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ABSTRACT

A point-prevalence study of inpatient diabetes management at a Melbourne metropolitan hospital detected diabetes-related medication errors in
20% (21/105) of inpatients, in addition to significant therapeutic inertia in response to adverse glycaemia. Following an initial hypoglycaemic
episode, most individuals did not receive treatment adjustment, and 72% experienced recurrent hypoglycaemia. A coordinated proactive approach
to inpatient diabetes care is urgently needed.
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INTRODUCTION

More than one in four individuals in hospital have diabetes'.
Hyperglycaemia in hospital is associated with adverse pathophy
siological changes on the immune and cardiovascular system’, leading
to increased risk of hospital-acquired infections, longer length of stay
and increased mortality’. Hypoglycaemia in hospital is also associated
with cardiovascular stress, arrhythmia, neurological sequelae, and
longer length of stay’. Therefore, avoiding hyperglycaemia and
hypoglycaemia is paramount for safe diabetes care’.

Medication errors are common in hospitals and may cause harmful
consequences. Patients with diabetes are at greater risk of medication
errors due to the increasing complexity of available glucose-lowering
medications (GLM), insulin types and insulin regimens. Insulin dose
requirements are highly variable between individuals, and within
individuals due to variations in nutritional intake, renal function and
exacerbating factors such as glucocorticoid treatment. In addition,
individuals with diabetes often have associated cardiovascular, renal
and other chronic comorbidities, leading to polypharmacy. Therefore,
insulin and GLM are highly susceptible to prescribing and
administration errors, which could lead to hyperglycaemia and
hypoglycaemia®’.

Clinical inertia, defined as the lack of appropriate adjustment to
treatment despite clinical indication, is described in hospital diabetes
care™. An example of clinical inertia is a lack of initiation of insulin or
escalation in insulin dose despite persistent hyperglycaemia.
Similarly, a lack of de-escalation in insulin dose despite
hypoglycaemia may lead to recurrent hypoglycaemia.

Recognition and elimination of medication errors and addressing
clinical inertia are essential to improve the care of hospitalised
individuals "". The aim of this study was to investigate prevalence of
medication errors in inpatients with diabetes, and the prevalence of
clinical inertia by health professionals in an Australian healthcare
system.

A single-day point-prevalence study was conducted at the three
Northern Health affiliated hospital sites (The Northern Hospital,
Broadmeadows Hospital and Bundoora Hospital), to identify all
individuals with diabetes. All adult multiday inpatients with diabetes
in non-critical care, critical care, and subacute wards were included,
but individuals admitted under maternity, psychiatry, palliative care,
day procedure and emergency departments were excluded. A chart
review for the preceding 7 days was performed on all eligible
individuals, assessing medication prescription, medication
administration, and glycaemic control. Medication errors were
assessed in patients who were treated with GLM or insulin prior to

admission, using the framework employed in the United Kingdom's
annual National Diabetes Inpatient Audit (NaDIA)”. To evaluate
clinical inertia, adjustment to GLM or insulin regimen within 48 hours
of an episode of severe hyperglycaemia (BG >15 mmol/L) and
hypoglycaemia (<4 mmol/L) was assessed. This study was approved
by the Melbourne Health Human Research Ethics Committee
(LNR17/MH/297).

Of 351 inpatients (98% of occupied beds) surveyed, 126 (36%) had a
pre-existing diagnosis of diabetes, of which 116 (92%) had type 2
diabetes, 5 (4%) had type 1 diabetes and 5 (4%) had type 3c
(pancreatogenic) diabetes. Mean age was 74 years, and mean (sd)
HbAlc was 7.5 (1.6)%. Fifty-one individuals (41%) were admitted in
medical wards, 22 (17%) in surgical wards, and 53 (42%) in subacute
wards. Prior to admission, 21 (17%) of individuals were diet-
controlled, 65 (51%) were treated with GLM without insulin, and 40
(32%) were treated with insulin with or without GLM.

Of 105 individuals who were on GLM or insulin treatment prior to
hospitalisation, 21 patients had 27 medication errors. Eighteen errors
were found in GLM and 9 errors in insulin. Most common GLM error
(50%) was prescription of an incorrect dose. Most common insulin
error (44%) was an unclear dose prescribed. Medication errors were
observed in 28%, 22% and 9% of medical, surgical and subacute units,
respectively.

Thirty-five individuals (28%) had at least one incident of severe
hyperglycaemia (BGL >15 mmol/L) with a total of 146 incidents. In 5
individuals (14%), there was no action taken in response to
hyperglycaemia; in 25 individuals (72%), rapid acting supplemental
scale insulin was prescribed without adjustment of scheduled GLM or
insulin. In 5 individuals (14%), an appropriate adjustment to scheduled
GLM or insulin treatment was made.

Eighteen individuals (14%) had at least one incident of hypoglycaemia
(BGL <4 mmol/L) with a total of 38 incidents. Nursing staff escalated
and notified the occurrence of hypoglycaemia to medical officers for
all individuals, and appropriate treatment with carbohydrate occurred
in 13 individuals (72%). However, only 5 patients (28%) had an
appropriate adjustment of scheduled insulin or GLMs to prevent a
subsequent hypoglycaemia. Consequently 13 out of 18 individuals
(72%) had recurrent hypoglycaemia following the initial
hypoglycaemic event (Figure 1).

Finally, of 14 individuals with suboptimal long-term diabetes control
(HbAlc >8.5%) who were discharged home, only 4 had escalation in
GLM or insulin treatment at discharge.
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The point-prevalence of diabetes at our hospital network was 36%,
higher than other hospitals in metropolitan Melbourne'"”, a hospital in
Sydney", and most hospitals in England and Wales'. Our high
prevalence of diabetes reflects our catchment area in Melbourne's
northern corridor characterised by high population growth, culturally
diversity, and relative socio-economic disadvantage. Although, the
majority of individuals with diabetes were managed with non-insulin
GLMs prior to and during hospitalisation and upon discharge, insulin
treatment in our cohort was higher than reported by Taylor etal .

We found 20% of individuals with diabetes-related medication errors
over a 7-day period, lower than the mean 33% reported in the England
and Wales hospitals in NaDIA in 2017". Surprisingly, more GLM
errors were observed than insulin errors, but this may be related to the
relatively low rate of scheduled insulin treatment in our cohort.
Hypoglycaemia prevalence was also lower than compared to NaDIA
data, which could reflect a relatively lower rate of insulin treatment.

We report significant clinical inertia with lack of appropriate treatment
adjustment in response to adverse glycaemia, similar to previous
reports in hospital diabetes management”. Of concern, we observed
72% of individuals had recurrent hypoglycaemia following the initial
episode, where clinical inertia and a lack of treatment de-escalation is
likely contributor.

Atthe time of the study, our hospital network did not have an electronic
medical record for routine clinical care or medication prescription,
hence, electronic tools to assist with inpatient diabetes care (such as
prescription order set and clinical alerts) were not available. A
specialised inpatient diabetes service was not available, therefore
inpatient diabetes care was mostly performed by treating team medical
officers. There is growing evidence that early intervention approaches
to inpatient diabetes care by dedicated diabetes team members can
overcome clinical inertia'® and improve glycaemic and clinical
outcomes'.

CONCLUSION

This study highlights the ongoing challenges facing individuals with
diabetes and the need for coordinated multi-faceted approaches to
inpatient care, particularly in the face of the increasing diabetes
prevalence. Sustained clinician education, deployment of electronic
medical record tools, and early intervention models of care by a
multidisciplinary inpatient diabetes team may decrease medication
errors, decrease clinical inertia and improve the care of individuals
with diabetes in hospital.

o bl e

- . P e [ STF e
& Frourgron of raps] Bong wopkeTent s wle b

N + Approp iy de-earen of GLM o naln

g g i s 8 il e LS

Figure 1. Health professional response to A. Severe hyperglyca
emia (BG>15 mmol/L) (n=35) and B. Hypoglycaemia (BG <4
mmol/L) (n=18).
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