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A Prospective Study of Risk Factors, Clinical Profile and Outcome in
Patients of Diabetic Ketoacidosis (DKA) in Type II Diabetes Patients
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ABSTRACT
Introduction: Diabetic ketoacidosis (DKA), a well-known
and major acute metabolic complication, classically occurs
in young patients with type 1 diabetesmellitus (T1DM).
However, it may also occur in patients with type 2 Diabetes
Mellitus (T2DM). Hence, this study was planned to assess and
find out the association between clinical profile, laboratory
profile and clinical outcome of DKA patients in T2DM. Study
aimed to assess the clinical profile and outcome of DKA in
patients of T2DM.
Material and Methods: Hundred T2DM patients, admitted
with DKA were studied at Department of Medicine, Gandhi
Medical College and Hamidia Hospital, Bhopal. Data on
demography (age, sex, diabetes duration), co-morbidities,
precipitating factors, presenting complaints, body mass index
(BMI), hemoglobin (Hb), random blood sugar (RBS), glycated
hemoglobin (HbA1c) and arterial pH were recorded for each
patients. Nature of treatment and outcome was also recorded.
Results: Most of the our patients with DKA had age between
51-55 years (21%), were male (72%) and were obese (46%).
Most of them were on oral hypoglycemic drugs (70%).
Mean duration of diabetes, BMI, Hb, RBS, HbA1c and pH
was 7.28±3.81 years, 29.00±3.58 kg/m2, 9.8±1.42 gm%,
351.72±22.32 mg/dl, 9.3±1.23%, 7.14±0.10 respectively. Out
of 100 patients, 86% were discharged, 7% succumbed to death
while 7% left the study. Most common co-morbidity, clinical
symptoms and precipitating factor in DKA patients were
hypertension (60%), obesity (47%), nausea vomiting (86%),
abdominal pain (58%), poor compliance (53%) and infection
mainly pneumonia (24%). Patients who died, majority of them
were having diabetes duration >10 years (23.1%) (p=0.012),
poor compliance (10.2%) (0.028), had CVD (40%) (p=0.004)
and ACS (40%) (p=0.004).
Conclusion: DKA is a fatal acute metabolic complication
even in T2DM with heterogeneous clinical presentation. Early
diagnosis and treatment can avoid morbidity and mortality.
Keywords: Diabetic Ketoacidosis, Infection, Abdominal
Pain, Type 2 Diabetes Mellitus

INTRODUCTION
Diabetic ketoacidosis (DKA) is serious acute metabolic
complication in diabetes patients. It is characterized by
absolute or relative insulin deficiency with an overall mortality
rate of up to 5% in experienced healthcare centers.1,2 Insulin
deficiency, increased insulin counter-regulatory hormones
and peripheral insulin resistance can lead to hyperglycemia,
dehydration, ketosis, and electrolyte imbalance which is the
underling pathophysiology of DKA.3
For a long time, it has been considered the hallmark of type
1 diabetes; however, it's presence has been increasingly

recognised in patients with type 2 diabetes when severe
insulin resistance occurs with co-existing illnesses like
septicaemia, acute myocardial infarction or disseminated
tuberculosis.4 Several studies have reportedthat patients with
T2DM accounted for 12–56% of the DKA cases. Author
also reported that these patients had longer hospital stays,
and higher mortality which may be due to advanced age
and comorbidities compared to patients with type 1 diabetes
mellitus (T1DM).2,5
The incidence of DKA in T2DM also depends upon age,
sex, race/ethnicity, diabetes duration, different geographic
locations etc. DKA can be the initial presentation of diabetes
mellitus or precipitated in known patients with diabetes
mellitus by many factors, most commonly infection.6 Other
precipitating factors include acute myocardial infarction, any
cerebrovascular accident or any postoperative stress.7 The
present study was performed to assess the clinical profile and
outcome of DKA in patients of T2DM.

MATERIAL AND METHODS
A prospective observational study was done including
100 T2DM patients with DKA admitted at Department of
Medicine, Gandhi Medical College and Hamidia Hospital,
Bhopal
All patients of T2DM with DKA who had onset of diabetes
mellitus after 25 years of age were included in the study.
Patients of Type 1 Diabetes Mellitus with DKA, patients with
hyperosmolar state and hyperglycemia without ketoacidosis,
pregnancy, alcohol abuse and chronic kidney disease with
serum creatinine>3 mg/dl were excluded from the present
study.
Information was collected through preapproved proforma for
each patient and informed consent was obtained from each
patients. The study protocol was approved by Institutional
Ethics Committee of Gandhi Medical College,Bhopal.
Data on patient’s demography, co-morbidities, characteristics
of the diabetes, presenting complaints at admission including
systemic, respiratory, gastrointestinal and neurological
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symptoms, bedside blood and urine dipstick quantification
of glycemia, glycosuria, and ketonuria, precipitating
Parameters
Co-morbidities

Percentage
Hypertension
60
CKD
2
CVA
7
Obesity
47
CVD
6
Clinical Symptoms
Nausea vomiting
86
Abdominal Pain
58
Weakness
20
Polyurea, polydypsea
42
Fever
35
Altered Sensorium
18
Shortness of breath
28
Precipitating factor
Pneumonia
24
UTI
22
Pleural Effusion
6
Diabetic foot
3
Unidentified
4
Poor compliance
53
Stroke
7
ASC/MI
6
Data is expressed as percentage, CKD; chronic kidney disease,
CVA; cerebro vascular accidents, CVD; cardiovascular disease,
UTI; urinary tract infection
Table-1: Showing co-morbidities and clinical symptoms in
DKA patients with T2DM

factors, vital signs, BMI, biochemical profile and events
and treatments during the first 24 hour after admission were
recorded.
Data concerning clearance of ketonuria was evaluated at
6-hour intervals with use of reagent strips (graded with
0-5 plus signs). Follow up of all the patients was done till
discharge or death.
The diagnosis of DKA was made in the emergency department
by the presence of 4 laboratory findings; a plasma glucose
level of 250 mg/dl or higher, a serum bicarbonate level of
15mEq/L or lower, an arterial blood pH of 7.35 or lower and
presence of urinary ketones with Dipstick.8
Intravenous Insulin was administered according to the
standard institutional treatment algorithm.Additional
hydration and electrolyte replacement were left to the
discretion of the treating physicians, although American
Diabetes Association (ADA) practice guidelines were
followed. The insulin infusion was discontinued 2 hours
after the administration of subcutaneous insulin once
patients had resolution of their metabolic status, including
a ketone-free urine sample, and were able to tolerate oral
feedings.
All patients were investigated with complete hemogram,
urine analysis, blood urea levels, serum creatinine levels,
serum electrolytes, lipid profile (Total cholesterol,
Triglycerides and HDL), plasma glucose (mg/dl), HbA1c,
arterial pH and serum bicarbonate (mmmol/L). ECG was
done before administration of potassium.

Parameters

Outcome
Total
P value
Died
Survived
Duration of DM (DD) (years) ≤10
4 (5)
76 (95)
80
0.012
>10
3 (23.1)
10 (76.9)
13
HbA1c (%)
6.5-10
4 (4.9)
77 (95.1)
81
NS
>10
3 (25)
9 (75)
12
pH
Mild(7.25-7.30)
0 (0)
7 (100)
7
NS
Moderate(7.00-7.24)
3 (3.7)
79 (96.3)
82
Severe(<7.00)
4 (100)
0 (0)
4
Compliance
Poor
5 (10.2)
44 (89.8)
49
0.028
Proper
2 (4.5)
42 (95.5)
44
HTN
Yes
2 (4.7)
41 (95.3)
43
NS
No
5 (10)
45 (90)
50
Obesity
Yes
2 (4.7)
41 (95.3)
43
NS
No
5 (10)
45(90)
50
Stroke
Yes
1 (14.3)
6 (85.7)
7
NS
No
6 (7)
80 (93.)
86
CVD
Yes
2 (40)
3 (60)
5
0.004
No
5 (5.7)
83 (94.3)
88
CKD
Yes
2 (100)
0 (0)
2
NA
No
5 (5.5)
86 (94.5)
91
Infection
Yes
5 (9.4)
48 (90.6)
53
NS
No
2 (5)
3 (95)
40
ACS
Yes
2 (40)
3 (60)
5
0.004
No
5 (5.7)
83 (94.3)
88
Data is expressed as number of patients (percentage), DD; diabetes duration, HbA1c; glycated hemoglobin, HTN; hypertension,
CVD; cardiovascular disease, CKD; chronic kidney disease, ACS; Acute Coronary Syndrome, NA; not available, NS; not significant,
p Value of <0.05 is considered as significant.
Table-2: Association of different parameters with clinical outcome in study cohort
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STATISTICAL ANALYSIS
Data was entered in M.S. excel 2010. Data was presented in
the form of frequency and percentage and wherever required
appropriate statistical test of significance was applied. Data
was analyzed using IBM SPSS ver. 20 software.

RESULTS
Most common age group of patients presented with DKA
was in the range of 51-55 years (21%) (mean age being
56.10±10.40 years), were male (72%) and were obese (BMI
>30) (46%).Most of the patients were on OHAs (70%) and
only 10% were taking insulin.
Most of the patients had diabetes for 6-10 years (56%),
hemoglobin between 8-10 gm % (47%), RBS between 351400 mg/dl (43%), HbA1c between 8.6- 10% and pH between
7.00-7.24 (89%).
Mean duration of diabetes, BMI, Hb, RBS, HbA1c and pH
was 7.28±3.81 years, 29.00±3.58 kg/m2, 9.8±1.42 gm%,
351.72±22.32 mg/dl, 9.3±1.23%, 7.14±0.10 respectively.
Blood and urine culture was positive in 17% and 26%
DKA patients respectively. Out of 100 patients, 86% were
discharged, 7% succumbed to death while 7% left the
study.

DISCUSSION
In developing country like India poor socio-economic status
in patients with T2DM incline to have poor compliance and
poor glycemic control so any precipitating factor tends to
land them in a state of DKA.9,10
A study including 138 consecutive admissions for DKA
observed that 21.7% patients were having T2DM.11 Another
study from Taiwan also reported that the patients attacked
with DKA were predominant type 2 DM (98 vs. 39 patients).12
Mishra et al has reviewed the pathophysiology of DKA prone
T2DM in his recent article and shown that DKA is not just
the feature restricted to T1DM but can also be a complication
of T2DM usually with a precipitating factor.13,14 Wang et al in
their study also supported similar findings of DKA in T2DM
patients.3
Mean age of patients in present study was 56.10±10.40 years.
In present study, T2DM was most commonly first appeared
in adult cohort.15 The statement is supported by many other
studies. Adhikari et al9 reported mean age of 44.78 years.
Faich et al and Kreisberg et al mean age of DKA patients
with T2DM to be 40-50 years.16,17 In further agreement to
present study Beigelman et al reported 47 years as the mean
age of presentation for DKA.18
Among clinical symptoms nausea and vomiting were most
common (86%) followed by abdominal pain in 58% DKA
patients which is in agreement to the study done by Seth et
al7 who reported that nausea and vomiting was reported in
63.33% and abdominal pain in43.33% DKA patients. Altered
sensorium was seen in 30% of patients, 26.66% patients were
complaining of polyuria and polydipsia, 16.66% of patients
had kussmaul breathing and 13.33% had hypotension as
reported by Seth et al.7 Similarly in present study altered
sensorium, complaining of polyuria and polydipsia and
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shortness of breath was reported in 28%, 42% and 28%
DKA patients respectively. A similar incidence of symptoms
has been reported in previous studies done by Munro et al,
Umpierrez et al, and Adhikari et al.9,19,20 A similar study
from Bangladesh on 200 DKA T2DM patients also reported
nausea and vomiting (63%), polyuria (43%), polydypsia
(42.5%), fever (29%) and abdominal pain (28%) as the most
common presenting symptoms.21
Present study has revealed that DKA patients were having
more than one precipitating factor like 53% who had poor
compliance also had infection like pneumonia (24%) and UT
I(22%). DKA patients also presented with stroke (7%) and
MI (6%) as the precipitating factors. Hence, it can be said
that presence of non-compliance to treatment is an important
precipitating factor which indicates that prevalence of DKA
can be reduced by proper education of patients about their
illness and harm of non-compliance. Welch et al22 studied
T2DM patients presenting with DKA and reported that
multiple precipitating factors are required in diabetic patients
to develop DKA, which is in agreement to the present study
findings.
Pneumonia was the most common (24%) infection in our
study precipitating DKA, which is lower than the reports of
a similar study by Seth et al.7 Urinary Tract Infection was the
precipitating infection in 22% of cases, pleural effusion in
6% patients and diabetic foot was reported in 3% patients.
Similar to present study Adhikari et al9 also reported diabetic
foot as the infection precipitating DKA in 30.23% of patients.
Other factors such as hyperglycemia, leukocyte dysfunction,
macrovascular disease and acidosis predispose the diabetic
with ketoacidosis to common and rare infections. This is
agreement with the other’s which showed that infection
of any site is an important precipitating factor in causing
DKA.23-25 Rahim et al reported infection in 45.5% patients
which is higher than what is revealed by present study. Author
also showed that infection was the commonest precipitating
cause of DKA.21
A mortality rate in present study was 7% which is almost
similar to the reports of other studies. Westphal found
mortality of 5.1%25, while Beigelman and Faich et al.,
found mortality rate of 9%.16,18 Adhikari et al., found
mortality of 16.3% and Matoo et al., reported mortality of
23.7%.9,24 Chaisson et al.,26 revealed the estimated mortality
rates in DKA patients as 4-10%. This indicates that DKA
in T2DM patients should be considered as more severe
disease compared to DKA in T1DM patients. Barski et al
did a comparative study in diabetic patients presented with
DKA and reported that T2DM patients who were presented
with DKA had significantly severe presentation and worse
outcome than those who have Type 1 DM.27 Many Indian
studies still report mortality figures in the range of 20-30%.
The possible reason for such a high mortality rates in Indian
patients may be due to delayed presentation and poor socioeconomic conditions which influence the selection of better
antibiotics for the treatment. Present study has showed
that the clinical profile of T2DM patients presented with
DKA is similar to the reports from West and other Indian
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studies.

CONCLUSION
There is need of taking active measure to rule out DKA in
T2DM and comatose patients in order to prevent further
complication and mortality. Mortality mainly depends
on the general condition of the patients, as well as the coexistent medical illness and time of onset of therapy. Hence,
education is the key in T2DM patients regarding the warning
symptoms of DKA such as weakness, abdominal pain,
vomiting and drowsiness which can be the reason for early
diagnosis and treatment.
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