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Overview of Talk 
• Diabetes Technology Update – Smart pens and Pumps – CGMS –

• Semi-closed loop systems – towards an “artificial” pancreas

• 2023 NSW Statewide Model of Care for Paediatric Diabetes
• Important Role for Primary Care
• EOI for Nepean Primary Care Paediatric Diabetes Education 

Program and Clinical/Education Partnership

• T1DM and DKA into the T1DM Prevention Millenium! 
• What should it entail and how can we increase our impact to 

prevent DKA a life-threatening complication

• 4T DKA Prevention Campaign 
• Highlighting our amazing Multicultural Unit led by Ms Una Turalic
• Translated 4T DKA Posters
• 4T Video with our Amazing Nepean Diabetes Families and Team



Age-sex standardised incidence rates of type 1 diabetes
Per 100,000 population per annum in children and adolescents aged 0–14 years

In 2021 ~ 13,200 persons (0-19 years)  
with T1DM in Australia



THE UNITED NATIONS OF DIABETES 



Highlights
In 2021, IDF estimates show that:

1 in 2
Adults is undiagnosed 
240 million people

1 in 10
Adults (20-79 years) 
has diabetes 
537 million people

3 in 4
People with diabetes live in 
low and middle-income countries

1.2 million
Children and adolescents below 
20 years have type 1 diabetes

149,500
More children and adolescents
with type 1 diabetes

NBMLHD Paediatric Diabetes Service
Annual number of children with newly diagnosed T1DM  and now T2DM 
presenting  is between 30-35 per year, so we now have ~ 220 children in our service. 

Every year in Australia ~ 3,000 children are diagnosed with T1DM
and ~ 400 children and adolescents with T2DM.  



Estimated cumulative probability for preproliferative diabetic retinopathy or worse (PPDR) for 
different area under the curve (AUC) glycated haemoglobin (HbA1c) values allowing for non-

linear relation using spline functions for follow-up cohorts. 

Marcus Lind et al. BMJ 2019;366:bmj.l4894

©2019 by British Medical Journal Publishing Group

HbA1c >8.5%

Swedish Paediatric T1DM
Diabetes Registry
10,398 children and young adults
followed for between 8-20 years
for retinopathy and nephropathy

Mean age of cohort 14.7 years
43% female
Mean HbA1c 8.0%
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HbA1c Glycaemic
Targets

T1DM < 7.0%

T2DM < 6.5%



I am Brave, I am Strong, I am Happy, I am a Super 6 and 7s er
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Child with Type 1 Diabetes “Join the  Super Six Sevens HbA1c Flyers Club”
The patient and family journey - Primary Goal: a healthy, thriving happy child/adolescent with good diabetes control with the best HbA1c as possible, ideally between 6.5-7.5%.
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Diabetes Education
Child and Family

Extended 
Family/Carers
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General Practitioner
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#Clinic Screening– Growth and Puberty, HbA1c, BP, Annual bloods and
Complications Screening (>11 years), Diabetes Knowledge, Psychosocial Well-
being, Family Mental Health and Diabetes Distress and Transition Preparation.
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HbA1c
on Target

Super Sixes to Sevens

$ Prior to Hospital admission: Develop Goals and Expectations Contract between 
child, family and Diabetes Team to identify current psycho-social and other 
barriers to overcome to improving diabetes control.

$

Q: Why is your child’s HbA1c level important?
A: The higher the HbA1c above 7.5% 

the greater the risk of 
Diabetes Complications
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What’s “New” in the Management of Children with 
Type 1 Diabetes Mellitus (T1DM)

Nepean Hospital Paediatric Department
Co-Presenter: Dr Jeff Yeung

Available in USA only 
FDA Approval 5/2023



Paediatric 
Diabetes 
Service

• ~ 220 patients 2 to 16 years of age
• ~ 60% on an insulin pump system 
• ~ 2/3 on Medtronic 770G/780G (JDRF Pump 

subsidised program) subsidised
• ~ 1/3 on Animas T-Slim 
• Other: Omnipod, Ypsomed

• Main CGM systems:
- Libre freestyle, Dexcom G6, Guardian Link 3/4
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Medtronic 
780G pump
G4 CGMS
SmartGuard

Automatic 
Meal 
Detection 
Technology

15

More freedom with food 

No need for calibrations*

with the new 
Guardian™ 4 Sensor & 
Guardian™ 4 Transmitter

No calibrations 
required

288 sensor 
glucose 
measurements 
per day without 
the need for 
calibrations.*

Sensor glucose 
can be used for 
treatment 
decisions*.

The MiniMed™ 780G 
system can be used in 
combination with the new 
Guardian™ 4 Sensor and 
Guardian™ 4 Transmitter. 



Automatically adjusts and corrects glucose levels 
every 5 minutes, as needed*

For illustrative purposes only.
*Refer to System User Guide - SmartGuard™ feature. Some user interaction required
1. Carlson, AL. et al. Poster at the 80th International Conference of the American Diabetes  Association, June 12-16. 2020, Chicago/Virtual 
2. De Bock M. et al. Poster at the 80th International Conference of the American Diabetes  Association, June 12-16. 2020, Chicago/Virtual 

SmartGuard™ Technology helps prevent highs and lows1, 2

3.9

5.5

10.0

20:0016:00

Helps prevent highs1,2

Gives you more insulin 
if you’re trending high*

Helps prevent lows1,2

Gives you less insulin 
if you’re trending low*

Auto corrects highs early, before they occur
Adjusted, small auto correction dosing, up to every 5 minutes*

Glucose levels mmol/L
Basal insulin
Auto correction bolus

A

B
C

D

A Choice of a basal target of 
5.5 mmol/L (default setting), 
6.1 mmol/L or 6.7 mmol/L

B The auto correction target is set at 
6.7 mmol/L

C Basal insulin adjusts every
5 minutes based on SG values

D Auto corrections delivered if the 
algorithm determines they are 
needed, can be as frequent as 
every 5 minutes and up to 288 
times a day:
• Max basal reached
• SG > 6.7 mmol/L
No automatic corrections 
if Temp Target is set



Medtronic 780G Pump: Initial real-world evidence (n=12,870):
Impact of recommended settings on TIR and GMI•

0.6

1.9

75.8

17.2

4.5

All users Recommended 
settings users* 

Number of users, n 12,870 1,482

Time in SmartGuard, % 92.3 94.9

Mean SG, mmol/L 8.0 7.6

GMI**, % 6.8 6.6

5.5mmol/L 
Glucose target

2 hours
AIT (Active 

Insulin Time)

*Recommended SmartGuard™

Settings

Percentage of Users Achieving the 
Glycaemic Targets1

Time in Ranges, %

>13.9mmol/L

3.9-10mmol/L<3.0mmol/L

10-13.9mmol/L

3.0-3.9mmol/L 
TIR > 70% GMI* < 7%

0.6

2.3

80.7

13.6

2.8

* Recommended setting users are the ones using the combination of glucose target setting at 100 mg/dL and Active Insulin Time (AIT) at 2 hours for at least 90% of the time.  Recommended SmartGuard™ feature settings for each single patient must be defined by 
HCPs based on individual targets and specific needs.       **Glucose Management  Indicator (GMI) based on reported mean glucose values. Calculated using JAEB https://www.jaeb.org/gmi/.      
1. Arrieta et al. Diabetes Obes Metab. 2022;24:1370–1379.
* Due to inherent analysis limitations, caution is advised when attempting to extrapolate these results to new patients.  There could be significant differences. 

93.5%

76.4%

All users

Recommended 
Settings users*

76%

91.5%

Recommended 
settings users*

All users

https://www.jaeb.org/gmi/


Medtronic 780G pump: Initial real world evidence (n=12,870): Impact of 5.5 target

Overall
>15 years ≤15 years

Overall Target 5.5mmol/L 
AIT 2-hra Overall Target 6.1mmol/L 

AIT 2-hra
Target 5.5mmol/L 

AIT 2-hra

Usersb, n 12,870 8,874 836 3,211 89 365

Time in AHCL, % 92.3 ± 13.0 92.3 ± 13.0 95.0 ± 8.0 92.7 ± 12.3 95.1 ± 7.6 94.6 ± 10.0

Mean SG, mmol/L 8.1 ± 0.84 8.1 ± 0.84 7.6 ± 0.63 8.1 ± 0.81 8.0 ± 0.72 7.6 ± 0.68

GMI, % 6.8 ± 0.4 6.8 ± 0.4 6.6  ± 0.3 6.8 ± 0.3 6.7 ± 0.3 6.6 ± 0.3

*Recommended initiation settings are: 5.5mmol/L auto basal target for adults, children ≤  15 years old:  6.1mmol/L and reduce to 5.5mmol/L if no concern with hypoglycaemia.
A Individuals using the specified glucose target and Active Insulin Time ≥95% of the time; b Number of users with >10 days of sensor glucose data
Arrieta A, et al. Diabetes Obes Metab. 2022;10.1111/dom.14714
*Due to inherent analysis limitations, caution is advised when attempting to extrapolate these results to new patients.  There could be significant differences.  

0.6 0.5 0.6 0.7 0.6 0.8
1.9 1.8 2.2 2.5 2.1 2.8

75.8 76.5 81.3 73.9 76.5 78.9

17.2 17.1 13.3 17.5 16.0 14.2
4.5 4.1 2.6 5.4 4.8 3.3Time in Ranges, %

>13.9mmol/L

3.9-10mmol/L

<3.0mmol/L

10-13.9mmol/L

3.0-3.9mmol/L



Animas T Slim- Control and Basal IQ- Dexcom G6 CGMS Insulin Pump System 





BGL Target Flexibility with Physical Activity and Sleep





The PDM

Modern, touch-screen
Personal Diabetes Manager (PDM) —
Insulin data and delivery control  
at your fingertips

The Pod

Tubeless, wearable
Place almost anywhere 

you would give  yourself 
an insulin injection for 

up to 3 days  of nonstop 
insulin delivery

TWO SIMPLE PARTS

• Omnipod DASH® Insulin Management System

2 3 |



2 4 |



+ Fewer injections*, fewer daily interruptions
+ Consistent, hands-free insertion
+ No need to see or touch the insertion needle

*Based on average number of injections required every 3 days (MDI:~4.5/day)

Simplify the Burden of Multiple Daily Injections

VS

OMNIPOD DASH® SYSTEM
 1 Auto-cannula insertion

MDI
 Approx. 14 Syringe/Pen Injections Myrthe H.

PODDER™ SINCE 2019

**The Pod has an IP28 rating for up to 7.6 meters for 60 minutes. The Personal Diabetes Manager is not waterproof.



+ Tubeless means fewer parts than tubed insulin pumps
+ The Pod holds and delivers insulin, without any 

concern of tubes getting in the way

Tubeless Flexibility

OMNIPOD DASH® 

2 components
CONVENTIONAL PUMP

3+ components

VS

Hanna M.
PODDER™ SINCE 2018



Additional Specifications:
+ Insulin reservoir volume: 200 units
+ Cannula insertion depth: 6.5 mm
+ Operating temperature range: 4.4° C to 40° C

WATERPROOF*

+ No need to disconnect for  swimming 
or bathing* for up to 72  hours of 
continuous insulin delivery

TUBELESS

+ No need to make clothing choices  to 
accommodate pumps, and no need to 
worry about tubes  getting tangled or 
pulled

AUTO-CANNULA INSERTION

+ Your patients can initiate  therapy 
without touching or  seeing an insertion 
needle

BLUETOOTH® ENABLED

+ Communicates with the PDM via 
Bluetooth® wireless technology

*The Pod has an IP28 rating for up to 7.6 meters for 60 minutes. The Personal Diabetes Manager is not waterproof.

+ The small, waterproof, tubeless Pod offers a truly differentiated 
experience compared to MDI and tubed pumps



Rapidly 
Evolving 
Diabetes 
Technologies

• Smart insulin pens and associated smartphone 
insulin dosing apps and log i.e. NovoPen 6, 
NovoPen Echo, Medtronic InPen

- Record dose/time +/- communicate with CGM
• Omnipod 5 – Dexcom G6 CGMS 

• semi-closed loop system

• Libre 3 – autoreadings of CGMS to phone app
• iLet Bionic Pancreas (full automated insulin-

delivery system) – recently approved by USA 
Food and Drugs Administration (FDA) for over 
6 years old with T1D in the USA



2023 NSW
Model of Care for 
Paediatic Diabetes
A/Prof. Gary Leong
Paediatric Endocrinologist
Paediatric Diabetes Service
Nepean Hospital



Hub and Spoke Model
• Covers children  Type 1 and 2 Diabetes Mellitus and 

Maturity-onset of Diabetes of the Young (MODY)

• Spoke and Hub Model
• Reference Services - > 150+ patients –

• SCHN Network- CHW and SCH Randwick and 
John Hunter Hospital, Newcastle

• RNSH, NBMLHD,
• Campbelltown/Liverpool

• Paediatric Specialist Diabetes Service
• > 30 patients – city or regional e.g. St.George, 

Gosford, Wollongong
• General Diabetes Service 

• < 30 patients – regional- e.g. Wagga Wagga, 
Orange, Dubbo and others



Important
Role for GP
in Diagnosis
Phase



Role of GPs in Paediatric Diabetes Management

Primary Care providers’ experience in the 
management of paediatric type 1 
Diabetes in Western Sydney, New South Wales

Hardikar N, Power T, Leong GM, Liu A, Bhurawala H
AJGP 2023:52:7:464-471

Our qualitative study reported that GPs have little 
involvement in management of children with diabetes,
but that many GPs want more education and up-skilling 
in a shared-care model of care.

This is critically important in the diagnosis phase 
for early diagnosis and DKA prevention,
but in on-going management of family and child
diabetes distress and mental health. 



Register your interest in participating in a Paediatric Diabetes Educational Program



DKA
Prevention  
Early Diagnosis 
and 
Recognition
of the 4T 
symptoms in 
ANY child of 
any age is the 
key



Nepean Retrospective Review of Paediatric Diabetes presentations from 2010-2020 
Shahzad Sarwar, Habib Bhurawala, Gary Leong  & Anthony Liu
(manuscript in preparation)

196 presentations with 
T1DM – new or 

previously diagnosed  

Mean Age 9.3 yrs +/- 4.0 
yrs

54% female

118/196 (60%)
newly diagnosed T1DM -

38% of those with new 
T1DM had DKA

Ph < 7.30 and HCO3 < 15 
mmol/L with BGL > 11 

mmol/L

18/196 presentations for 
severe hypoglycaemia

6/18 – Seizures 
(67% on MDI) 

No mortalities, though no 
data on long-term 

diabetes control or ethnic 
background in this cohort



Nepean Retrospective Review of Paediatric Diabetes presentations from 2010-2020 
Shahzad Sarwar, Habib Bhurawala, Gary Leong , Anthony Liu 

Severe DKA (Ph<7.10)
< 5 years (n=12)  42%
5-10 years (n=2) (9%)

>10-16 years (n=20) (25%)

Presenting symptoms in order of frequency

Feeling generally unwell
Polydipsia
Polyuria

Nausea/vomiting
Weight loss 

i.e. 4Ts

14 transferred to Tertiary 
Children’s Hospital 

For severe DKA  = 7%  (78% were 
newly diagnosed T1DM) 

DKA recurrence rate 10% of 
cohort

In newly diagnosed T1DM DKA
Mean Ph 7.16+/-0.11

BGL 28.1 mmol/L +/-10.7
HbA1c 12.3%+/- 2.3

No cases of Hyperglycaemic
Hyperosmolar State (HHS)
No presentations of T2DM



ISPAD 2022 Updated DKA guidelines



Prof Bruce King and Colleagues 
– John Hunter Children’s 
Hospital

Community Diabetes 
Awareness Campaign in child 
care centres, schools and GP 
offices in Gosford area 
decreased DKA incidence by 
64% c/w control regions who 
did not receive 4T DKA 
education posters.

During the 2-year awareness 
campaign period the rates of 
DKA decreased from 37.5% to 
13.8% (64% decrease) in 
children with newly diagnosed 
T1DM.



THE UNITED NATIONS OF DIABETES 

WELCOME TO 
THE 4T DKA PREVENTION CAMPAIGN 

VIDEO LAUNCH



November 14



4T DKA 
Prevention 
Campaign
https://clinicalexcellence.qld.gov.au/resources
/diabetes-resources/diabetic-ketoacidosis



DKA Prevention Strategy Targets

General Community 
Young Families 

Schools
Primary Care GP Network

Community Nurses/Centres



Translated 4T DKA Posters – Multiple languages in collaboration 
with Una Turalic and the Nepean Multicultural Unit and QLD Health

English Hindi Vietnamese Turkish

Will also be available in Samoan, Maori, Arabic, Farsi, Tamil, Greek, French, Italian, Chinese, Bengali, Spanish, Indonesian.



4T DKA Prevention Video 
Multicultural Inclusion Grant Support

With permission from families featured in the video

Sub-title
Translation in 
4 languages to date:
Arabic
Turkish
Farsi
Samoan



The Future in T1DM 
and DKA  Prevention 

• Focus on diagnosis of pre-
symptomatic Autoimmune T1DM

• Screening of First-degree relatives 
affected by T1DM

• Screening of general population

• Immunotherapy for delaying islet 
cell immune-mediated 
destruction 

• Identification of environmental 
risk factors has been elusive

T1D is characterized by four stages as shown in Figure 1. 
Stage 1 Multiple islet autoantibodies, normal blood glucose, 
presymptomatic. 
Stage 2 Multiple islet autoantibodies, abnormal glucose 
tolerance, usually pre-symptomatic. 
Stage 3 Blood glucose above ADA diagnostic thresholds. 
Stage 4 Established T1D





www.Trialnet.org https://jdrf.org.au/research/explore-research/

http://www.trialnet.org/


Reflections

• T1DM in children and adolescents is associated with significant long-term physical and mental health problems
• Diabetes Technology is advancing quickly to reduce the burden on child, family and the diabetes team alike!
• But there is still much to do to promote good mental and metabolic health in our patients and their families
• DKA incidence in our NMBLHD and in general remains unacceptably high in children newly diagnosed with T1DM
• Anecdotally DKA rates have been higher since COVID-19 pandemic
• DKA prevention campaigns using the 4T Diabetes Education Posters have successfully been undertaken in Australia and UK
• DKA prevention in the child with T1DM and his/her family reduces long-term anxiety/diabetes distress and we hypothesise

improves long-term diabetes control and diagnosis acceptance/self-efficacy
• The effect of  a multiculturally-sensitive DKA 4T prevention campaign in our ethnically diverse community remains to be tested 
• There is a clear role for GPs in Primary Care to support families with T1DM but your skills are underutilised and your time 

limited!
• We would like to welcome the collaboration of GP Champions in the NBMLHD with interest in child health and diabetes (T1DM 

and the prevention and management of T2DM) to be involved in a proposed GP/PHN Nepean Education Partnership
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What’s “New” in the Management of Children with 
Type 1 Diabetes Mellitus (T1DM)

Nepean Hospital Paediatric Diabetes Service
Ms Julie Longson Senior DNE and Ms Lisa Fahey DNE are 
available in foyer at Morning Tea to demonstrate some of the 
currently available insulin pumps and CGMS devices



Register your interest in participating in a Paediatric Diabetes Educational Program
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