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Recent advances in
management of type 1

diabetes

Felicity Pyrlis, Fran Brown, Elif | Ekinci

Background

Management options for people with
type 1 diabetes mellitus (TIDM) are
evolving rapidly. Individuals with TIDM
are able to obtain information regarding
new therapeutic options online. It

is important for all members of the
multidisciplinary diabetes care team
to keep up with the latest therapies
for optimal clinical care of people
with TIDM.

Objective

The aim of this article is to provide
an overview of new and changing
therapeutic options for management
of TIDM.

Discussion

Insulin pumps, continuous and flash
glucose monitoring and new insulins are
changing the treatment landscape for
people with TIDM. As well as access to
evidence-based medicine, financial and
personal factors play a significant role
in influencing management choices.
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APPROXIMATELY 2500 PATIENTS are
diagnosed with type 1 diabetes mellitus
(T1DM) each year in Australia.’ The
burden of complex management

of diabetes and its complications is
associated with significant risk of
psychological and physical morbidity
for those affected by this constant and
chronic condition.? There is strong
evidence that intensive glycaemic
management in patients with TIDM

is associated with a reduced risk of
microvascular and macrovascular
complications of diabetes, and is also
associated with lower all-cause mortality
after long-term follow-up.>*

Prior to the past 20 years, individuals
with T1DM were managed with multiple
daily injections of insulin, guided by
self-monitoring of blood glucose by
regular fingerprick testing. Since the
introduction of insulin pumps and
continuous glucose monitoring (CGM),
increasing numbers of individuals are
using these systems; however, their use
is limited by cost and individual factors.
A recent audit reported as few as 12%
of individuals with T1DM in Australia
were using insulin pump therapy;
however, recent advances in technology
have resulted in increased uptake of

pumps.® For individuals who continue
multiple daily injections, improvements
in injectable insulins may be of benefit.

Insulin pumps

Basic principles of insulin pump therapy
Insulin pumps are similar in size to a
mobile phone and designed to dose insulin
in increments as small as 0.025 units

per hour (Figure 1). This allows for
precise insulin dosing according to each
individual’s requirements. A reservoir

is filled with insulin and connected to

an infusion set that is inserted into the
subcutaneous tissue and changed every
2-3 days. Insulin pumps use rapid-acting
insulin analogues to meet the individual’s
basal and bolus requirements. When an
individual transitions to insulin pump
therapy, their injectable insulin doses are
used as a guide to determine the initial
pump settings.

Due to enhanced absorption, insulin
doses are reduced by 20-30% when an
individual commences pump therapy.

The amount by which the dose is reduced
depends on the most recent glycated
haemoglobin (HbA1c) result and recent
glucose readings. As a general rule,
approximately 50% of the total daily
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insulin dose is used as basal insulin and
50% as bolus insulin.®

Basal insulin

Insulin is programmed to be delivered
continuously on an hourly rate, and aims
to mimic normal insulin production of
the pancreas. The infusion rate is often
programmed to change at various times
during the day and night, with the aim

to keep glucose levels stable when the
individual is not eating. The basal rate can
be temporarily adjusted up or down by the
person with T1DM to account for events
such as illness or exercise and prevent
glucose excursions.

A limitation of once-daily or
twice-daily basal insulin injections is that
the dose cannot be instantly adjusted
to respond to current daily events. In
contrast, delivering basal insulin via an
insulin pump allows a flexible approach
to insulin dosing, based on planned
activities and current health status.’

Bolus insulin

Bolus insulin is delivered to correct an

elevated glucose level or to manage

glucose levels when carbohydrates are
eaten. Bolus insulin is calculated by the
pump using the following settings:

« insulin to carbohydrate ratio (ICR):
the amount of ingested carbohydrate
covered by one unit of insulin

« insulin sensitivity factor (ISF): the
number of mmol/L by which each unit
of insulin will lower glucose levels

* blood glucose target: the pump uses
the blood glucose target when calculating
correction insulin using the ISF and
the active insulin/insulin on board

* active insulin/insulin on board: The
amount of insulin still being used by
the body from a previous bolus. Insulin
pumps compute the active insulin
amount before calculating the next
correction bolus to reduce the risk of
insulin stacking and hypoglycaemia.

Advantages of insulin

pump therapy

Continuous subcutaneous insulin
infusion pumps have a number of benefits
compared with traditional multiple daily
injections. One observational study
showed an association between insulin
pump use and lower all-cause mortality in
people with T1DM; however, these study
findings may be subjected to confounding
as may occur with observational studies.®
Additional studies are required to
investigate this issue. A meta-analysis of
randomised controlled trials demonstrated
a significant reduction in the time spent
in hypoglycaemia with pump therapy.’
Blood glucose variability, which may play
arole in the development of microvascular
complications of diabetes, is significantly
reduced in patients who use insulin pump
therapy.’® Pump use is also associated
with improved lifestyle flexibility, quality
of life and satisfaction with diabetes
treatment.'! A statistically significant

improvement in HbA1c with pumps has
consistently been demonstrated in clinical
trials, and although this appears modest
(approximately 0.3-0.7%), this must be
considered in the context of the significant
reduction in hypoglycaemia seen with
pump therapy.>13

Disadvantages and safety

of insulin pump therapy

Pump therapy is costly, and out of reach
financially for most individuals with
T1DM. The current funding model for
pump therapy in Australia is flawed;

as a result, pumps are only practically
accessible to individuals with private
health insurance and insurers recently
announced further restrictions to patients
with top hospital cover, which came

into effect in early 2019. The full cost of
pump devices, covered by private health
insurance, ranges from $7362 to $9025.%
Ongoing out-of-pocket patient costs for
pump consumables is approximately

$30 per month. The out-of-pocket cost
for full-time CGM is approximately
$3000-$5000 per year.

Insulin pump therapy may be
inappropriate or challenging for some
people. This highlights the need for
amultidisciplinary approach to the
initiation of insulin pump therapy. The
multidisciplinary team should include
a credentialled diabetes educator
experienced with insulin pump use, an
endocrinologist, a dietitian and a general

Figure 1. Examples of available insulin pump models that allow integration with continuous glucose monitoring systems30!

Image of Medtronic pumps reproduced with permission from Medtronic. Copyright ©2018 Medtronic. All rights reserved. Image of T-slim pump reproduced with

permission from AMSL Diabetes.
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practitioner. It is essential to ensure each
person is assessed for suitability and,
if deemed suitable, that they receive
high-quality, comprehensive education
prior to initiation of pump therapy, and
support during pump use.

There are risks associated with insulin
pump therapy including pump failure
and line issues. These episodes are not
infrequent and extensive education
regarding troubleshooting is required prior
to pump initiation. Additionally, infusion
site reactions such as lipohypertrophy
can occur in up to 25% of patients,
and individuals can experience topical
reactions to adhesives used to apply
infusion sets. These reactions can often be
managed effectively with simple strategies.

Sensor-augmented pump therapy
Sensor-augmented pump therapy refers
to automation of insulin delivery via an
insulin pump with concurrent use of an
insulin pump and a CGM system. There
are currently three pump models available
in Australia that provide this option:

1. Medtronic Veo insulin pump with
Medtronic G2 transmitter/Enlite
sensor with threshold low-glucose
suspend. Insulin delivery is suspended
at a prespecified low-glucose threshold
(set by the diabetes care team) for
reduction in hypoglycaemia.

2. Medtronic MiniMed 640G insulin
pump with Medtronic G2 transmitter/
Enlite sensor with predictive
low-glucose management. Insulin
delivery is suspended when the blood
glucose level is above the prespecified
low-glucose threshold and predicted by
an algorithm to reach the low-glucose
threshold within 30 minutes.

3. Medtronic 670G insulin pump with
Medtronic G3 transmitter with hybrid
closed-loop technology. This system
uses complex predictive algorithms
to automatically increase, decrease
or suspend insulin delivery to keep
the glucose level at a specific target
glucose of 6.7 mmol/L. Real-world
data suggests this results in an increase
in time spent in the target glucose range
(3.9-10 mmol/L) and a reduction in
time spent in hypoglycaemia.!s
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Switching from optimised multiple

daily injections of insulin to sensor-
augmented pump therapy can result

in significant improvements in HbAlc
without an increase in hypoglycaemia.'®
The addition of predictive low glucose
management systems results in less time
in hypoglycaemia and hyperglycaemia.’”
Safety of the hybrid closed-loop system
has been demonstrated in one study.®

CGM systems

Basic principles of CGM

Traditional CGM works by placing a

small electrode (glucose sensor) into the
interstitial fluid using an introducer needle.
The sensor is connected to a transmitter
that can send the data to an insulin pump,
amobile phone or another viewing
platform. The sensor is worn for 6-7 days.
The individual can view real-time glucose
levels, together with trend arrows, which
allow timely decision making regarding
blood glucose management, whether using
insulin pump therapy or multiple daily
injections. The glucose value is updated
every five minutes, allowing the individual
time to respond to glucose trends. As CGM
measures interstitial glucose, an ongoing
issue is the delay due to the physiological
lag between interstitial glucose and

blood glucose concentrations, which is
particularly problematic at low blood
glucose levels.'?

CGM enables the generation of an
‘ambulatory glucose profile’ report
which assists in guiding management
and overcomes limitations in HbAlc as
ameasure of glycaemic management.
There is evidence that CGM leads
to improvements in glycaemic
management,?>?! a reduction in
hypoglycaemia,'® and improved quality of
life.?* Use of CGM in people with TIDM
during pregnancy has been shown to
be associated with improved neonatal
outcomes, likely due to a reduction in
maternal hyperglycaemia.?

Some continuous glucose sensors can
communicate with linked insulin pumps
(as above) to adjust insulin delivery
according to sensor glucose values.

In these models, insulin delivery is
suspended if the glucose sensor predicts

that hypoglycaemia will occur or if
hypoglycaemia has occured, resulting in a
reduction in hypoglycaemia.'”?* A ‘hybrid
closed-loop’ system is now available,
which allows adjustments (up or down)

of basal insulin delivery according to
sensor glucose via a complex algorithm,
without requiring input from the person
with diabetes. Bolus insulin delivery is still
managed by the individual. Real-world
data suggests this results in reduction in
hypoglycaemia, and increased time in the
target glucose range (3.9-10 mmol/L).>s
Characteristics of continuous glucose
monitoring devices available in Australia
can be found in Table 1.

Flash glucose monitoring

Flash glucose monitoring has been

taken up with enthusiasm by people with
diabetes (Figure 2). This technology allows
individuals to check glucose levels without
fingerpricking. The FreeStyle Libre is the
only device currently available for this
purpose in Australia. A sensor attached to
a white disc is worn by the patient, usually
on the upper arm. Scanning of this sensor
by a handheld reader device or mobile
phone gives a glucose level, and stores

up to eight hours of glucose data which
provides an ambulatory glucose profile.*
Real-time flash glucose monitoring was
compared with self-monitoring of blood
glucose in well-controlled TIDM.?*

Figure 2. Image of patient using a flash
glucose monitoring system?3?

Reproduced with permission from Abbott
Diabetes Care.
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Mean sensor glucose levels and HbA1lc
levels did not change but the mean time in
hypoglycaemia was significantly reduced

in the flash glucose monitoring group.?
Real-time glucose trend data, rather than
retrospective analysis of the recordings, were
predominantly used for self-adjustments of
glycaemic control in this study.

CGM systems, other than flash glucose
monitoring, are government-subsidised
for individuals with T1DM aged under
21 years. The Australian federal government
recently announced additional funding
for continuous monitoring in women who
are planning pregnancy, are pregnant or
breastfeeding, and people aged 21 or over

with a concession card and high clinical
need (eg recurrent, severe hypoglycaemia).
Unfortunately, continuous and flash
glucose monitoring systems will remain
costly (approximately $3000 to $5000

per year) for other adult patient groups. A
comparison between self-monitoring, flash
glucose monitoring and continuous glucose
monitoring can be found in Table 2.

Recently approved insulins
The following insulins have been
available on the PBS in Australia for
a number of years:

* rapid-acting insulin analogs

* short-acting regular insulin

* intermediate-acting insulin

¢ mixed insulins

* long-acting insulin.

The range of insulins available in
Australia has recently expanded to
include the following.

Insulin glargine 300 units/mL

Insulin glargine, a long-acting basal
insulin, is contained in commonly used
devices at a dose of 100 units/mL. When
concentrated to 300 units/mL, the insulin
administered is one-third the volume of
an equivalent dose of insulin glargine

in 100 units/mL preparations, although

Table 1. Characteristics of continuous monitoring devices available in Australia®?

TGA Connect Connect Low
Accuracy approved Duration Calibration tosmart toinsulin Remote Alarm glucose
Sensor device (%MARD)* fordosing ofwear requirement phone pump monitoring capacity suspend
RETROSPECTIVE
Medtronic iPro 2
Enlite sensor
and iPro recorder 1 No 6 days 2/day No No No No No
REAL-TIME
Medtronic
Enlite sensor and Yes
Guardian 2 link MiniMed
transmitter® 1 No 6 days 2/day No 640G No Yes Yes
Yes Yes, plus
Enlite sensor and MiniMed hybrid
Guardian 3 link 640G or closed-loop
transmitter 9.6 No 7 days 2/day No 670G No Yes technology
Enlite sensor Yes
and MinilLink MiniMed
transmitter* 14 No 6 days 2/day No Veo No Yes No
Enlite sensor and
Guardian connect
transmitter 1 No 6 days 2/day Yes No Yes Yes No
Dexcom
Yes
Dexcom G4 13 No 7 days 2/day No Animas Yes Yes No
Yes
Dexcom G5 9 Yes 7 days 2/day Yes Animas Yes Yes No
Abbott
FreeStyle Libre 1.4 Yes 14 days None No No No No No

*Values should be interpreted with caution as few direct comparative studies within or between device manufacturers are available?*
'Can only be worn with insulin pump Mini MiniMed 640G, does not connect to other receiver
#Can only be worn with insulin pump Mini MiniMed Veo, does not connect to other receiver

%MARD, percentage mean absolute relative difference; TGA, Therapeutic Goods Association
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Table 2. Comparison between self-monitoring of blood glucose, continuous glucose monitoring and flash glucose

monitoring technology*?

Self-monitoring

Continuous glucose

Flash glucose

of blood glucose monitoring monitoring
Glucose measurement Capillary Interstitial Interstitial
Calibration NA Twice daily Not required
Fingerprick required Yes Yes If discrepancy
Duration of sensor use NA 6-7 days 14 days
Data updated NA Every 5 minutes When the sensor is

scanned with the reader

Hypoglycaemic alarm No Yes No
Connection to insulin pump No Yes No
Connection device NA Disposable sensor is worn Disposable sensor worn

on the abdomen

on the back of the arm

NA, not applicable

the pen delivery device is adapted for
this. This can result in improved insulin
absorption, particularly in patients

receiving large insulin doses, but in general

glycaemic efficacy is similar.?¢>® Devices
that deliver insulin glargine 300 units/mL
and insulin glargine 100 units/mL are not
dose-equivalent, but it is recommended
patients are switched dose-for-dose then
titrated. This should be considered as a
basal insulin in individuals with high basal
insulin requirements and /or recurrent
hypoglycaemia.

Insulin degludec 70%/insulin aspart 30%

A premixed insulin containing short-acting

insulin aspart (30%) and ultra-long acting
basal insulin degludec (70%) has become
available. It can be administered once or
twice daily with the largest meal(s), thus
the total number of daily insulin injections
may be reduced in some people. The

dose is titrated weekly. The rapid-acting

component of this premixed insulin means

that it has rapid onset of action, with the
insulin degludec component providing
stable basal coverage with a half-life more
than 24 hours. Due to its long half-life,
steady state occurs after 2-3 days of
administration. Although HbAlc and
fasting plasma glucose levels are similar
when insulin degludec is compared
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with insulin detemir, rates of nocturnal
hypoglycaemia are significantly lower.?°
This insulin should be considered for
individuals wishing to reduce the total

number of daily injections of insulin, or for

those with recurrent hypoglycaemia.

Conclusion

Evolving technology has led to the
development of glucose-sensing and
insulin-delivery technology that may
enhance quality of life, improve glycaemic
control and prevent hypoglycaemia

in individuals living with TIDM.
Unfortunately, uptake of these systems
has been limited by financial factors.
Individual factors may also play a role in
limiting the use of these devices. Multiple
daily insulin injections remain a mainstay
of therapy in T1DM and the emergence
of new, improved insulins may lead to
improvements in patients receiving
multiple daily injections.

Authors

Felicity Pyrlis MBBS, FRACP, Endocrinologist,
Endocrinology Department, Austin Health,
Heidelberg, Vic; Endocrinology Melbourne,
Heidelberg Heights, Vic. felicity.pyrlis@austin.org.au
Fran Brown RN, CDE, Credentialled Diabetes
Educator, Melbourne Diabetes Education & Support,
Heidelberg Heights, Vic

Elif | Ekinci MBBS, FRACP, PhD, Sir Edward Dunlop
Medical Research Foundation Principal Research
Fellow in Metabolic Medicine, The University of
Melbourne, Department of Medicine, Austin Health;
Director of Diabetes, Austin Health, Heidelberg, Vic

Competing interests: None.
Funding: None.

Provenance and peer review: Commissioned,
externally peer reviewed.

References

1. Australian Institute of Health and Welfare.
Diabetes snapshot. Bruce, ACT: AIHW,
2018. www.aihw.gov.au/reports/diabetes/
diabetes-snapshot/contents/how-many-
australians-have-diabetes/type-1-diabetes
[Accessed 13 March 2019].

2. Adal, E, Onal Z, Ersen A, Yalgin K, Onal H,
Aydin A. Recognising the psychosocial aspects
of type 1 diabetes in adolescents. J Clin Res
Pediatr Endocrinol 2015;7(1):57-62. doi: 10.4274/
jerped745.

3. Nathan DM; DCCT/EDIC Research Group.
The diabetes control and complications trial/
epidemiology of diabetes interventions and
complications study at 30 years: Overview.
Diabetes Care 2014; 37(1):9-16. doi: 10.2337/
dc13-2112.

4. Orchard TJ, Nathan DM, Zinman B, et al.
Association between 7 years of intensive
treatment of type 1 diabetes and long-term
mortality. JAMA 2015;313(1):45-53. doi: 101001/
jama.2014.16107.

5. Diabetes Australia. Insulin pump therapy
in Australia. Diabetes Australia. Canberra:
Diabetes Australia, 2014. Available
at www.diabetesaustralia.com.au/
news/13542?type=articles [Accessed
13 March 2019].

6. Walsh JW, Roberts R. Pumping Insulin. 4th edn.
San Diego, CA: Torrey Pines Press, 2006; p. 117-28.

© The Royal Australian College of General Practitioners 2019



RECENT ADVANCES IN MANAGEMENT OF TYPE 1 DIABETES

FOCUS | CLINICAL

7. Scheiner G, Sobel RJ, Smith DE, et al. Insulin
pump therapy: Guidelines for successful
outcomes. Diabetes Educ 2009;35 Suppl 2:528,
42-43. doi: 10.1177/0145721709333493.

8. Steineck |, Cederholm J, Eliasson B, et al.

Insulin pump therapy, multiple daily injections,
and cardiovascular mortality in 18,168 people
with type 1 diabetes: Observational study. BMJ
2015;350(h3234). doi: 10.1136/bmj.h3234.

9. Pickup JC, Sutton AJ. Severe hypoglycaemia and
glycemic control in type 1 diabetes: Meta-analysis
of multiple daily insulin injections compared with
continuous subcutaneous insulin infusion. Diabet
Med 2008:25(7):765-774. doi: 10.1111/j.1464-
5491.2008.02486.x.

10. Schreiver, C, Jacoby U, Watzer B, Thomas A, et
al. Glycemic variability in pediatric patients with
type 1 diabetes on continuous subcutaneous
insulin infusion (CSII) or multiple daily injections
(MDI): A cross-sectional cohort study. Clin
Endocrinol 2012;79(5):641-47. doi: 10.1111/
cen.12098.

11. Nicolucci A, Maione A, Franciosi M, et al. Quality of
life and treatment satisfaction in adults with type 1
diabetes: A comparison between continuous
subcutaneous insulin infusion and multiple
daily injections. Diabet Med 2008;25(2):213-20.
doi: 10.1111/].1464-5491.2007.02346 .x.

12. Misso ML, Egberts KJ, Page M, O'Connor D,
Shaw J. Continuous subcutaneous insulin infusion
(CSII) versus multiple insulin injections for type
1 diabetes mellitus. Cochrane Database Syst
Rev 2010;1:CD0051083. doi: 10.1002/14651858.
CDO005103.pub2.

13. Jendle JH, Rawshani, A, Svensson AM,

Avdic T, Gudbjornsdottir S. Indications for
insulin pump therapy in type 1 diabetes
and associations with glycaemic control.

J Diabetes Sci Technol 2016;10(5):1027-33.
doi: 10.1177/1932296816650209.

14. Department of Health. The prosthesis list.
Canberra: DoH, 2019. Available at www.health.gov.
au/internet/main/publishing.nsf/Content/health-
privatehealth-prostheseslist.htm [Accessed 15
March 2019].

15. Medtronic. MiniMed® 670G system real-world
data show improved time in range and reduced
lows and highs across all patient groups including
a 41 per cent time in range improvement for
previous MDI patients. Dublin: Medtronic, 2018.

16. Bergenstal RM, Tamborlane WV, Ahmann A,
et al. Sensor-augmented pump therapy for
A1C reduction (STAR3) study: Results from the
6-month continuation phase. Diabetes Care
2011;34(11):2403-05. doi: 10.2337/dc11-1248.

17. Zhong A, Choudhary P, McMahon C, et al.
Effectiveness of automated insulin management
features of the MiniMed® 640G sensor-
augmented insulin pump. Diabetes Technol
2016;18(10):657-63. doi: 10.1089/dia.2016.0216.

18. Bergenstal RM, Garg S, Weinzimer SA, et al.
Safety of a hybrid closed loop delivery system
in patients with type 1 diabetes. JAMA 2016;
316(13):1407-08. doi: 10.1001/jama.2016.11708.

19. Tamborlane WV, Beck RW, Bode BW, et al.
Continuous glucose monitoring and
intensive treatment of type 1 diabetes. N Engl
J Med 2008;359(14):1464~76. doi: 10.1056/
NEJMoa0805017.

20. Battelino T, Conget |, Olsen B, et al. The use
and efficacy of continuous glucose monitoring
in type 1 diabetes treated with insulin pump
therapy: A randomised controlled trial.
Diabetalogia 2012;55(12):3155-62. doi: 10.1007/
s00125-012-2708-9.

© The Royal Australian College of General Practitioners 2019

21.

22.

23.

24,

26.

26.

27.

28.

29.

30.

31.

32.

33.

Polonsky WH, Hessler D, Ruedy KJ, Beck RW.
The impact of continuous glucose monitoring
on markers of quality of life in adults with type 1
diabetes: Further findings from the DIAMOND
randomized clinical trial. Diabetes Care
2017;40(6):736-41. doi: 10.2337/dc17-0133.

Feig D, Asztalos E, Corcoy R, et al. CONCEPTT:
Continuous glucose monitoring in pregnant
women with type 1 diabetes: A multi-centre
international randomised controlled trial - Study
protocol. BMC Pregnancy Childbirth 2016;16:167.
doi: 10.1186/512884-016-0961-5.

Ly, TT, Retterath, A, Nicholas JA, Lim EM. Effect
of sensor-augmented insulin pump therapy

and automated insulin suspension vs standard
insulin pump therapy on hypoglycemia in patients
with type 1 diabetes: A randomised clinical

trial. JAMA 2013;310(12):1240-47. doi: 10.1001/
jama.2013.277818.

Wood, A, O'Neal, Furler J, Ekinci E. Continuous
glucose monitoring: A review of the evidence,
opportunities for future use and ongoing
challenges. Intern Med J 2018;48(5):499-508.
doi: 10.1111/imj.13770.

Bolinder J, Antuna R, Geelhoed-Duijvestijn P,
Kroger J, Weitgasser R. Novel glucose-sensing
technology and hypoglycaemia in type 1 diabetes:
A multicenter, non-masked, randomised-
controlled trial. Lancet 2016;388(10057):2254-63.
doi: 10.1016/S0140-6736(16)31535-5.

Home, PD, Bergenstal, RM, Bolli GB, et al.
Glycaemic control and hypoglycaemia during

12 months of randomised treatments with insulin
glargine 300 units/mL vs glargine 100 units/mL in
people with type 1 diabetes (EDITION 4). Diabetes
Obes Metab 2017:121-28. doi: 10.1111/dom.13048.

Riddle MC, Bolli GB, Ziemen M, et al. New
insulin glargine 300 units/mL vs glargine 100
units/mL in people with type 2 diabetes using
basal and mealtime insulin: Glucose control
and hypoglycaemia in a 6-month randomised
controlled trial (EDITION 1). Diabetes Care
2014:37(10):2755-62. doi: 10.2337/dc14-0991.

Yki-Jarvinen, H, Bergenstal R, Ziemen M, et al.
New insulin glargine 300 units/mL vs glargine
100 units/mL in people with type 2 diabetes using
oral agents and basal insulin: Glucose control

and hypoglycaemia in a 6-month randomised
controlled trial (EDITION 2). Diabetes Care
2014;37(12):3235F43. doi: 10.2337/dc14-0990.

Davies M, Sasaki, T, Gross JL, et al. Comparison
of insulin degludec with insulin detemir in type 1
diabetes: A 1 year treat-to-target trial. Diabetes
Obes Metab 2016;18(1):96-9. doi: 101111/
dom.12573.

AMSL Diabetes. Dexcom G4 Platinum®.
Chatswood, NSW, 2019. Available at http://
amsldiabetes.com.au/item/dexcom-g4-platinum/
[Accessed 14 March 2019].

Medtronic Australasia Pty Ltd. Meet the
MiniMed®640G. Macquarie Park, NSW: Medtronic
Australasia, 2019. Available at www.medtronic-
diabetes.com.au/products/minimed-640g-system
[Accessed 14 March 2019].

Abbott Diabetes Care - FreeStyle Libre. FreeStyle
Libre. FreeStyle Libre Sensor. Doncaster,

Vic: Abbott's Group, 2019. Available at www.
freestylelibre.com.au/glucose-monitoring-system/
sensor [Accessed 14 March 2019].

Kallas-Koeman MM, Kong JM, Klinke JA, et al.
Insulin pump use in pregnancy is associated
with lower HbAlc without increasing the rate of
severe hypoglycaemia or diabetic ketoacidosis
in women with type 1 diabetes. Diabetalogia
2014;57(4):681-89. doi: 10.1007/s00125-014-
3163-6.

correspondence ajgp@racgp.org.au

REPRINTED FROM AJGP VOL. 48, NO. 5, MAY 2019 |

261



