (DKA) is a metabolic de-
compensation state which is characterized by
high blood glucose level with hepatic ketones
production and acidosis8. Although diabetic
ketoacidosis is one of the most occurring
complications of Insulin Dependent diabetes
mellitus still the mortality is less than 5% in
these patients®. DKA in itself can have several
complications hypoglycemia (due to
overtreatment), hypokalemia, cerebral edema,
fluid overload, thrombotic events, and acute
respiratory distress syndromel®, Cerebral
edema is though rare yet very serious
condition associated with DKA and is having
poor outcome!® 2. The incidence of DKA is
very high in children and adolescent period of
life®.Inadequate insulin therapy, infection and
drugs like corticosteroids are the most
common DKA precipitating factors of recurrent
DKA14, 15, 16.
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Internationally studies have been conducted
about the risk factors precipitating DKA but
such studies lacking in our setup especially
pediatric population of Khyber PakhtunKhwa.
Therefore we conducted this study to
determine various risk factors precipitating
diabetic ketoacidosis in children with type 1
diabetes mellitus.

MATERIAL AND METHODS

This descriptive cross sectional study was
conducted at Pediatric and Endocrinology
departments Hayatabad Medical Complex,
Peshawar from March 2017 to September
2018. A total of 290 cases fulfilling the
inclusion criteria were included in the study.
Inclusion criteria included all patients having
recurrent DKA, both gender and age < 18
years. Patients who had developed or having
chronic kidney disease or chronic liver
disorders were excluded from the study.
Patients included in the study were assessed
for precipitating factors like enteric fever,
diarrhea, respiratory and urinary tract
infections in the last one week. At the same
time dose, timing and frequency of insulin
therapy also confirmed. For confirmation of the
diagnosis x ray chest, blood, urine and stool
specimens were also collected as needed. All
the relevant investigations for the confirmation
of the diagnosis were done from hospital
laboratory.

DATA COLLECTION PROCEDURE

The sample technique adopted was
consecutive non probability. The study was
conducted after approval from Institutional
Ethical Research Board (IERB) of Medical
Teaching Institute  Hayatabad  Medical
Complex, Peshawar (No: 1136). In all cases
informed written consent was obtained from
the guardians of the patients. The diagnosis of
recurrent DKA was made as per criteria
mentioned. History was taken from the

patient’'s attendants who were fitting into
criteria as per operational definitions, Patients
were examined and investigated for the risk
factors by expert. The laboratory investigations
were also done from hospital laboratory by an
expert fellow. The informations related to all
patients were recorded on already designed
proforma. All the patients were treated with
standard protocol.

DATA ANALYSIS

All the data collected was finally entered into
and analyzed by statistical package for social
sciences (SPSS) version 17. For numerical
values like age and duration of type 1 diabetes
mellitus Mean and standard deviations were
calculated. For categorical values like gender
and risk factors frequency was calculated. For
effect of modifiers common factors were
stratified. All the results were ultimately
presented in tabulated form.

RESULTS

A total of 290 patients were included in this
study. The majority of the patients were in age
range of 2-10 year, followed by i.e. 180 (62 %)
and 110 (38%) 10 to 18 years. Female
patients exceeded male patients in the study
making 157 (65%) and 133 (35%)
respectively. Duration of diabetes was less
than five years in 81 (28%) and more than five
years in 209(72%) of cases. Mean duration
was 5Syears with standard deviation + 2.81.

Frequency of risk factors in patients with
recurrent episode of DKA was 33%, 48%,
38%, 35% and 24% for RTI, UTI, Typhoid
Fever, acute diarrhea and inadequate insulin
respectively as shown in table 1.

Frequency of risk factors in patients with
recurrent episode of DKA, stratification with
age and gender has been shown in table 2
and 3 respectively.

Table no 1: Common risk factors in recurrent diabetic ketoacidosis (n=290)

RISK FACTORS FREQUENCY PERCENTAGE
RTI 96 33%
UTI 139 48%
Typhoid Fever 110 38%
Acute Diarrhea 102 35%
Inadequate Insulin 70 24%
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Table no 2: Stratification of common risk factors with respect to age distribution (n=290)

RISK FACTORS 1-10 years 11-18 years Total P Values
Yes |59 37 96

RTI 0.8801
No 121 73 194

Total 180 110 290
Yes |86 53 139

UTI 0.9467
No 94 57 151

Total 180 110 290
Yes |68 42 110

Typhoid Fever 0.9541
No 112 68 180

Total 180 110 290
Yes |63 39 102

Acute Diarrhea 0.9373
No 117 71 188

Total 180 110 290
Yes |43 27 70

Inadequate Insulin 0.5645
No 137 83 220

Total 180 110 290

Table no 3: Stratification of common risk factors with respect to gender distribution (n=290)

RISK FACTORS Male Female Total P Values
Yes 44 52 96

RTI 0.9944
No 89 105 194

Total 133 157 290
Yes 64 75 139

UTI 0.9526
No 69 82 151

Total 133 157 290
Yes 51 59 110

Typhoid 0.8934
No 82 98 180

Total 133 157 290
Yes 47 55 102

acute diarrhea 0.9565
No 86 102 188

Total 133 157 290
Yes 32 38 70

Inadequate Insulin 0.9772
No 101 119 220

Total 133 157 290
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DISCUSSION

Diabetes Mellitus cases are increasing globally
enormously day by day. The prevalence of the
condition is quite high in Pakistan and is
affecting all ages, both gender and both urban
and rural populations. Type 1 Diabetes
Mellitus (T1DM) is mainly present in pediatric
age group?’.

In our study mean age was 9 + 4.761 years.
The majority of our patients were males which
coincide with other local and international
studies. UTI was the leading risk factor for
recurrent DKA. Other risk factors were typhoid
fever, acute diarrhea, acute respiratory tract
infections respectively. Almost similar results
were documented by Fritsch M et al where UTI
was found in 45%, Typhoid fever in 34% of
cases, acute diarrhea and respiratory tract
infections in 34% and 30% respectively®.

Alourfi Z et al et al results were also not
different from our result who documented
infection as the most common cause of
recurrent DKA (48%), followed by inadequate
insulin therapy (24%), unknown cause (21%)
and other medical conditions  (8%)
respectvely?s. UTls, skin infections,
pneumonia, bronchitis and sepsis accounted
for 61 cases (56%) in a study!®. The study
found that infections were the cause of
recurrent DKA in 35% of all new diagnosed
cases of diabetes. In 48% of cases with
recurrent diabetic ketoacidosis coexisting
infection was reported in patients with known
diabetes. The study also found that in 14% of
cases, infection and poor compliance were
recorded as the causes; and in 36% of cases,
poor compliance with insulin therapy was the
sole cause®®.

Poor compliance with insulin therapy was also
one of the precipitating factors. Studies have
documented higher frequency of recurrent
DKA association with high HbAlc level as
compared to controlled levels!®. Studies have
also related increased episodes of recurrent
DKA where patients had stopped insulin or
had developed lipodystrophy at injection
sites?.

CONCLUSION

Infections are one of the leading causes for
the exacerbation of recurrent diabetic
ketoacidosis among children with urinary tract
infection as the most common one.

RECOMMENDATION

Diabetic ketoacidosis is one of the important
metabolic and endocrine causes having a high
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impact on quality of life of the patient and
attendants. The study conducted within limited
resources at our regional setup. We
recommend further studies on this important
topic at much larger scale for the health of the
patients with type 1 diabetes mellitus with best
glucose control and without short and long
term complications of this serious and
manageable health problem.
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