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Commercial Closed Loop Systems

Medtronic 780G Tandem Control IQ Cam APS Omnipod 5
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Active insulin time
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Can give manual correction
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5 minutes
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Continuous subcutaneous
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Mean Dose Rate Error (%)

Pump Code
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CSII: improving reliability

Mean Dose Rate Error (%) over full test
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Hybrid Closed Loop (HCL) Systems Comparison Chart

Diabetes Specialist

Diabates sp‘“‘,i’f"‘f Medtronic Tandem Advanced Therapeutics Ypsomed Insulet
HCL algorithm SmartGuard Control 10 CamAPs FX miylife Loop (mylife CamAPS FX) SmartAdjust
Lecation of algorithm Pump-integrated Pump-integrated App based (Android) App based (Android) Pad-integrated
Pump Medtronic 780g T-slim X2 DAMNA-I mylife YpsoPump Omnipod 5
Pump type Tethered (tubed) Tethered ({tubed) Tethered (tubed) Tethered (tubed) Patch (tubeless)
entinuous glucose monitor uardian 4 (no calibration excom GB, Dexcom eXCOm excom G6, FreeSyle Libre excom GB, FreeStyle Libre 2 Plus
Conti { Itor (CGM) Guardian 4 (| libraticn) D G6, De G7 D GB D G6, FreeSyle Libre 3 D GE, FreeStyle Libre 2 PI

Contrel & belus delivery operation Purnp Pump Android smartphone Android smartphone Omniped 5 Controller (PDM)
Battery within each pod
Pump charging mechanism AA battery Rechargeable AAA battery AAML battery Controller is rechargsahle
5.5, 6.1 or 6.7 mmaol/L Customisable from 4.4 te 111 Customisable from 4.4 te 11.1
Target glucose y 6.25-8.9 mmol 6.1,6.7,7.2, 7.8, ar 8.3 mmol/L
TEREE (default 5.5) it (default 5.8) (default 5.8) sHH ) UL /
Exercise mode target glucose 8.3 mmols/L 7.8-8.8 mmel/L Mo specific target. Ease off mode Mo specific target. Ease off mode 2.3 mmol/L & less insulin delivery
can be used for exercise can be used for exercise
Sleap mode target glucose N 6.25-6.7 mmols/L Customisable glucose target canbe |Customisable glucose target can be | Customisable glucose target or

adjusted overnight

adjusted overnight

exercise feature (see above)

Bolus calculator based on

CEM value, glucose trend data and
bolus calculator settings

CGM value enly with balus
calculator settings

CGEM walue only with bolus
calculator settings

CGEM value only with bolus
calculator settings

CGM value, glucose trend data and
bolus calculator settings

Automated correction bolus settings

If predictive glucose = 6.7 mmaols/L
and if max basal rate is reached

If predicted glucosa in 30 mins >10
mmols/L & increasing/max delivery

Incorporated into continuaous
insulin delivery. Adjusts insulin

Incarporated into continuous
insulin delivery. Adjusts insulin

Automated micro-boluses every 5
mins. Plus user initiated correction

is reached delivery every 812 minutes delivery every 812 minutes balus
Active insulin time Adjustable Mot adjustable (set at 5 hrs) Adjustable Adjustable Adjustable
Set up requirements Basal rates, ICR, ISF & AIT :::g; body weight, basal rates, ICR |15 g body weight DD & body weight Basal rates, ICR, ISF & AIT
Uses TDD ower past 2-6 days. Adapts with each pod using

Learning mechanisms

Requires 48 hours of manual mode
to learn user profile

Uses bady weight & TOD.
Predicts glucose 30 mins ahead

Overall insulin needs, divrnal, post
meal

Overall insulin needs, diurnal, post
meal

previous TDDs.
Predicts glucose 60 mins ahead

Remote monitoring for parents/
carers

Glucose and insulin data via
Carelink Connect app

Glucose via Dexcom follow app

Glucose via Dexcom follow app

Glucose and insulin data via
‘companion’ in mylife CamAPS FX

app

Glucose via Dexcom follow app
If using G&

Data share with HCPs

Carelink (via app in real-time}

Glooko (download needed)

Glooke [real-time)

Glooko (real-time)

Glooke (real-time)

Minimum and maximum daily dose

8-250 units per day

10-100 units per day

5-350 units

5-350 units

Min 5 units per day
Min 85 units to activate pod

Pump capacity

300 units

300 units

300 units

160 units

200 units

Insulin compatibility

MNovoRapid & Humalog

NovoRapid & Humalog

Any rapid and ultra-rapid acting

MNowvoRapid, Humalog, Fiasp, Apidra
& Lyurmnjev

MovoRapid, Humalog & Admelog

Licensed in pregnancy MNe Ne Yes Yes Mo
Age Range 7-80 years G years & over 1 vyears & over 1 years & over 2 years & over
Demo pump app/simulator Yos Yes ? Yos Yos

ICR = inzulin carbohydrate ratio
I5F = insulin sensitivity factor

TOD = total daily dose efinsulin
AIT = active insulin time

For availability of systems approved by NHS England: www.su

Version 4.0 May 2024: Adapted for health care professionals from Tim Street’s Hybrid closed loop systems.
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Continuous glucose monitoring (mg/dL)

AHCL in T2DM

Actimetry
Mean daily physical activity (METs)
Mean daily total sleep time (min)
Mean daily sleep fragmentation index

Borel A-L et al. Diabetes Care 2024;47(10):1-9
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~— Closed-loop = CSII+CGM
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053

DTN-UK

Collaborate * Evolve * Support

18 19 20 21 22 23 24

Mann-Whitney 0.044 0.50
Student 0.21 0.64
0.038
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Towards restoring “normal” glycaemia
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Fully Closed Loop — CAM APS
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Sensor glucose (mmoliL)

Insulin infusion rate (units/h) 0

Boughton CK et al. Diabetes Care 2023;46(11):1916-1922
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Dual hormone HCL: RCT In adolescents
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Lindkvist EB et al. Front. Endocrinol. 2023:14:1073388



Glucagon Insulin

Dual hormone RCTI %

2 glucose sensors

Insulin

2 glucose sensors

Inreda AP®5 Inreda AP®6

A B Target range (mmol/L)
100} [ Preintervention : j/ ; B <30 [33-0-3:8 [139-10.0 []10-1-13.9 [@-13.9
60 [ FCL treatment ; 4 i 100+ 3% E-33% E-2-8% —-2.7%
167% 16-9% 16-0% 15-5%
> ] 80
261%
o 40 . ,
g —_—
I £ 60
£ ‘ . g
g 30 3 ] i :
‘ & 404 78-9% 78-5% 80-0% 803%
! =
20 !
3 555%
. I ‘ I )
0-. I I | I ., on . . . .
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https://www.inredadiabetic.nl/en/discover-the-ap/
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van Bon AC et al. Lancet Digit Health 2024;6: e272-80
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Real-time Continuous Glucose Monitoring Systems Comparison Chart

Diabetes Specialist

R A FreeStyle Libre 2 FreeStyle Libre 2 Plus | FreeStyle Libre 3 Dexcom ONE Dexcom ONE+ GlucoRx AiDEX

Real-time CGM Yes* Yes* Yes Yes Yes Yes

MARD (%) 9.2 8.2 7.8 9.0 8.2 9.1

Published accuracy data Yes (T1 n=133) No (T1=128) Yes (T1 n=83) Yes (T1 n=260) Yes (T1 n=257) Yes (T1 n=14)

RCT data Yes Yes (FSL/FSL2) Yes (FSL/FSL2) Yes (G4/5/6) No No

Stand-alone use Yes Yes Yes Yes Yes Yes

PumPfthTid closed loop (HC1) No Omnipod 5 YpsoPump No No No

compatibility

Sensor life 14 days 15 days 14 days 10 days :fa‘::":etiﬁh’ 14 days

Sensor warm up time 60 mins 60 mins 60 mins 120 mins Up to 30 mins 60 mins

Separate transmitter No No No Yes No Yes

Transmitter Life N/A N/A NfA 3 months . N/A 4 years

Smartphone app LibrelLink LibreLink Libre 3 Dexcom One Dexcom One + GlucoRx AIDEX

Reader available Yes Yes Yes Yes Yes No

Capillary glucose calibration No No No No No No

High & low alarms Yes Yes Yes Yes . Yes Yes

Predictive alarms No No — stand-alone use :l:s-s':acl:-dl;:;une use No No No

Smart pen data connection NovoPen 6 & Echo Plus | NovoPen 6 & Echo Plus No ?;‘;::f::;:“;:: Plus * g;:::::;:ﬂ: Plus® " o

Data share HCP LibreView LibreView LibreView Clarity Clarity CGM Viewer

Data share friends/family app LibreLinkUp LibreLinkUp LibreLinkUp N/A Dexcom Follow GlucoRx AiDEX
Abdomen Abdomen Abdomen

UK approved wearable site Back upper arm Back upper arm Back upper arm Back uppfr arm Back upp:a: arm Back upper s
Buttocks Buttocks

[ ] =available on prescription (FP10)
[ 1 =available via NHS supply chain

* When using Librelink app on smartphone. ‘Scanning” still required with reader device

** Different version of Guardian 4 sensor required

+ via Glooko

DTN-UK

Collaborate * Evolve * Support

*2-17 years old as per manufacturers' guidelines.
**2-6 years old as per manufacturers' guidelines
t* 7-17 years old as per manufacturers' guidelines.

Version 7.0 June 2024
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Real-time Continuous Glucose Monitoring Systems Comparison Chart

Diabetes Specialist

Diabetes Specialist ) Medtrum
= Nurss Forum UK Dexcom G6 Dexcom G7 Medtronic Guardian 4 Medtronic Simplera
Touch Care Nano

Real-time CGM Yes Yes Yes Yes Yes
MARD 9.0 8.2 10.6 10.2 9.1
Published accuracy data Yes (T1 n=260) . Yes (T1 n=257) Yes Yes . Yes (T1 n=10)
RCT data Yes No No No No
Stand-alone use Yes Yes Yes Yes Yes

Tandem T:slim
::::i::t::ll: closedloop ‘?:shl::':mp L Lo UL Wl Clel = LZ::":;:P (Automode)

Omnipod 5
Sensor life 10 days 10 days +12 hr grace period 7 days 7 days 10-14 days
Sensor warm up time 120 mins Up to 30 mins 120 mins 120 mins 30 mins
Separate transmitter Yes . No Yes No . Yes
Transmitter Life 3 months N/A 12 months N/A 12 months
Smartphone app Dexcom G6 Dexcom G7 MiniMed mobile Simplera EasySense
Reader available Yes Yes No No Yes
Capillary glucose calibration No No No No No
High & low alarms Yes . Yes Yes Yes . Yes
Predictive alarms Yes Yes Yes Yes Yes
Smart pen data connection ;‘;:ns::: :;:::: E'us * 2;:;:: : ;:Ta: T us* No Medtronic InPen No
Data share HCP Clarity Clarity Carelink CareLink EasyView
Data share friends/family app | Dexcom Follow Dexcom Follow Carelink Connect Carelink Connect EasyFollow

) Abdomen Abdomen Abdomen Backupper am Abdomen

UK approved wearable site Back upper arm Back upper arm Back upp:.ar arm Buttocks* Back upper am

Buttocks | Buttocks Buttocks **

[ =available on prescription (FP10)

* Using LibreLink app on smartphone. ‘Scanning” still required with reader device +2-17 years old as per manufacturers' guidelines.

** Different version of Guardian 4 sensor required Version 7.0 June 2024

4 via Glooko

** 2-6 years old as per manufacturers' guidelines
*4+ 7-17 years old as per manufacturers' guidelines.

DTN-UK

Collaborate * Evolve * Support

[ =available via NHS supply chain
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Steno2Tech: CGM vs SMBG In T2DM

TAR TAR
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Total BGM CGM BGM CGM
at baseline 6 months 12 months
ETBER <3.9 mmal/L ETIR 3.9-10 mmol/L TAR1 10-13.9 mmeol fL BMTAR2 > 13.9 mmol/L
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Lind N et al. Diabetes Care 2024;47(5):881-889



Continuous ketone monitoring

***IMPENDING DKA***
Treat as follows or per clinician
instructions:

- Ingest 15 -30g rapidly absorbed
carbohydrate and a large glass of water
hourly

- Administer rapid-acting insulin based
on carbohydrate intake hourly

- Monitor ketone levels until ketones <
0.6 mmol/L and symptoms resolve

- Monitor glucose to avoid hypoglycemia

Seek medical attention if levels and/or

symptoms persist

Glucose

175 mg/dL ey

Ketone
1.5 mmol/L

arrogate and District NHS

Huang J et al. J Diabetes Sci Technol 2024,18(3):714-726
NHS Foundation Trust

DTN-UK
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Stay in Your Best
ZONE

goals

Nutritional Ketosis (0.5-1.0 mmaol/L)

Mk fart

[ In anergy and mantal calrity

Appetie o | reduction sf (ravings

Optimal Ketosis (1.0-2.0 mmol/L)

Bast for congistent and noticeable fat ke
Improved metabelic health

Increased physicsl endurance

Stay in Ketosis Longer, with Real-Time Insights

High Ketosis (2.0-3.0 mmol/L)

Thar speutic barefits for managing mentsl condtions
Enhanced atheletic performance

Reduced inflammation and rik of chreni diveates

Deep Ketosis (= 3.0 mmol/L)

Maximized mental clority Optimize Your Workouts Optimize Your Nutrition Optimize Yow Sleep
May mitigate the growth of certain cancers

Potertialty slowmg the progression of mental diveases

arrogate and District [\"/z~3

NHS Foundation Trust
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Technology Use In
Hospital Settings

Real-time Continuous Glucose Monitoring in the Intensive
Care Unit: The Fifth Vital Sign

Patham B et al. Diabetes Care 2024:47:924-6.



CSll + CGM for in-patient glycaemic control
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Mean difference: 8.2
95% CI: 5.1-11.4

P <0.001
I

Overall

DTN-UK
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Mean difference: 6.7
95% CI: 3.3-10.1

P <0.001
1
Mean difference: 8.8
95% CI: 5.4-12.3
P <0.001
—
Overnight period Daytime period

arrogate and District NHS
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HR (95% CI) for in-hospital mortality

TIR and mortality for critically il in-patients
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Benefits of
technology In older
people with
diabetes

» Maltese et al (2024) Diabetologia
DOI 10.1007/s00125-024-06240-2

« ©The Authors 2024. Distributed
under the terms of the CC BY 4.0
Attribution License
(http://creativecommons.org/license

s/by/4.0/)

Domains to be assessed in older people with diabetes
before using and regularly while using technology:

- E-literacy 9 If? - Hearing
PRI ' ﬁ - Physical function
- Mood and frailty

- Dexterity = Living setting

- Visual acuity - Social context

Promoting reduction in glucose variability
and minimising risk of hypoglycaemia

mmalf|
. =

Potential positive outcomes (benefits)

Regression or reduced Reduced risk
progression of frailty

Reduced risk of cognitive Reduced rate of call-outs

of hospitalisation impairment and its progression for hyper- or hypoglycaemia

Improved quality of life

"



http://creativecommons.org/licenses/by/4.0/

Lack of support from
a caregiver

Living in a care home

. Difficulties with procedures involved
ey ar r I e r S O e Inadequate training of community in the use of CGM, smart pens and pumps,

specialist teams on diabetes technology such as replacing the smart pen cartridge,

the pump infusion set or the CGM sensor
u S e Of teC h n O | O g y Time constraints within health organisations

and lengthy consultations for older Difficulties in obtaining CGM and pump supplies
people with diabetes

In older people

diabetes technology in older people

Operational
Healthcare system difficulties
and support with diabetes
constraints management
tools

Barriers to the

use of :
Connitive technology in Access to L?ck of atccess to dewtces atnd
. . o . ogni . instruments necessary to optimise
Cognitive decline _ d lit .
+ Maltese et al (2024) Diabetologia S, oderpeople BHGHIR the use of dabetos tcmology

DOI 10 1007/800125'024'06240'2 Eke”tlzriorating problem-solving limitations technology (e.g. wifi or mobile)

Low level of technology, digital

« ©The Authors 2024. Distributed STy e | Physical and ne ehesin fieraey
under the terms of the CC BY 4.0 systems and ake acton e
Attribution License ”
(http://creativecommons.org/license

S/bV/4 . O/) Impaired dexterity

Reduced visual acuity

Lack of access to services
specialising in diabetes technology

Frailty and disability interfering
with diabetes self-care


http://creativecommons.org/licenses/by/4.0/

Case report of AHCL In 89 year old with early dementia

Table 1 Comparison of indices of continuous glucose
monitoring using an insulin pump and carbohydrate counting

methods
Mode Manual HCL
Carb counting (—) (+)
TIR (%) 41 70
TAR (%) 59 30
TBR (%) 0 0
Mean glucose (mg/dL) 209 £ 74 162 £ 55
TDD (U) 27.1 28.6
Basal (U) 10.4 13.3
Bolus (U) 16.7 15.3
Glycoalbumin (%) 29.2 26.5
HbAlc (%) 7.6 6.9

Note: Data for the manual mode was extracted for 4 weeks just before
the carbohydrate counting was started, and data for the HCL mode
was extracted for 4 weeks, 5-9 weeks after starting the HCL mode.

DTN-UK
Collaborate + Evolve * Support

arrogate and District NHS

NHS Foundation Trust

Tamura Y et al. Geriatr Gerontol Int 2023:23:313-314




Sarcopenia and TIR

91.33%

79.59%

39.52%

30.00° 44 48%
= W

20.41%

B.47%

TIR £30% TIR >50% and<70% TIR >70%

O non-sarcopenia M sarcopenia

DTN-UK
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Ma GC et al. Eur Rev Med Pharmacol Sci 27(5):1912-1920




Research questions

What is the impact of CGM, insulin
pumps and AID systems on geriatric
syndromes, life expectancy and risk
of hospitalisation in older people?

How can we implement Is diabetes technology
diabetes technology with cost-effective and safe
other technologies? for use in care homes?

Which CGM metrics Can pumps and AID

should we aim for, based || Systems be safely used

on level of frailty? in frail older people and
in those with dementia?

Should older individuals with diabetes Would the use of geriatric tools (e.g.
being considered for technology be Comprehensive Geriatric Assessment
managed collaboratively with other [CGA]) help to overcome barriers to
teams such as geriatric or frailty teams? use of diabetes technology?

Data creation

Observational
studies and
real-world
evidence

Qualitative
studies

Potential effects on clinical care

ti : Reduction in rates of hospital ; N
Il'rfe and life m o Sl ML EUE) 2L Qf?fc?t?:r:gsﬁ; care
department attendances

Research questions
related to diabetes
technology in older
people

« Maltese et al (2024) Diabetologia
DOI 10.1007/s00125-024-06240-2

« ©The Authors 2024. Distributed
under the terms of the CC BY 4.0
Attribution License
(http://creativecommons.org/licens
es/by/4.0/)
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Summary

Hybrid closed loop
technology is established as
the insulin delivery system of
choice for most people with
T1DM

There will continue to be
Improvements in the
component parts of the HCL
systems around reliability and
usability

Fully-closed loop systems are

ol effective but their superiority
1o IS questionable and the place
of bi-hormonal systems
uncertain

Supporting older people to
get the most out of diabetes
technology is a priority

DTN-UK

Collaborate + Evolve * Support
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