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Abstract
Objectives: To identify the factors contributing to hospi-
tal-acquired DKA and its adverse outcomes in two Austra-
lian hospitals.

Materials and methods: We conducted a retrospective 
study looking at patients over 18 yrs who developed hospi-
tal-acquired Diabetic Ketoacidosis (HADKA) in two major 
hospitals in Hunter New England Health, NSW Australia 
between 1st July 2014 and 30th June 2018. The data were 
obtained from patient electronic medical records.

The HADKA criteria were pH ≤ 7.3, bicarbonate ≤ 18 
mmol/L, and positive ketones (urine or plasma). A subset of 
patients was defined as ‘inferred HADKA’ when there was 
no documented ketone level, and no other cause of acido-
sis was identified. We excluded patients who had DKA on 
admission, and when the acidosis was primarily a result of 
a different medical condition.

Results: There were 12 patients who developed HADKA. 
The patients were predominantly non-aboriginal (91.66%) 
and elderly. Most had T2DM (75%, n = 9), and the mean 
HbA1c was 8.4%. Majority of the patients developed DKA 
while admitted under a medical team. The average nadir 
pH was 7.19, bicarbonate was 12.92 mmol/L and highest 
glucose was 17.5 mmol/L. An 83.3% of this population (n 
= 10) needed ICU management. Time for DKA resolution 
was 3.33 days. Two (16.6%) died following the diagnosis 
of HADKA.

The most common reason for HADKA was related to insu-
lin administration, which included withholding insulin (n = 1 
8.3%), insulin dose reduction (n = 3, 25%) and interruption 
to insulin infusion (n = 1, 8.3%). The remaining cases were 
caused by infection (n = 4, 33.3%), SGLT2 inhibitor use (n 
= 3, 25%), steroid-induced hyperglycaemia (n = 1, 8.3%) 
and acute stress from cardiac disease/cardiogenic shock 
(n = 2, 16.6%).

Conclusion: Hospital-acquired DKA is a preventable no-
socomial complication with high morbidity and mortality. 
Simple interventions targeting appropriate insulin dosing 
and early recognition of hyperglycaemia could potentially 
prevent many cases of HADKA.
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Introduction
Australia has a high prevalence of patients with 

diabetes who get hospitalised, estimated at over 10% 
every year. According to the Australian Institute of He-
alth and Welfare (AIHW) data, there were over 1 mil-
lion hospitalisations associated with diabetes between 
2016 and 2017. Most of them recorded diabetes as an 
additional diagnosis and in 4% of patients, diabetes was 
the principal reason for admission [1].

One of the most feared complications of poorly con-
trolled diabetes is diabetic ketoacidosis (DKA). There 
were 7,132 hospitalisations diagnosed with DKA [2] in 
Australia between 2014 and 2015 [2]. Patients with dia-
betes are at increased risk of serious adverse events, 
including severe hyperglycaemia during their hospital 
stay. This includes HADKA, which results from subop-
timal management of glycaemia. Many hospitals are 
using state and local protocols to optimise inpatient 
glycaemic control. Poor glycaemia in hospitalised pa-
tients is associated with increased morbidity and mor-
tality. Despite this notion, hyperglycaemia among ho-
spitalised patients remains prevalent. Observational 
studies have reported a prevalence of hyperglycaemia 
ranging from 38% to 40% in hospitals and a range of 
70% to 80% in diabetic patients with critical illnesses 
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During the study period, 476,522 patients were ad-
mitted, out of which 47,622 had diabetes (9.99%). The 
majority of the patients had T2DM (n = 4,3854, 92.1%).

Hunter New England Health Medical Records De-
partment records all hospital-acquired medical condi-
tions with a condition onset flag. Every patient dischar-
ge is evaluated and coded for each active medical issue. 
The data was cross-examined with the admission notes 
and discharge letters to confirm if the event did indeed 
occur. The DKA criteria were pH ≤ 7.3, bicarbonate ≤ 18 
mmol/L and ketone detection (plasma or urinary keto-
nes).

Inclusion criteria for HADKA:
1) pH ≤ 7.3

2) Bicarbonate ≤ 18 mmol/L

3) Presence of ketones (plasma ketones or urinary 
ketones)

Exclusion criteria (any of the following):
1) Presence of DKA on presentation to hospital

2) Acute medical condition to explain acidosis other 
than DKA (e.g., Acute Kidney Injury)

3) Age < 18

The factors surrounding the development of HA-
DKA and its complications were obtained by directly 
reviewing hospital records, patient notes and bioche-
mistry databases. All possible reasons for HADKA were 
identified and categorised into groups. We adhered to 
the RCA guidelines from the National Patient Safety 
Foundation [7]. Once cases were confirmed, we asses-
sed the primary cause (causes) which led to DKA, time 

and surgery [3,4].

Hospital-acquired DKA (HADKA) is defined as dia-
betic ketoacidosis, which occurs during a hospital stay 
while being admitted and treated for different medical 
conditions other than DKA [5]. The pathophysiology is 
related to relative or absolute insulin deficiency and an 
increase in counter-regulatory hormones. According to 
the national inpatient audit carried out in England and 
Wales in 2017, all hospital-acquired DKA should be re-
corded as a serious incident and undertake root cause 
analysis [6].

The objectives of this study were to identify the num-
ber of HADKA cases in 2 major hospitals in the Hunter 
New England Health District and conduct a retrospecti-
ve analysis to identify common contributing factors. 
We also looked at patient factors, biochemical markers, 
length of hospital stay and ICU admission rates for the 
patients with HADKA.

Methods
The study looked at patients admitted between 1st 

July 2014 and 30th June 2018 in two major hospitals in 
the Hunter New England Health District, NSW.

Hospital A is the principal referral centre and a ter-
tiary hospital for  Newcastle and northern  New South 
Wales, Australia. It has several medical and surgical 
sub-speciality teams, including a dedicated endocrine 
and specialist diabetes service with an inpatient diabe-
tes educator service. Hospital B is the primary cancer 
care centre for the Hunter New England Local Health 
District. It also provides general medicine and general 
surgical services. It does not have a dedicated diabetes 
team or diabetes educator service for inpatients.
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Chart 1: Total Diabetes Admissions.
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Chart 2: Patient selection.

formed with the use of DATAtab (Chart 1).

The study was approved by the Hunter New England 
Human Research Ethics Committee.

Results
During the study period, a total of 940 patients were 

flagged with DKA, out of which 40 had a condition onset 
flagged for HADKA. Out of these 40 patients, 31 were 
from Hospital B and only nine from Hospital A (Chart 2).

Out of the 31 patients from Hospital B, only 5 met 
all the criteria for HADKA (true HADKA). Three did not 
have a documented ketone (Inferred HADKA); however, 
we included them as having had HADKA since there was 
no identifiable alternative medical condition causing 
acidosis and they were treated for HADKA. Out of the 
9 patients from Hospital A, four had true HADKA. The 
rest (n = 23 from Hospital B and n = 5 from Hospital A) 
were wrongly classified as having DKA or had a different 
acute medical condition other than DKA which was the 
leading cause of the acidosis.

The overall average age of the group was 64 years 
(63 years and 66.25 years for Hospital B and Hospital 
A respectively). The majority of the patients were male 
(n = 8) and only four were female. Only one of the pa-
tients was aboriginal. All the patients had a diagnosis of 

to HADKA since the admission (first documented occur-
rence of acidosis - pH ≤ 7.3), time taken for resolution, 
and how healthcare staff investigated and eliminated 
the causes. We also looked at markers of severity (pH, 
bicarbonate, glucose), need for intensive care admis-
sion and death.

We excluded patients whose primary admission dia-
gnosis was DKA. This included any patient diagnosed 
in the emergency department or at the time of first 
post-admission review. We also excluded patients who 
had comorbidities which significantly contributed to 
acidosis (e.g., acute kidney injury). We did not exclude 
patients based on glycaemic range to capture euglycae-
mic HADKA. We included patients who didn’t have do-
cumented ketones but satisfied all other DKA inclusion 
criteria, were treated for DKA and did not have another 
medical condition responsible for the acidosis. This 
group of patients was labelled “inferred HADKA”.

Statistical Analysis
Baseline characteristics are presented as means and 

as absolute and relative percentages. Comparison of 
biochemical targets, time for recovery and the duration 
of hospital stay were performed using chi-square test 
and unpaired T-test. A P value less than 0.05 was consi-
dered statistically significant. All the analyses were per-
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chronic medical conditions apart from diabetes (Table 
3).

Using common cause analysis, the most prevalent 
reason for DKA was related to an erroneous insulin ad-
ministration (n = 5, 41.66%). This included withholding 
insulin (n = 1, 8.33%), insulin dose reduction (n = 3, 25%) 
and interruption to insulin infusion due to kinking of the 
access line (n = 1, 8.33%). Another 4 cases were related 
to infection (n = 4, 33.33%), 3 related to SGLT2 inhibitors 
(n = 3, 25%), 1 related to steroid-induced hyperglycae-
mia (n = 1, 8.33%) and 2 cases related to acute stress 
associated with cardiac disease (n = 2, 16.66%). Two of 
the patients had more than one contributing factor for 
developing HADKA (Table 4).

All patients developed HADKA after 24 hours fol-
lowing their admission. The average time taken for the 
development of HADKA from the time of admission was 
3.75 days for Hospital A, and 3.85 days Hospital B.

At the time which the patients had HADKA, the na-
dir average pH was 7.19 (need range) and the lowest 
average bicarbonate was 12.92 mmol/L. The maximum 
average glucose reading was 17.52 mmol/L (give range). 
In the patients who developed HADKA related to SGLT2 
inhibitor therapy, the average highest recorded blood 

diabetes at the time of admission. 9 had T2DM, 2 had 
T1DM, and 1 had T3cDM (pancreatitis related diabetes). 
The average HbA1c (within six months of admission) 
was 8.42%. The majority of the patients were admitted 
under a medical speciality (n = 5), four under a surgical 
speciality and three under other specialities (Oncology, 
Haematology) (Table 1).

Out of the 12 patients, 7 were admitted with an acu-
te medical condition (either infection, acute coronary 
syndrome, opioid withdrawal, Mallory-Weiss syndrome 
or pulmonary embolism) and 3 were admitted with an 
acute surgical disease (acute pancreatitis, abdominal 
pain, mucositis). Only 2 were elective admissions (co-
ronary artery bypass surgery) while the others were un-
planned emergency admissions (Table 2).

We identified associated chronic medical conditions 
according to the Australian Institute of Health and Wel-
fare which were asthma, back pain, cancer, cardiova-
scular disease, chronic obstructive pulmonary disease, 
mental health conditions, osteoporosis and chronic ki-
dney disease. All of the patients had at least one more 
chronic medical condition other than diabetes. Five of 
the patients had two additional chronic medical con-
ditions, and another five patients had three additional 

Table 1: Patient demographics.

Demographics Hospital A Hospital B All patients P value
Age 66.25 (58-74) 63(33-88) 64.08 0.72
Ethnicity Aboriginal 1 0 1

0.16Non-Aboriginal 3 8 11

Sex Male 2 6 8

0.43Female 2 2 4

Diabetes T1DM 1 1 2

0.45T2DM 3 6 9
Other 1 1

MeanHbA1c 7.42% ± 2.26 9.22% ± 2.13 8.42% ± 2.37 0.31
Admission Team Medical 1 4 5

0.81Surgical 3 1 4
Other 0 3 3

Table 2: Type of hospital admission.

Hospital A Hospital B All patients P value
Acute medical admission 2 5 7

0.711Acute surgical admission 3 3
Elective procedure 2 2

Table 3: Associated chronic medical conditions.

Number of chronic medical conditions (excluding diabetes) Hospital A Hospital B All patients
0
1 1 1 2
2 3 2 5
3 5 5
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to other major studies (10%) [8]. According to the Natio-
nal Diabetes Inpatient Audit England and Wales 2017, 
DKA during the hospital stay was around 4% [6]. In our 
study, the overall HADKA rate was low (0.02%), which 
might be due to underdiagnosis and poor electronic 
data recording rather than a true reflection of the pre-
valence of HADKA. However, Hospital B had many more 
occurrences than Hospital A which has a dedicated dia-
betes unit. In Hospital A, the HADKA occurrence was 
0.01% compared to 0.05% in Hospital B (p-value .007).

Insulin errors resulted in most cases of HADKA. In-
sulin is vital for patients with T1DM and some T2DM 
patients, but administration errors can lead to severe 
complications. An Australian survey including 11 ho-
spitals and 2,308 adult inpatients in metropolitan Mel-
bourne reported 25% (range: 15.7-35.1%) of diabetes 
prevalence, and almost half of them were treated with 
insulin alone or in combination with oral hypoglycaemic 
agents [9]. There is clear evidence to suggest that in-
sulin errors are the most common medication error in 
hospitals. As per the National Patient Safety Agency in 
the United Kingdom, a total of 16,600 incidents invol-
ving insulin were identified in England and Wales from 
November 2003 to November 2009, amongst which 18 
incidents had fatal and devastating outcomes and 1,042 
incurred moderate harm [10]. The National Diabetes In-
patient Audit in 2017 revealed that 22.7% of inpatient 
medication charts had at least one insulin medication 

glucose reading was 10.8 mmol/L. 10 out of 12 patien-
ts needed ICU admission during their management of 
HADKA. 2 patients died after developing HADKA. The 
average time for HADKA resolution was 3.33 days. The 
average duration of hospital admission was 15.6 days 
(Table 5).

Out of the total of 12 patients, 11 were treated with 
insulin infusion and 1 was treated with just subcutane-
ous insulin. All the patients from Hospital A were re-
viewed by the diabetes educator and the hospital dia-
betes team. In Hospital B, however, none of the patients 
were reviewed by a diabetes educator or a team specia-
lised in diabetes care (Table 6).

Discussion
Hospital-acquired DKA is a dangerous complication 

which may present itself in diabetic patients who are 
admitted to a hospital. Diabetes is a major comorbidity 
in patients who get admitted to a hospital. In our study, 
9.99% of total hospital admissions had diabetes, similar 

Table 4: Factors contributing to HADKA.

Cause Hospital A Hospital B All patients
Insulin administration Withholding insulin 0 1 1

Insulin dose reduction 0 2, (3) 2, (3)
Interruption to insulin infusion 1 0 1

Infection 3, (4) 3, (4)
Steroid use 1 1
SGLT2 inhibitor 2, (3) 0 2, (3)
Acute stress from disease (1) 1 1, (2)

(In brackets - when more than one causative factor is present).

Table 5: Biochemical and clinical outcomes of HADKA.

Hospital A Hospital B All patients P value
pH 7.24 ± 0.05 7.13 ± 0.06 7.19 ± 0.07 0.089
Glucose 16.12 ± 10.63 18.22 ± 3.84 17.52 ± 6.43 0.6
Bicarbonate 15.42 ± 2.43 11.67 ± 6.38 12.92 ± 5.56 0.29

Time to recovery 3.5 days ± 1.73 3.25 days ± 2.86 3.33 days ± 2.46 0.87
Time to DKA from 
admission 

3.75 days ± 2.88 3.85 days ± 2.50 3.83 days ± 2.50 0.94

Duration of admission 15.25 15.83 15.6 0.84

ICU admission 3 7 10 0.69
Mortality 0 2 2 0.31

Plus–minus values are means ± SD.

Table 6: Specialized diabetes care for patients with HADKA.

Hospital 
A

Hospital 
B

All 
patients

Diabetes educator 
review

4 0 4

Inpatient diabetes team 
review 

4 0 4

https://doi.org/10.23937/2377-3634/1410140


ISSN: 2377-3634DOI: 10.23937/2377-3634/1410140

• Page 6 of 9 •Ranasinghe and Acharya. Int J Diabetes Clin Res 2021, 8:140

plications such as HADKA (Figure 1).

One of the most remarkable findings was that most 
of the patients who developed HADKA were elderly pa-
tients with T2DM. It is mostly believed that DKA is a se-
rious complication of young T1DM patients rather than 
of patients with T2DM. DKA occurs when there is a re-
lative deficiency of insulin and imbalance between insu-
lin and counter-regulatory hormones. Older adults with 
T2DM can have low intrinsic insulin production from re-
duced beta-cell mass and are vulnerable in developing 
DKA during stressful situations such as hospital admis-
sions. In a study which looked at 138 patients admitted 
for moderate-to-severe DKA in a major university ho-
spital in the United States, 30 patients had type 2 dia-
betes and infections were present in 48.4% of the type 
2 diabetes admissions [14]. Lack of awareness among 
the medical staff that DKA can occur with T2DM may 
be responsible for these patients’ insulin errors and this 
will likely result in delayed diagnosis as a consequence 
of failure to order tests on ketone levels.

Out of the 8 HADKA cases from hospital B, 3 did 
not have recorded ketones even when the BGLs were 
over 20 mmol/L with acidosis. This is likely to result in 
underdiagnosis of HADKA, especially in milder forms. 
This could be related to traditional teaching that DKA is 
only seen in type 1 diabetes and not in type 2 diabetes. 
Studies show that DKA in the elderly is often associa-
ted with sepsis, atrial fibrillation, polypharmacy, acute 
kidney injury (AKI), and dementia [15]. As a result, DKA 
in elderly patients is often masked by various clinical 
conundrums, which may mask the disease pathology 
and lead to a delay in the diagnosis and management 
of DKA.

error [6]. The incidence was even higher in a study 
done at St Vincent’s Hospital in Sydney, Australia whi-
ch showed that 41.5% of insulin charts revealed one or 
more prescription or administration errors in 2013 [11].

The most common cause of insulin administration 
errors found in our study was inappropriate dose re-
duction. Glucose metabolism is maintained by an inte-
raction of glucoregulatory hormones - insulin and coun-
terregulatory hormones (glucagon, cortisol, growth 
hormone and catecholamines). Insulin controls hepatic 
glucose production by suppressing hepatic gluconeo-
genesis and glycogenolysis. In insulin-sensitive tissues 
such as muscle, insulin promotes protein anabolism, 
glucose uptake and glycogen synthesis while inhibiting 
glycogenolysis and protein breakdown. Insulin is a po-
tent inhibitor of lipolysis, free fatty acid oxidation and 
ketogenesis. Counterregulatory hormones (glucagon, 
cortisol, growth hormone and catecholamines) also 
play an essential role in regulating glucose production 
and utilisation. Glucagon is the most important glycoge-
nolytic hormone; therefore, it regulates hepatic gluco-
se production during normal state and in every state of 
hyperglycaemia. During stress, an excess concentration 
of counter regulatory hormones results in altered car-
bohydrate metabolism by inducing insulin resistance, 
increasing hepatic glucose production, downregulation 
of insulin release from beta-cells and reduction of pe-
ripheral glucose utilisation [12,13]. Patients are under 
constant stress during their hospital stay, which results 
in the release of an excess concentration of counterre-
gulatory hormones leading to hyperglycaemia. Pre-ad-
mission insulin doses are insufficient to maintain the 
plasma glucose in the target range, and dose escalation 
should happen promptly to avoid hyperglycemic com-

 

Figure 1: Pathophysiology of Hospital-acquired Diabetic ketoacidosis.
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tic ketoacidosis, patients cared for by endocrinologists 
had a shorter hospital stay and a lower readmission rate 
for DKA than the patients managed by generalists [21]. 
These studies also highlight that there is a substantial 
potential opportunity for cost savings from improved 
hospital outcomes, reduced mortality and shortened 
length of stay for patients with diabetes and hospital-re-
lated hyperglycaemia.

Given the variety of clinical situations in the inpatient 
setting, it is common for medical centres to establish an 
inpatient diabetes team dedicated to managing inpa-
tient hyperglycaemia through these transitions. There 
is ample evidence that these teams improve inpatient 
glucose ranges and with early consultation, they may 
reduce lengths of hospital stay [22]. Perhaps most si-
gnificantly, using hospitalisation as an opportunity to 
educate a patient about diabetes and to optimise their 
treatment may improve long-term outpatient glycaemic 
control as well.

According to the Australian Institute of Health and 
Welfare, between 2014 and 2015, the average length 
of hospital stay in a public hospital was 2.7 days [2]. The 
average length of stay for patients with diabetes was 
2.5 to 3 days longer than for those without, irrespecti-
ve of age, socioeconomic status, admission type or case 
complexity [8]. In our study, the average length of ho-
spital stay was 15.6 days which is much higher than the 
length of stay for the general admission patients. All of 
the patients had at least one other chronic medical con-
dition and more than 80% of the patients had two or 
more chronic medical statuses apart from diabetes, at 
the time of admission. This is unlikely with young T1DM 
patients who mostly do not have chronic medical con-
ditions. The average length of stay in the hospital for 
DKA among children and young people with type 1 dia-
betes was 2.9 days, with the length of stay similar for 
males and females (2.8 and 2.9 days, respectively) [2]. A 
retrospective study looking at trends in hospital admis-
sion for diabetic ketoacidosis (DKA) in adults with type 
1 diabetes mellitus (T1DM) and type 2 diabetes mellitus 
(T2DM) from 1998 to 2013 in England showed that adul-
ts with T1DM were more likely to be discharged earlier 
than adults with T2DM [23].

The majority of patients (83.3%) in our study needed 
ICU admission. It is estimated that about 2% to 20% of 
acute hospital admissions receive ICU care during their 
hospital stay [24]. A study looking at the New York State 
Inpatient Database between 2005 and 2007 identified 
that a median of 11.8% of all inpatient admissions nee-
ded ICU management during their hospitalisation [25]. 
The study also pointed out that 52.6% of patients with 
DKA required ICU care. The majority of the patients 
were young adults. Patients with HADKA may be likely 
to have higher ICU admission rates than patients admit-
ted with DKA due to older age of presentation, a greater 
number of comorbidities and delay in identifying and 

The NSW insulin chart guidelines recommend 
checking ketones if T1DM with BGLs is higher than 15 
mmol/L. It will be necessary to review similar studies in 
the future and revisit guidelines to recommend checking 
ketones for all patients with BGLs above 15 mmol/l in 
the hospital.

There were 3 HADKA cases related to SGLT2 inhibi-
tor therapy. All 3 patients developed euglycemic DKA 
(average highest BGL = 10.8 mmol/L), a known severe 
complication of this medication [16]. According to the 
European Medicines Agency (EMA) announcement, as 
of May 2015, a total of 101 cases of DKA have been re-
ported worldwide in T2DM patients treated with SGLT2 
inhibitors, with an estimated exposure over 0.5 million 
patient-years [17]. With new evidence on the benefits 
of using SGLT2 inhibitors in both diabetic and non-dia-
betic patients (heart failure), the prevalence of HADKA 
is- likely to increase [18]. All medical teams should be 
aware of the DKA risk associated with SGLT2 inhibitors, 
and the medication should be discontinued at the time 
of admission in high-risk patients. In addition to this, ho-
spital insulin charts and guidelines should highlight the 
risks associated with SGLT2 inhibitors.

Hospital A had a lower number of HADKA cases, fa-
ster recovery from DKA as well as less number of dea-
ths after HADKA compared to Hospital B. Patients from 
Hospital B were sicker (worse pH, bicarbonate and blo-
od glucose) and needed ICU management. All patien-
ts with HADKA from Hospital A were reviewed by the 
inpatient diabetes team and the diabetes educator. On 
the contrary, none of the Hospital B patients had any 
input from a specialised diabetes service or a diabetes 
educator. A dedicated diabetic team and a diabetes 
educator likely helped lower cases of HADKA and pro-
mote faster recovery. A study from 2018 showed that 
an inpatient specialised management team reduced se-
condary diabetes complications as well as inpatient co-
sts, and also improved care transition and adherence to 
follow-up [19]. According to Levetan, et al. obtaining an 
endocrinology consultation, either alone or as part of a 
multidisciplinary diabetes team (endocrinologist, diabe-
tes nurse educator, and a registered dietitian), reduced 
the length of hospital stay in patients admitted with the 
principal diagnosis being diabetes or its complications 
(hyperosmolar state, diabetic ketoacidosis and uncon-
trolled diabetes) [20]. In the same study, the average 
length of stay of the diabetes team patients was 3.6 ± 
1.7 days compared to 8.2 ± 6.2 days for patients in the 
no-consultation group and 5.5 ± 3.4 days for the patien-
ts who received a traditional individual endocrine con-
sultation. The reasons outlined as contributing towards 
a shortened length of stay were more rapid normali-
sation of glucose levels, more efficient transition from 
intravenous to subcutaneous insulin, a faster transition 
to definitive insulin or an oral medication regimen and 
more effective diabetes survival skills. In a study looking 
at more than 100,000 hospitalised patients with diabe-
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the true HADKA burden in our hospitals is designing a 
prospective study to capture and analyse this problem.

Summary
HADKA remains a serious hospital-acquired compli-

cation with high morbidity and mortality. The National 
Diabetic Audit by NHS, UK strongly recommends re-
cording all hospital-acquired DKA as Serious Incidents 
and undertake root cause analysis [6]. Elderly patients 
with comorbidities have the greatest risk of developing 
HADKA with poorer outcomes. Even though HADKA re-
mains a serious complication, there is a lack of studies 
looking at root cause analysis in Australia. While policy 
interventions may be necessary to prevent HADKA, our 
results point to the need for future work to clarify our 
findings and identify practical solutions.
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HADKA. Although this represents a false positive and 
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this finding was variable. This could have resulted in the 
underdiagnosis of HADKA. An attempt to minimise this 
effect was made by having a group of ‘inferred HADKA’ 
patients.

Future Directions
HADKA remains a serious underdiagnosed nosoco-

mial complication with high morbidity and mortality. All 
hospitals should identify cases of HADKA and conduct 
root cause analysis and common cause analysis to un-
derstand all contributory factors. Better electronic docu-
mentation and coding to identify HADKA will ease this 
process. The National Safety and Quality Health Servi-
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priority HACs [26]. HADKA should be recognised as well.

All healthcare practitioners should be aware of the 
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DKA should be reported as significant incidents and alon-
gside being reported in the Incident Information Mana-
gement System. Online e-learning modules discussing 
HADKA can help increase vigilance among healthcare 
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bitors. Establishing a dedicated inpatient diabetes/en-
docrine service will help prevent serious diabetic com-
plications such as HADKA. A good start to recognising 
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