Insulin pump troubleshooting:
a case vignette and systematic
approach

To tHE EprTor: We present a case of
hypotensive shock after insulin pump
delivery interruption during a diabetes
technology trial, and offer a systematic
insulin pump troubleshooting approach.'

A 6l-year-old woman with long-duration
type 1 diabetes using an insulin

pump, coronary artery disease and
hypertension presented to an emergency
department with hyperglycaemia,
hypotension and presyncope. She had
self-identified insulin pump delivery

interruption but felt too unwell to
troubleshoot independently. Initial
subcutaneous insulin bolus dose
administration via the pump as directed
by the hospital doctor was ineffective
and diabetic ketoacidosis developed.

In the context of cardiovascular
comorbidities and antihypertensives,
including transdermal glyceryl trinitrate,
the patient deteriorated rapidly
progressing to hypotensive shock
requiring intensive care. Insulin delivery
interruption was ultimately attributed to
line blockage; earlier identification and
prompt administration of insulin via an
alternative route may have avoided the
development of ketoacidosis.

Therapeutic diabetes technology is
evolving, with an increasing proportion
of people with type 1 diabetes now
using insulin pumps to replace lost
pancreatic B-cell function.” Insulin
pumps subcutaneously infuse rapid-
acting insulin alone, providing both
background (basal) and bolus insulin
doses. These insulin preparations have
peak effect at 1-2 hours and duration

of action of about 4 hours. Therefore,
for people with type 1 diabetes, insulin
pump delivery interruption typically
causes relative insulin deficiency within
2 hours and absolute insulin deficiency
within 4 hours with consequent risk of
rapid development of hyperglycaemia,

Clinical practice flowchart of steps to troubleshoot insulin pump delivery-related problems

Insulin pump delivery issue suspected
(unexplained hyperglycaemia* and/or ketosis')

¥

and infusion site

Examine pump, insulin delivery line, cannula

¥

Identify and treat cause

Y

Patient clinically well and stable
(without rising glucose or ketones)?

(" Causes of interrupted insulin pump delivery

[[Leaking insulin

[TInsertion site issue (eg, inflammation, lipohypertrophy)
[[JInfusion set not changed within past 72 hours
[JCannula bent, clogged or dislodged

[JInsulin delivery line blocked, kinked or air bubbles
[Insulin pump reservoir empty

[Insulin ineffective (eg, stored incorrectly, out of date)
[CFailure of insulin pump itself

Other causes of hyperglycaemia and/or ketosis
[OInfection or other illness
[JMedications (eg, corticosteroids, SGLT-2 inhibitors)
[IPhysiological (eg, exercise, stress)
[[IMissed insulin, or incorrect pump settings or program
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insulin delivery (eg, planned surgery)
AND < 3 hours since onset of insulin delivery issue
AND insulin pump consumables available?
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Sufficient local expertise for safe management plan
AND no other clinical indication to switch to alternative route of
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* l Cannula >
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Change pump infusion site and the
infusion set Delivery line ————>
# 1. Administer insulin via alternative route:
Insulin reservoir —
Administer insulin bolus via pump and Subcutaneous insulin injection
recheck blood glucose and ketones OR
within 1-2 hours Insulin via intravenous route if systemically
* unwell, if peripheral circulation impaired, or if
no response to initial subcutaneous injection z
( If rising glucose or ketones )—» >
AND N
2. Seek urgent diabetes clinician input ,i;‘
S
Insulin pump therapy components =
\_ J 3
[
S
SGLT-2 = sodium glucose co-transporter 2. The potential causes of insulin delivery interruption are presented systematically from the site of insulin delivery to the insulin pump. N

* Hyperglycaemia generally considered to be glucose level > 14 mmol/L. T Ketosis generally considered to be ketone level > 0.6 mmol/L. Clinicians should consider the flowchart to be a
general guide; always adapt treatment approach to the clinical presentation and refer to local policies and procedures. Management of hyperglycaemia and ketosis is time-critical; refer
to the Royal Australian College of General Practitioners and Australian Diabetes Society joint clinical position statement for a primary care emergency management algorithm.* Assess
whether it is clinically appropriate for hospitalised patients to continue insulin pump therapy.® Inset: Schematic diagram of the main components of insulin pump therapy; the insulin
“infusion set” comprises the cannula (inserted subcutaneously), delivery line and insulin reservoir.
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ketosis and ketoacidosis.” Pump

users are routinely instructed on

how to troubleshoot insulin delivery
problems, including proactive self-
management of pump-related issues;
however, management may revert to
clinicians during acute illness. All
clinicians should therefore be familiar
with common complications during
insulin pump therapy, and when

to convert to an alternative route of
insulin administration to prevent rapid
metabolic deterioration.” The treatment
of hyperglycaemia and ketosis is time-
critical, and decisions regarding insulin
pump continuation during hospital
admissions should be individualised
within the acute context.*” Once
stabilised, patients should reconnect
with their diabetes management team for
ongoing education.

We present a systematic approach to
managing rising blood glucose and/or
ketones during insulin pump use (Box).
As the vignette illustrates, individuals
with medical comorbid conditions

are at risk of rapid, life-threatening
deterioration after insulin pump delivery
interruption.

Anindita Chakrabarti'?
Richard ) Maclsaac™?
Sybil A McAuley™?

1 University of Melbourne, Melbourne, VIC.
2 St Vincent's Hospital Melbourne, Melbourne, VIC.

sybil@unimelb.edu.au

Acknowledgements: Sybil McAuley is supported by

a JDRF Research Award. The funding source had no
role in the planning, writing or publication of the work.
We thank Charlotte Grills and Margaret Loh for their
diabetes education advice relating to insulin pump
troubleshooting.

Competing interests: Richard Maclsaac reports
research grants from Novo Nordisk, Servier,
Medtronic, and Grey Innovation; received honoraria
for lectures from Eli Lilly, Novo Nordisk, Sanofi,
AstraZeneca, Merck Sharp and Dohme, Novartis, and
Boehringer Ingelheim; received travel support from
Novo Nordisk, Sanofi, and Boehringer Ingelheim; is
on the advisory boards for Novo Nordisk, Sanofi,
Boehringer Ingelheim, and Eli Lilly Diabetes

Alliance, and AstraZeneca; and has been a principal
investigator for industry sponsored clinical trials

run by Novo Nordisk, Bayer, Johnson-Cilag, and
AbbVie. Sybil McAuley reports support for research
from Medtronic, and speaker honoraria from Eli Lilly,
Roche and Sanofi, and has served on an advisory
board for Medtronic. =

doi: 10.5694/mja2.51559

©2022 AMPCo Pty Ltd.

1 McAuley SA, Trawley S, Vogrin S, et al. Closed-
loop insulin delivery versus sensor-augmented
pump therapy in older adults with type 1 diabetes
(ORACL): a randomized, crossover trial. Diabetes
Care2022; 45:381-390.

2 Pease A, Andrikopoulos S, Abraham MB, et
al. Utilisation, access and recommendations
regarding technologies for people living with
type 1diabetes: consensus statement of the ADS/
ADEA/APEG/ADIPS Working Group. Med ] Aust
2021; 215: 473-478. https://www.mja.com.au/
journal/2021/215/10/utilisation-access-and-recom
mendations-regarding-technologies-people-living

3 Ross PL, Milburn |, Reith DM, et al. Clinical review:
insulin pump-associated adverse events in adults
and children. Acta Diabetol2015; 52: 1017-1024.

4 Deed G, Manski-Nankervis JA, Barlow ), et al.
Emergency management of hyperglycaemia in
primary care — Royal Australian College of General
Practitioners and Australian Diabetes Society joint
clinical position statement. https://diabetessociety.
com.au/documents/Emergencymanagementofhype
rglycaemiainprimarycare.pdf (viewed Dec 2021).

5 Umpierrez GE, Klonoff DC. Diabetes technology
update: use of insulin pumps and continuous
glucose monitoring in the hospital. Diabetes Care
2018; 41:1579-1589. =


https://orcid.org/0000-0002-5490-0501
mailto:﻿
https://orcid.org/0000-0001-7035-489X
https://doi.org/10.5694/mja2.51559
https://www.mja.com.au/journal/2021/215/10/utilisation-access-and-recommendations-regarding-technologies-people-living
https://www.mja.com.au/journal/2021/215/10/utilisation-access-and-recommendations-regarding-technologies-people-living
https://www.mja.com.au/journal/2021/215/10/utilisation-access-and-recommendations-regarding-technologies-people-living
https://diabetessociety.com.au/documents/Emergencymanagementofhyperglycaemiainprimarycare.pdf
https://diabetessociety.com.au/documents/Emergencymanagementofhyperglycaemiainprimarycare.pdf
https://diabetessociety.com.au/documents/Emergencymanagementofhyperglycaemiainprimarycare.pdf

	Insulin pump troubleshooting: a case vignette and systematic approach
	Acknowledgements: 
	Competing interests: 
	Anchor 4


