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A project identifying potential risk factors leading to
diabetic ketoacidosis in patients with type 1 diabetes

treated with an insulin pump
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Diabetic ketoacidosis (DKA) is a life threatening condition in
people with type 1 diabetes (T1D).! With 10-30% of people

in developed countries on insulin pump therapy for managing
T1D, DKA in such patients can result in fatal or near-fatal
consequences.z‘l‘ Despite its severity, there is no reporting
process for its frequency in those on pump therapy, thus we have
undertaken an audit to analyse potential risk factors leading to
DKA admissions. The aim was to retrospectively review a cohort of
adult T1D patients established on an insulin pump (for a minimum
of 4 years), who had been admitted with DKA in the preceding

3 years (2017-2019). Key clinical features such as the patients’
glycated haemoglobin (HbA1c) prior to admission and the time
since last being seen in clinic were analysed, alongside metabolic
parameters, to try and pinpoint critical warning signs to indicate
increased risk of DKA in these individuals. Data collection also
incorporated variables on admission including glucose levels,

pH and ketones. Episodes of DKA arising from 11 patients were
analysed (some patients had multiple episodes). In the episodes
for which full data were available, the overall mean lowest pH
during admission was 7.23. The median time since the patients’
last visit to the clinic was 4.5 months. We compared the clinical
data during the index admission of these patients seen before
and after 4.5 months, in Table 1, showing increased severity in
those with a longer duration from the last clinic. Potential causes
of DKA included infection, pump failure and other pathologies.
There were several strong positive correlations found: the last
HbA1c measurement and the time since the last visit to the clinic
(r=0.597), the number of missed clinic visits in the study period
and the maximum ketones on admission (r = 0.654), the last
HbA1c measurement and the maximum ketones during admission
(r = 0.666). Comparison of the most recent HbA1c in the DKA
cohort (82.9 mmol/mol) versus an equivalent pump cohort who
did not experience DKA (60.5 mmol/mol), showed there was a
significant difference using a Mann—-Whitney U test (p<<0.05).

Discussion

Our data show that a significant number of DKA episodes
occurred in patients established on insulin pumps. Within this
group, HbAlc levels were, on average, very high and higher
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Table 1. Metabolic and clinical data in pump

patients admitted with diabetic ketoacidosis

Mean time on insulin pump, years 7
Mean age, years 34.44
Mean length of stay, days 2.22
Mean lowest pH during admission (7.35-7.45)

if clinic was <4.5 months ago 7.30
if clinic was >4.5 months ago 7.13
Mean highest ketones during admission

(<0.6 mmol/L), mmol/L

if clinic was <4.5 months ago 4.72
if clinic was >4.5 months ago 5.6

than the pump cohort in general. We can also conclude that,
as suggested by the several strong positive correlations, not
attending clinics or having less frequent contact with the diabetes
team could be linked to severity in some DKA admissions.
These data show that more focused management for patients
established on pumps with highly elevated HbA'c, in addition to
clearer future planning for reviewing pump therapy (including
so-called ‘pump holidays’), could be required. The presence of
risk factors for DKA in insulin pump users illustrates that with an
increasing number of such patients, including those in hospital,
detailed multidisciplinary review systems must be embedded to
optimise clinical outcomes.’m
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