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Medicines Management in Type 1 Diabetes

* Principles of Insulin management
* Hypoglycaemia
» Avoiding Hypoglycaemia and Hyperglycaemia

 Emerging issues

Australian Commissionon
Safety and Quality in Health Care
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Discovery of insulin - 1921

Case VI Before Insulin Case VI 4 Moz, After

Australian Commissionon
Safety and Quality in Health Care

Management of insulin

Longer acting insulins allowed twice and then
once/day insulin regimens

More concern over hypoglycaemia than long term
complications

Did not think it was necessary to change insulin
doses

-> Fixed insulin, fixed carbohydrate regimen

-> "Diabetic Diet”

Make it easy for people with diabetes
-> Once/day long acting
-> Twice per day mixed quick and medium acting
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* 1441 people with T1D randomised to intensified insulin
therapy or usual care

Australian Commissionon
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New EnglJ 1993; 329:927-986



NATIONAL MEDICINES
SYMPOSIUM 2025

-

e Type 1 diabetes is a disease of insulin

deficiency
e The treatment of type 1 diabetes is I
insulin replacement — not diet Prof Michael Berger
N / 02.06.1944 — 18.08.2002

researcher, physician,
educator, visionary

Australian Commissionon
Safety and Quality in Health Care
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Everyone is different!
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Hypoglycaemia - Implications
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» Hypos disrupt everyday activities,
provokes unpleasant symptoms

How ARE You
GETTING ON
WITH THE

ERrR.. IT'S HALF
DONE. But I'M
DEFINITELY FEELING
VACUUMING?

« Severe hypoglycaemia can cause coma,
seizures, strokes, arrhythmias and even
death

* Negative effects on mood and emotions

 Impairs cognitive function; can affect
performance of many activities; falls

* Long term effects, weight gain

GETTING CAUGHT OFF GUARD BY HOUSEWORK
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Frier, B. M. Nat. Rev. Endocrinol. 10, 711-722 -
Australian Commission on s
Safety and Quality in Health Care ;L
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Hypoglycaemia Assessment, Prevention, and
Treatment (continued)

6.16 Glucagon should be prescribed for all individuals taking insulin. A Family, caregivers,
school personnel, and others providing support to these individuals should know its location
and be educated on how to administer it. Glucagon preparations that do not have to be
reconstituted are preferred. B

6.17 All individuals taking insulin A should receive structured education for hypoglycemia
prevention and treatment, with ongoing education for those who experience hypoglycemic
events.

6.18 One or more episodes of level 2 or 3 hypoglycemia should prompt reevaluation of the
treatment plan, including deintensifying or switching diabetes medications if appropriate. E

Australian Commissionon
Safety and Quality in Health Care
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Everyone is different!
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Avoiding Hypoglycaemia and
Hyperglycaemia in Type 1 Diabetes

If it weren’t for hypoglycaemia, we could give as much insulin as
we want!

1. Better Insulin Regimen

Australian Commissionon
Safety and Quality in Health Care



Insulin Onset Peak Duration

== NATIONAL MEDICINES _
SYMPOSIUM 2025 Apidra
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Everyone is different: Ultra rapid Insulins
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Fiasp = Ultra fast aspart (5m)
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Lyumjev = Ultra fast lispro (11m)
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Australian Commissionon
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Therapeutic - -
NATIONAL MEDICINES tey - Know your insu lins
SYMPOSIUM 2025 Duration of § Insulin brand name (active ingredient name)
action g 100 isnitslmL uriess ohanwise stated

Ultra short
acting

Short
acting

Make it easy-
use a pen!

Intermediate
acting

Devices
Non-disposable - 0.5
— 1 unit increments

Mixed long
and short
acting

Mixed long

acting with

ultra short
acting

Mixed ultra long
acting with
ultra short

acting

Memory function to record dose and time
since last injection

Long acting

Australian Commissionon
Safety and Quality in Health Care

e oamw " o=
MovaRapid™® {insulin sspar )i Fiasp® {{asier-acing insuln aspan &~
—— i) il L —— T

Aplcra™ [Insudin glulisine]*® Humnalag® finaulin lispra)*®

Humalog®™ LIZ00 {insubn kspro)
200 wnitsfmlL
[high concentration)

Insuman® Infusat jrautin neutmal;
Ayl atie via 365

Actrepid® {inauln neutaly Hurriulin® R {iraudin neusmly

i

Hurmudin™ MPH (insuin isephane)® Prolophene® (insulin iscphans)®

Eromes 1] ik d

Protaphans® Inrcied® (ingulin isophane)

Cloiaty

S
BF

Z] Humudin® 3070 Mixtard™ 070
2| (nsulin nevtral 30% + insuin {sulin neutral 20% & inaulin Kistard™ 3070 Innoles™
o] isophane T0%)" isophane 70%) {insulin neulral 30% + insubin isophane T0%)

Cahar less commonly used product: Mikard S0/5T° (insulin neubrsl 505 + insulin iscphane 50%) cartidge

= b e —— = =

= -
Humalog® MixZs

Mewollin® 30
(insulin aspart 30% + insulin aspan protamine 70%)*  (fEulin ispre 25% & insubn lispeo prataming TEH"

[Less commonly used) Humalog MixS0® (ireuin lispro 50% + insulin Aspra protaming S0%)*

Ryzodeg® T30 (insulin aspart 30% + insuln dagludec 70%)"

5 Levere® (Insulin dalamir®

— B —C

Oplisulin™ (nsuin glargine)® Somgles® (insulin glargine)

el 25
Tiaujea™ finsublinglangme)
300 unitsiml
{high concentration)

Approved Tor use at:

When to
administer

[immediately
before meals)

({up o 30 minutes
before meals)

OMNCE or TWICE
daily

[withfwithout food)

ONCE or TWICE
daily
{up ta 20 minutes
before meals)

OMNCE or TWICE
daily

Usually
ONCE
daily®

(somatimes large
doses prascribed
TWICE daily)

Hwithiwithout feod)
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Injection sites

e Children
e Adults

« Absorption can be affected by:
* Needle length

« Technique o OO
+ Injecting rapid insulin into areas € Thighs
of muscle

9 Arms

o Buttocks

Australian Commission on
Safety and Quality in Health Care
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How many times should a pen needle be used?

* All pen needles are SINGLE use only \

Heedie used once

* FREE under the National Diabetes Services Scheme
(NDSS)

Heedle used G Hmes

Australian Commissionon
Safety and Quality in Health Care
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Lipohypertrophy

Australian Commissionon
Safety and Quality in Health Care
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Avoiding Hypoglycaemia and
Hyperglycaemia in Type 1 Diabetes

If it weren’t for hypoglycaemia, we could give as much insulin as
we want!

2. Technology can help!

Australian Commissionon
Safety and Quality in Health Care



+§¢EI‘3<'§§H‘|\’/'F2°0'%”ES Current technology in type 1 diabetes

Insulin delivery Glucose sensing
* Insulin pen * Capillary blood glucose If ngh->
* [nsulin pump e Continuous glucose : :
- Conventional pump monitoring corre.cfclgn/Insulln
- Patch pump - Flash glucose monitoring SenSItIVIty Factor-
- Conventional Needs a target
- Implantable

Data management Glucose-responsive

Insulin: insulin delivery
carbohydrate * Health-care * Threshold-based
ratio professional-centred suspension
- Data and/or web portals ¢ Predictive low-glucose
¢ Patient-centred suspension
- Data and/or web portals ¢ Hybrid single-hormone
- Remote monitoring closed-loop
- Mobile apps

Australian Commissionon
Safety and Quality in Health Care

Tauschmann and Hovorka. Nature Reviews Endocrinology, 2018 August
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s

/ DexcomG7 and G6 ,;p

Guardian 4
smart CGM

( se ensor
Checks gl els
ve IP'TLI e

up to 7 days.

°............ Recha geabl
tr: T

ansmitter

'\\ y Connects to comp atible
- mobile device using
Bluetooth.®
Rechargeable. Lasts up

Australian Commissionon
Safety and Quality in Health Care



NATIONAL MEDICINES )
SYMPOSIUM 2075 Example of an AGP (ambulatory glucose profile)

GLUCOSE STATISTICS AND TARGETS TIME IN RANGES Ambulatory Glucose profile (AGP) report is displayed for 14 days of sensor
*
26 Feb 2019 10 Mar 2019 Ldays — Very Hight-250marst) . 20%(she sominy | WEAT- It COrTelates well to 3 months of *CGM data
. e : CGM is active 99.9%% of time. Recommendation is for min 70% usage (10
Glucose Ranges Targets (% of Readings (Time/Day)] : $
Target Range 70-180 mgidL .....Greater than 70% (16hr 48min) s Hiah 23% (Shr 21min) days] fO?' reIIable data
Below TOmafdL ... ...Liess than 4% (58min) L TR b el

Below 54 mgidl Less then L% {Lbunis) - Time in range (TIR)- aim is to slowly increase time spent in range. TIR (3.9-
Above 250 mg/dL...._. ... LSS than 5% (1hr 12min)
Each 5% increase in time 1 (70-180 mg/dL) is clinically beneficial Target Range (70-180 mg/dL) _ 47%( =~ 10mmol/l) of 70% correlates to HbA1lc of 53 mmol/mol
Average Glucose 173 mg/dL Aim for low (<3.9 mmol/l) to be limited to < 5% and very low
Glucose Management Indicator (GMI)  7.6% 19
Glucose Variability 49,5% LOW o &mﬁm/ (<3.0mmol/l) to be <1%
o O%in2emnl - Glucose Management Indicator (GMI)- Provides with estimated HbA1lc

Defined as percent coeffickent of variation (%CV): target 536%

Glucose variability (GV)- refers to how much the glucose readings varies
PR ACATE RV ALK R R PAD EIL R AR from mean or median glucose. Low GV indicates stable glucose profile

AGF s 8 surnmary of ghucoss vakss from the teport paricd. with medan (30%) mnc other parcenties shown e # oooumng in o soghe Sy,

Ambulatory glucose profile: The solid line is the median or 50% line; half of
all glucose values are above and half are below this value.

The 25th and 75th percentile curves shaded in dark blue represent the
interquartile range or 50% of all values and are a good visual indicator of
the degree of GV.

The dashed outer lines (the 10th to 90th percentile curves) in light blue
indicate that only 10% of glucose readings were above or below these value

e T vy T e L Graph showing daily data. Each daily profile represents midnight to
o AA_ [T Al ' A midnight data
N SN b i
.:u: i .:,.{]E1 e .3...‘:1' - .::q‘}: 2 ("\.T,-‘:"j e p\:wm 1} \:ﬂ_m X -
Ik PN B AVl VA TN

Each cally proSie reOresents & Mg midnighl period

C2019 Auican Diabwies Assosiation. Published oulbine at hep. o care.diatetes ournaly.on g ook suppl dol. 10 288 T deil 90028~ DC)

Astha Soni et al. Arch Dis Child Educ Pract Ed
Australian Commission on 2022;107:188-193
Safety and Quallty in Health Care Copyright © BMJ Publishing Group Ltd & Royal College of Paediatrics and Child Health. All rights reserved.




+§¢IAS§§H&E%%”ES Smart glucose meters (Bolus Calculators)

ACCU-CHEK
Av pert

« Majority of patients either do not correct for high
glucose at all or get the calculations wrong o

* Meter programmed with insulin:carb ratio and
correction factor. Each bolus consists of insulin for
carbs and insulin for correcting high glucose

 Studies have shown improved HbA1c, reduced hypos
and improved QOL

Diabetes Ther (2013) 4:1-11
DOT 10.1007/s13300-012-0017-4

REVIEW

Glucose Meters with Built-In Automated Bolus
Calculator: Gadget or Real Value for Insulin-Treated
Diabetic Patients?

M. Colin - Isabelle Paris

Australian Commissionon

. Use of an Automated Bolus Calculator in MDI treated type 1 diabetes:
Safety and Quality in Health Care f vP

Signe S et. al. Diabetes Care 2012,35: 984-990



NATIONAL MEDICINES Smart Insulin Pens

1. NovoPen® 6 2. Data 3. Data 4. HCP

capture storage review of data

In-cllnlc data ’ l
=Ep
¢ Vlsuallsatlon of
Blood glucose Storage o patient data

data data on cloud (insulin dosing
and glucose

v data) on same

interface using
Anonymised data transfer to HCP platform

Novo Nordisk for research and
product development purposes

NovoPen 6 and NovoPen Echo

Australian Commissionon

Safety and Quality in Health Care , _
Adolfsson et. al. Diabetes Technology and Therapeutics 2020



2 NATIONAL MEDICINES Benefits of insulin pumps
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A Multiple Daily Insulin Injections

* CSll allows more physiological
replacement of basal insulin
requirements

« Lower variability of absorption
of basal insulin

olfliter)

Blood Glucose (mm

 On demand modulation of
basal insulin to match
individual needs; e.g. exercise
or stress

« With CGM - Predictive low
glucose suspend technology

ol fliter)

Blood Glucose (mm

Clock time

Australian Commissionon
Safety and Quality in Health Care

M EMGL | MED 366;17 MNEJM.CRG APRIL 26, 2012
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The Delivery of Insulin

Infusion Set”

@ Tubing: carries insulin from the pump to you
Reservoir
© Reservoir Connector: end of the tubing that

attaches the reservoir which holds the insulin

N O F i a S p © [Insertion Site Section: other end of the

tubing that attaches to you

@ Cannula: tiny flexible tube placed into your
body** by the insertion needle included in
the insertion site section

@ Adhesive: holds the infusion set in place

O Reservoir Compartment: part of the pump
where the reservoir fits

You should replace both the infusion set and the
reservoir every 2 to 3 days.

*Quick-set® infusion set shown in illustration.

Australian Commissionon
Safety and Quality in Health Care
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| 6fi (::n;{\\\]illr
DexcomG7 and G6 '
til! FreeStyle

15-day

senser—— Libre 2

PLUS

PTIR 12+%
4, HbAlc 0.5+%

« Autonomous, graduated modulation of insulin delivery to achieve
target glucose

Australian Commission o « Hybrid = Meal bolus still required
Safety and Quality in Health Care

L]

Guardian 4
smart CGM
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Closed Loop-Automated Insulin Delivery "AlID”

DIY =

MiniMed™ 780G system# Loope rs

Australian Commissionon
Safety and Quality in Health Care
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Avoiding Hypoglycaemia and
Hyperglycaemia in Type 1 Diabetes

If it weren’t for hypoglycaemia, we could give as much insulin as
we want!

3. Self Management Barriers

Australian Commissionon
Safety and Quality in Health Care
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T Type 1 diabetes (T1DM)

* No condition that demands more of the individual than T1DM, Requires
life-long insulin therapy, impose a heavy burden on the individual, family
and healthcare systems

« Current treatment multiple daily injections or insulin pump therapy.
Requires multiple finger-prick measurements/CGMS, carbohydrate
counting and dynamic dose adjustments

« Many have “poor control”, glycaemic variability frustrates many;
Depression, anxiety and reduced quality of life very common

 Impaired awareness of hypoglycaemia (IAH) affects 20-40% of T1DM,
Severe hypoglycaemia (SH) affects up to 30% of individuals with T1D

Australian Commission on Foster et. al. Diabetes Technology and Therapeutics, 2019, (21) 66-72
Safety and Quality in Health Care https://digital.nhs.uk/data-and-information/publications/statistical/national-diabetes-audit/report-1
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So much language
used implies blame just

for having diabetes

Person with Diabetes

Being described as
‘non-compliant” is awful and does
not reflect the fact that everyone is doing
their best, maybe not the same best as

someone else, or even their best “best’ but
just the best they can at that moment.
Life is way more than Type 1 Diabetes
and it isn't always given top priority.

Life gets in the way.

Person with Type 1 Diabetes

&

The Use of Language in Diabetes
Care and Education

https;//doi.org/10.2337/dcil17-0041

Australian Commissionon
Safety and Quality in Health Care

Language and
Diabetes-stigma

Poor control => U R
Not controlling it!

Bringing an end to diabetes stigma and discrimination:
an international consensus statement on evidence and
recommendations

jane Spaight*, Ehzabeth Holmes: Tru

f ze, Stephanie Hanck, Rrchard | G Halt, ‘Wi
et Mchuity, thana Naranjo, Rebecca

ielsem, Tegn! ia, Chinstophar | La
Jazz Sethi, Mohammed Sewam, Jockie Sthet, Muthely Subromaniam, Helle Terkildsen Maindal,

* The language used by
healthcare professionals can
have a profound impact on
people living with diabetes

L)}

‘Check for
pdates

Jane K. chkiﬂson,1 Susan J. Guzm!:m,2
Melinda D. Maryniuk,?

Catherine A. O’Bn'un,‘ Jane K. Kudohim,s
Richard A. }uckson,s Nancy D’Hondt,7
Brenda Montgomery,® Kelly L. Close,® and
Martha M. Funnell®



afi» \ATIONAL MEDICINES Factors contributing to high HbA1c
sub-optimal glycaemia (T1DM)

* Physiology! Imperfect Technology

 Variable insulin absorption & problems with insulin injection sites
» Fear of hypoglycaemia; Needle Phobia; Diabulimia

* Relentless Burden; Depression, anxiety and lack of motivation

* Not monitoring glucose

* Clinical inertia

 Lack of access to technology / HCP

« Lack of access / non-engagement with high quality structured education
(self-management skills)

Australian Commissionon
Safety and Quality in Health Care
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TES OO R Factors that affect Blood Glucose

L oL Carbohydrate quantity L Too little sleep
+* Carbohydrate type 4 Stress and illness . b
4 Fat & ° Recent hypoglycemia As a person with diabetes, | always
4 Protein 4 During=sleep blood sugars fall into the trap of thinking I'm at
Caffeine 4 °* Dawn phenomenen fault for out-of-range blood sugars.
d A o Alcohol > Infusion setissues
&P Meal timing » Scar tissue / lipodystrophy
Fy Dehydration ¥ ¥ Intramuscular insulin delivery But after 18 years living with diabetes and 70,000
? Personal microbiome S Allereies hours wearing continuous glucose monitoring (CGM),
Py A h'rgh 86 level I've learned that there are all kinds of factors that
igher evel

affect blood glucose (BG), many of which are

ME DICATIQ N Cj {glucutoxlclty] impossible to control, remember, or even measure.
+ 4

Periods (menstruation)
++ 0 Medication dose A4 - Puberty
& P Medication timing S Celiac disease

% 4 | Medication interactions 4 - Smoking B R I G H T
A4 Steroid administration
4 Niacin (Vitamin B3) ENVIRONMENTAL ¢
L Expired insulin
 — . + Inaccurate BG reading

e Light exercise e Outside temperature
& A 10 High-intensity & 4 =7 Sunburn "'::"::-"
moderate exercise ? Altitude 1Wish
+ Level of fitness/training Someone Had

Handed Me
A Timeofday BEHAVIOR & DECISIONS | , |
& Food and insulin timing = DR e e e
¥ More frequent BG checks |= ANUVUMINED
o Default options and choices

¥+ Decision-making biases

] ; ADAM BROWN
. . & Family and social pressures
dialribe

Foreword by Kelly L. Close

Australian Commissionon
Safety and Quality in Health Care
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Avoiding Hypoglycaemia and
Hyperglycaemia in Type 1 Diabetes

If it weren’t for hypoglycaemia, we could give as much insulin as
we want!

4. Self Management Skills

Australian Commissionon
Safety and Quality in Health Care
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ating

« 5 day group program for 6-8 adults with type 1 diabetes using insulin pens
(also OzDAFNE Pump)

 Structured, comprehensive self-management education
 Insulin assessment and adjustment

« Counting carbohydrates
« Managing challenging situations such as illness, hypoglycaemia, physical activity, alcohol

and eating out
« Sick day rules

- Run by OzDAFNE CDE (RN) and dietitian (APD)

* Follow up 6 weeks, 6 months and 12 months

Australian Commissionon
Safety and Quality in Health Care



Papers
Type 1 Diabetes: Less guesswork.

NATIONAL MEDICINES More freedom. Better health.

SYMPOSIUM 2025 Training in flexible, intensive insulin management to
Outcomes of DAFNE oo

dose adjustment for normal eating (DAFNE) randomised
controlled trial

IAFNE Study Caroap

HbA1lc lowered 0.4%

,,,,,,,,

Treatment

Risk of severe hypoglycaemia reduced satisfaction

by 72%

insulin doses
Need for

CSll
_ o Hopkins et al, Diabetes Care, 2012
Australian Commissionon

Safety and Quality in Health Care DAFNE Study Group, Oct 2002, BMJ Elliott et al., Diab Med 2014
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Emerging issues in Type 1
Diabetes

Australian Commissionon
Safety and Quality in Health Care
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Stages of Type 1a diabetes in children and adolescents

The Stages of TID

s
I !
Immune k. - -
Activation QI:IG _\h :jhfj% ‘:ﬁj":k

j Immune
Response

Starting Point
¥ you have a malatve:

15x greater nsk of
developing T10 Immune Activation

Beta calls are attacked ﬁr

NN

Immune Response Wommal Blood Sugar Abnormal Blood Sugar  Clinical Diagnnsis
. Dervelopment of single 2 2 autnantibodies =2 autoamibodies = 2 autoantibodies
T Ce I I l I l e d I ate d ik oL Doty MO Symploms Ha swnplams Symplams

Australian Commissionon
Safety and Quality in Health Care ISPAD clinical practice consensus guidelines 2022:
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1.0+
No. without No. with
G Diagnosis Diagnosis
' Teplizumab 25 19
Placebo 9 23
0.8
2
9 07
8
()
= 0.6
8
=
%S 0.5 Teplizumab
§ 1
L
e 0.44
.0 + |
H
g 0.3+ Placebo
o 12 Months Delay
0.1
00 T T T T T T T T T T
0 6 12 18 24 30 36 42 48 54 60
Months since Randomization
No. at Risk
Tep[izumab 44 44 40 36 27 2. 15 14 10 9
Placebo 32 23 18 16 15 11 9 8 6 4

Effects of Teplizumab on Development of Stage 3 Type 1 Diabetes

Australian Commissionon

Safety and Quality in Health Care

Herold KC et al. N Engl J Med2019;381:603-613

Disease Modifying Agents in Type 1 Diabetes

Teplizumab approval for
type 1 diabetes in the
USA

On Nov 17, 2022, the US Food and
Drug Administration (FDA) approved
teplizumab as the first disease-
modifying therapy in type 1 diabetes.
The approval of teplizumab to delay
the onset of stage 3 type 1 diabetes
in adults and children aged & years
and older is the culmination of nearly
20 years of investigation and clinical
trials of anti-CD3-based therapies. The

The NEW ENGLAND

JOURNALof MEDICINE
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®swwrosum20s  The loss of Levemir-when no CSIi

DIABETICMedicine

DOl 10.11 11/dme.1 2806

O

Important information

from Novo Nordisk

. L]
novo nordisk

Important Advance Notice: Upcoming Changes to Novo Nordisk® Insulin Portfolio

BRAND NAME PRESENTATIONS TO ANTICIPATED END DATE NOVO NORDISK®
BE DISCONTINUED OF PRODUCT SUPPLY  PRESENTATIONS

AVAILABILITY IN REMAINING AVAILABLE
MARKET*

H. E. Hopkinson', R. M. Jacques®, K. J. Gardner®, S. A. Amiel* and P. Mansell®

"Mew Vidonia Hospital, Glasgow, TUniversity of Sheffield, TUniversity of Dundes, *King's College London and “Nottingham Uniersty Hosprtals NHS Trust, UK

Wi evermie il b « Some individuals:
« Moving to once/day from bd Levemir,
different day and night doses either:
* More insulin in the day->hypos
 Less insulin at night->hyperglycaemia

Australian Commissionon
Safety and Quality in Health Care
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Combined insulin deficiency (type 1) and insulin resistance (type 2).

Double

D i a betes Features of adult-onset T1IDM can overlap with T2DM, given their

slow metabolic progression and risk of metabolic syndrome (which

occurs in about 40%), so that the distinction between the types of
diabetes may be blurred.

Obesity in Adults with T1D

3.3% 1985-1990 Prew-ou-s clinical criteria e.g. onver age and lower BMI can Ige poor
discriminators as rates of obesity in the overall population increases.

22.2% 2015-2020

In the previous decade: Obesity rates seem to have stabilised among

younger people but have increased over time in adults with TIDM.

Australian Commission on
Safety and Quality in Health Care
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5. Vella - L. Buetow « P. Rovle - S, Livingstone «
H. M. Colhoun - J. R. Petrie

From: The use of metforminin type 1 diabetes: a systematic review of efficacy

Study SMD (95% CI) Weight (%)

'
Meyer et al. [63] —_— 068 (- 1.19,-0.17) 26.41
Hamilton et al. [20] - E _0.94(-1.74, -0.14) 1087 2020 reVieW
Samblad et al. [21] 4 0.00(- 077,076 1174 1 9 R CT

: S
Lund et al. [16] —""— 0.80 (-1.21, -0.39)  40.90 N 1 5 4 O
Jacobsen et al. [65] R 0.44(-1.27,038) 10,09

- 065 (-092,-0.3% 10000 _2-24 kg

Overall (F=0.0%, p=0.410)

-4

T T
174 0 1.74

SMD
Metformin better €£——  ——3 Metformin worse

Standardised mean difference of insulin dose between metformin-treated and metformin-free type 1 diabetes patients from five randomised

controlled studies, including the largest study to date [16] (see text for equivalent insulin dose units)

Australian Commission on Diabetologia (2010) 53:809-820
itvi 7/500125-009-1636-
Safety and Quality in Health Care DOL10.1007/500125-009-1636-9
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RCT SGLT2i and Type 1 diabetes

Pooled analysis of DEPICT-1 and DEPICT-2 studies™ Phase 3 trial™ (n=175) Pooled analysis of Tandem1*" and Tandem2* (n=1575)

Dapagliflozin 5mag/day  Dapagliflozin 10 mg/day Placebo Ipragliflozin 50 mg/day Sotagliflozin 200 mag/day Sotagliflozin 400 mg/day  Placebo

(n=548)* (n=566)
Effect on bodyweight -3-11% (-3-61t0-2-62)  3.71% (-4-20t0-3-22) NA -2-87kg (-3581t0-2.16) -2.17%(-2-54 to-1-80) -3-02%(-3-30t0-2-65) MNA
Effect on HbA,, -0-41% (-0-48t0-0-31) -0-43% (-052t00-34) NA -0-26% (-0-57 to-0-14) -0-36% (-0-44 to-0-20) -0-38% (-0-45to-0-31) MNA
Effect on insulin -0.57% (-12-01to—7-07) -1175% (-14131w0-9-30) NA —7-35 IU (-9-09 to-5-61) 710% (SE1-30); p=<0-001vs -10-33 % (SE1-30); MA
dosage placebo at 52 weeks p=0-001 vs placebo at

C2weeks

Adverse events: 2.00% 1-90% 0-60% Mo diabetic ketoacidosis 200 % 3-80% 0-20%
diabetic ketoacidosist reported in either group

Data are mean (95% Cl) for comparison with placebo at 24 weeks, unless otherwise stated. Dapagliflozin is an SGLT2 inhibitor approved for use in Europe and Japan. Ipragliflozin is an SGLT2 inhibitor approved
for use in Japan. Sotagliflozin is a dual 5GLT1/2 inhibitor approved by the European Medicines Agency. NA-not applicable. IU-international units. *p<0.0001. tOther adverse events were not reported
consistently between studies.

Table 2: Approved SGLT inhibitors as adjunct therapy in people living with type 1 diabetes

78  Phillip M, Mathieu C, Lind M, et al. Long-term efficacy and safety of 80 Rodbard HW, [Giaccari A, Lajara R, et al. Sotagliflozin added to
dapaglifiozin in patients with inadequately controlled type 1 diabetes: optimized insulin therapy leads to HbAlc reduction without weight
pooled 52-week outcomes from the DEPICT-1 and -2 studies. gain in adults with tvpe 1 diabetes: a pooled analysis of inTandeml1
Diabetes Obes Metab 2021; 23: 54960, and inTandem2. Diabetes Obes Metab 2020; 22: 208996,

79  Kaku K, Isaka H, Sakatani T, Toyoshima |]. Efficacy and safety of 81 Pettus ], Weinzimer SA, McCrimmon R], et al. Sotagliflozin in
ipragliflozin add-on therapy to insulin in Japanese patients with combination with optimized insulin therapy reduced HbA1c levels
type 1 diabetes mellitus: a randomized, double-blind, phase 3 trial. with a decreased daily insulin requirement after 52 weeks in adults
Diabetes Obes Metab 2019; 21: 2284-93, with T1D. Diabetes 2018; 67 (suppl 1): 5 (poster).

Australian Commission on Lancet Diabet es Endocrinol

Safety and Quality in Health Care 2021; 9: 776-85
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Figure 4. Forest plot for
changes in body weight
after use of glucagon-like
peptide 1 (GLP-1)
analogues in patients with
T1D

Australian Commissionon
Safety and Quality in Health Care

Mean difference
Study or Subgroup Weight IV, Random, 95% CI

Mean difference
IV, Random, 95% CI

1.2.1 Liraglutide 1.8mg

Ahren 2016 7.3% -4.90 [-5.58 , -4.22]

Brock 2019 0.9%  -3.50[-9.65 , 2.65] .
Dandona 2018 0.9%  -2.50[-8.62, 3.62] .
Dejgaard 2016 3.6% -6.10[-8.50, -3.70] —
Dejgaard 2020 4.6% -6.40 [-8.23 , -4.57] .
Dube 2018 12%  -4.90[-9.97 ,0.17]

Ghanim 2020 1.8% -4.20[-8.24 ,-0.16] _
Kuhadiya 2016 5.0% -4.50 [-6.19, -2.81] _
Mathieu 2016 71%  -4.90 [-5.67 , -4.13] -
von Herrath 2021 52% -3.80 [-5.40 , -2.20] _
Subtotal (95% CI) 37.4% -4.89 [-5.33 , -4.45] '

Heterogeneity: Tau? = 0.00; Chi? = 6.48, df =9 (P = 0.69); 12 = 0%
Test for overall effect: Z = 21.78 (P < 0.00001)

1.2.2 Liraglutide 1.2mg

Ahren 2016 7.2% -3.80[-4.51,-3.09] -
Frandsen 2015 5.6% -4.20[-5.62, -2.78] _
Kuhadiya 2016 3.3% -4.70[-7.25,-2.15] —
Mathieu 2016 7.1% -3.60 [-4.35 , -2.85] -
Zenz 2022 32% -2.90[-5.52,-0.28] _
Subtotal (95% CI) 26.5% -3.77 [-4.24 , -3.30] )

Heterogeneity: Tau? = 0.00; Chi? = 1.50, df = 4 (P = 0.83); I2 = 0%
Test for overall effect: Z = 15.77 (P < 0.00001)

1.2.3 Liraglutide 0.6-0.9mg

Ahren 2016 7.3% -2.30 [-2.98 , -1.62]
Kuhadiya 2016 53% -2.40 [-3.93, -0.87]
Mathieu 2016 71% -2.20 [-2.95, -1.45]
Subtotal (95% CI) 19.7% -2.27 [-2.75, -1.79]

Heterogeneity: Tau? = 0.00; Chiz = 0.07, df =2 (P = 0.97); I2 = 0%
Test for overall effect: Z = 9.28 (P < 0.00001)

1.2.4 Exenatide

Hari Kumar 2013 29% -4.50[-7.32, -1.68] .
Herold 2020 2.7% -2.42[-5.47 , 0.63] _—
Johansen 2020 4.8% -4.40[-6.16, -2.64] .
Sarkar 2014 1.9% -4.20[-8.10, -0.30] -
Subtotal (95% CI) 12.3% -4.06 [-5.33, -2.79] ’

Heterogeneity: Tau? = 0.00; Chi2 = 1.35, df =3 (P = 0.72); I2 = 0%
Test for overall effect: Z = 6.27 (P < 0.00001)

1.2.5 Albiglutide

Pozzilli 2020 4.0% 0.08 [-2.06 , 2.22] —

Subtotal (95% CI) 4.0% 0.08 [-2.06 , 2.22] ‘

Heterogeneity: Not applicable

Test for overall effect: Z = 0.07 (P = 0.94)

Total (95% CI) 100.0% -3.78 [-4.39, -3.17] ’

Heterogeneity: Tau? = 1.21; Chi? = 84.02, df = 22 (P < 0.00001); I = 74%

Test for overall effect: Z = 12.15 (P < 0.00001) 20 o ) 0 20

Test for subgroup differences: Chi? = 74.63, df = 4 (P < 0.00001), 12 = 94.6% Favours [experimental]

Favours [control]

ENDOCRINE
SOCIETY

Total daily Insulin
-5.84 (-7.51 to -4.16) units

-3.78 (-4.39t0 -3.17) kg

 OXFORD

UNIVERSITY PRESS
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USA-N=26 BMI 36.7 kg/m? 42y HbAlc 7.3% TDD 83.91U 73% CSl| 96% CGM

(a) 3-month 6-month 8-month (c)
5 - 100.00% .
g ° 90.00%
ﬁ -0.2 21.70% 28.20% 28.90%
£ 04 80.00% 40.30%
:‘!-:"u o8 o 056
|- 9 0559 __ 70.00%
57 3
w  60.00%
1.2 )
-1.4 E 50.00%
(b) z
3-month 6-month 8-month z 40,00%
£ s £ 70.80% 69.80% 69.70%
5 30.00% 58.20%
g (4]
s s l = 20.00%
£ 10 l 10.00%
3 -10.5 10.1
& 15 0.00% 1.50% 1.50% 2% 140%
20 Baseline 6-month 8-month
H iea] Journal of Diabetes Science and Technology
Australian Commission on Aktu rk et g | o Vol 1902 292, 20¢

Safety and Quality in Health Care
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« Type 1 diabetes requires insulin treatment - has 3 jobs

« Background, cover food, bring glucose down if high

« Unpredictability of glucose makes life hard

« Hypoglycaemia remains a key barrier for achieving near normal glucose levels

+ Self management skills crucial - Empowered with hope - OzDAFNE has RCT evidence of benefit

« Much development in insulins, devices to help management

« Ability to monitor glucose continuously with no or limited finger-sticks is life changing. Everybody
with type 1 DM has access to CGM technology through the NDSS

« Automated / Closed-loop insulin delivery is now a reality

« Pump cost is the main barrier vs other HIC

« Emerging issues: T1D prevention, Obesity, Loss of Levemir

Australian Commissionon
Safety and Quality in Health Care
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Thank you!

Many thanks to CDEs Cathy Wilson and Therese Fletcher
And Lala Leelarathna for slides etc

Australian Commissionon
Safety and Quality in Health Care
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