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Diabetes Technologien — Update 2022

* Effektivere Insuline

* Smart Pens

* Advanced hybrid closed loop (AHCL) Pumpen

* Immuntherapie von T1DM

* Diabetes Therapie ohne Gesundheitsdienstleister?
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Change (%)

Insuline werden noch effektiver 2021

Ultralangzeit-Insulin:
Icodec

0.0+

-0.54

Glargine

-1.0
6.879
6.69°
154 Icodec
_20 T T T T T T T 1
Baseline 4 8 12 16 20 26 26*

Weeks

Rosenstock et al, N Engl J Med (2020) 383, 2107-2116

Mean (£SE) Insulin Lispro or Aspart

Concentration (pmol/L)

400
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Ultraschnelles Insulin:
Lyumjev

—e—  Fiasp
NovoRapid
. IL-100
—e— URLi (LY900014)

Early insulin exposure comparison in the first 15 min after dosing:
* URLi (LY900014) 5.0-fold earlier than IL-100

* URLi (LY900014) 1.5-fold earlier than Fiasp

*  URLi (LY900014) 5.0-fold earlier than NovoRapid

0.0 0.2 0.4 0.6 0.8 1.0
Time post injection (h)

https://www.lillymedical.de/de-de/answers/lyumjev-insulin-
lispro-vergleich-mit-schnellen-insulinanaloga-112598
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Smart Insulin

closed open
(IU School of Medicine, 2021)

Insertion of a synthetic switch into insulin provides metabolite-

dependent regulation of hormone-receptor activation. Yen-

Chen, et al. PNAS July 27, 2021: 118 (30) e2103518118
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https://diabetesjournals.org/care/article/44/7/1586/138808/Switching-to-Once-Weekly-Insulin-Icodec-Versus
http:
http:

Pumpen und ultraschnelles Insulin

* N =423, Typ 1 Diabetes mellitus, mit Insulin Pumpen

* Lyumjev vs. Humalog

e Uber 16 Wochen: HbA1c unverindert

(A) Actual PPG Values at Week 16
252= - 14
234+ 13
216 12
=
= 198+ =11
o
E 1
2 180 okl 10
) 2-h LSM Difference (95% CI)
1.54 mmol/L (-2.37, -0.72)
162 o (-27.8 mg/dL [-42.6, -13.0]) -
1-h LSM Difference (95% C1)
144 ~1.34 mmol/L (-2.00, -0.68) -
(=24.1 mg/dL [-36.0, -12.2]) URLI
Lispro
12617 T T T 7
0o 15 30 60 120 180
Time Postmeal (min)

Diabetes Obes Metab 2021;23: 1552-1561

Incremental AUC (mmol-h/L)

p=.049
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* N =25, Typ 1 Diabetes mellitus,
mit hybrid closed loop Insulin
Pumpen

* FIASP vs. NovoRapid
* Cross over, je 8 Wochen

10-] 2==-

* Hypoglykamien von 2.9 auf
2.4% reduziert

Sensor glucose (mmol/l)

2

1111111111111111111111111
Time of day (hh:mm)

Diabetes Obes Metab 2021;23: 1552-1561
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* Endlich effiziente Datensammlung:
* Flash Glukose Messung (FGM): Libre, Libre 2
e Kontinuierliche Glukose Messung (CGM): Guardian 3, Dexcom G6, (S7 Easy Sense)
* Marke Eigenbau: xDrip+, MiaoMiao

* Smart Insulin Pens: InPen, NovoPen 6, NovoPen Echo Plus

* Der autonome Pankreas Ersatz riickt immer naher

Insulinpumpen

Sensor unterstitzte Insulinpumpen
e Hybrid-Closed-Loop Systeme

Bionischer Pankreas

Bioartifizieller Pankreas
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* Endlich effiziente Datensammlung:
* Flash Glukose Messung (FGM): Libre, Libre 2, Libre 3
e Kontinuierliche Glukose Messung (CGM): Guardian 4, Dexcom G6
* Marke Eigenbau: xDrip+, MiaoMiao

 Smart Insulin Pens: InPen, NovoPen 6, NovoPen Echo Plus

* Der autonome Pankreas Ersatz rickt immer naher
Insulinpumpen
Sensor unterstitzte Insulinpumpen
* Hybrid-Closed-Loop Systeme (mylife Assist)
Bionischer Pankreas
Bioartifizieller Pankreas
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% Milliarde Menschen mit Diabetes mellitus
150-200 Millionen mit Insulin behandelt
 Weitaus die meisten davon benutzen Insulin Pens

Erste Insulin Injektion 11.1.1922 o2 |
‘ NovoPen 3 2007
- First insulin HumaPen
1985 | pen with Memoir 2017
NovoPen possibility of | | First insulin InPen
1922 First reusable | | resetting the pen with First smart
Insulin syringes insulin pen || insulin dose memory insulin pen

! J
A A4 v "

[ 1920s
I L2

1989 1999 } 2010
NovolLet NovoPen 3 GensuPen
First Demi First insulin pen with
prefilled First 0.5-unit lateral trigger and
insulin pen increment visible signal
| msulin pen indicating the end of
- dose injection

Front Endocrinol (Lausanne). 2022: 13: 827484.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8959107/
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* Daten Uber Abgaben (Einheiten, Zeitpunkt), Menge, Zustand
* Einspeisung in Datenauswertungs-Software und Bolus Rechnern
* Kappe (Tempo, InsulClock)

* TIR, TAR, Lebensqualitat, Komplikationsrate verbessert, bei weniger Kosten
e Aktueller Stand in CH: InPen, NovoPen 6 + Echo Plus, ... geht erst richtig los...

Front Endocrinol (Lausanne). 2022:; 13: 827484.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8959107/
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Sta nd 2020 in der SChwe|z MEDICAL & SURGICAL CENTER

* Marke Eigenbau: OpenAPS, CamAPS FX
* MiniMed 640 -> 670 -> 780 G (Medtronic)
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Sensor unterstutzte Hybrid-Closed-Loop Systeme | g i< S
Sta nd 2021 in der SChwe|z MEDICAL & SURGICAL CENTER

* Marke Eigenbau: OpenAPS, CamAPS FX

* MiniMed 640 -> 670 -> 780 G (Medtronic)

e t:slim X2 mit Control-IQ Technologie (Tandem Diabetes Care)
* Accu-Chek Insight mit DBLG1 (Roche und Diabeloop)
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Sensor unterstutzte Hybrid-Closed-Loop Systeme | g i<
Sta nd 2022 |n der SChwe|z MEDICAL & SURGICAL CENTER

* Marke Eigenbau: OpenAPS, CamAPS FX, Tidepool Loop (submitted to FDA)
* MiniMed 640 -> 670 -> 780 G (Medtronic)

e t:slim X2 mit Control-IQ Technologie (Tandem Diabetes Care)

* Accu-Chek Insight mit DBLG1 (Roche und Diabeloop)

* mylife YpsoPump Loop Programm (mylife Assist, Partnerschaft mit Abbott)

* OmniPod 5 (Insulet) - FDA Zulassung 01/2022




Evidenz fur ACHL Pumpen

t:slim X2 mit Control-IQ Technologie

* n=168,TIDM

* mit Insulin Pumpe oder MDI

* 8 Wochen Run-In

*  2:1HCLP vs. Sensor augm. Pumpe
* 26 Wochen

Percert of Time with Gocose.
70-180 me/dl

Prcent of Time with Glocose =
70-130 mg/d

Six Month Rardomized. Mulienter Tl o Coses Loop Cantrol n Type 1 Diabetes
S Brown, N Engl Vied 2019 October 33 381(16): 1707-1747

* n=9451, TIDM oder T2DM 5
* Retrospektiv, von «Tandem’s Cloud» ;
* Vergleich von i

eSwiss
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0 2 Wochen vor Control 1Q
[0 12 Monate nach Control 1Q

;]_

D0 Vear Real Workd se ofthe Controh10 A Hybrid lased Loss
Technoiogy. Marc 018 et . Disbetes Technol Ther, 2021 Sep,2)1S1601 €08
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Accu-Chek Insight mit DBLG1

* n=25TiDM,

* Insulin Pumpe und CGM fur uber 1 Jahr
* 1 Woche Run-In, dann 6 Monate DBLG 1
* Vergleich vor und danach

A

p<0.0001 p<0.001

Time in range 70-180 mg/dL (%)

Time below range (%)

§ Impceve Thee Slyse
dou. Disbetes Care 2021 Mar; 44(3]: 843-846.

«FLAIR» Studie
—
* N =113, mit TIDM, viele mit MDI und ohne CGM
* Viele schlecht eingestellt
* DM Zentren in US, Europa und Israel
* 670G vs. 780G
* Cross Over, je 3 Monate
* Verscharfung des Zielwertes wéhrend der Studie
* TAR, TIR, TUR alle etwas besser
* Mebhr Insulin (weniger Basal, mehr Bolus)
¢ Automodus Abschaltung 4 x weniger

of two hybrid glosed-loop systems in adolescant Y9UE agults wish type 1 diabstes (FLAIR):
domised, 103). Bergendati et al. Lancet. 2021 Jan 16,307(10270).208-219.

OmniPod5 -

mit Dexcom

Controller

P —
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> iabetes Technol Ther. 2021 Sep 15.dot: 10.1089/dia 20210203, Online shead of print

Real-world Performance of the MiniMed™ 780G
System: First Report of Outcomes from 4'120 Users

o
e
Mittiere 5G, mg/dl (mmol/1) ) °
et 7 762

9

..

70.0% of users who achieved & TIR >70% and a GMI of <7.0% respectively. Users for which
comparison with pre-AMCL was possibe (N+B12) recuced thei GMI by 0.420.4% (9+0.006) and
Increased thei TIR by 12.1210.6% (9<0.0001), post-AMCL niiaton. More users achieved the
Qlycemic treatment goais of G <7.0% (376% v8 76.2%, p<0.0001) and TIR >70% (34.6% vs
74.9%, p<0.0001) when compared to pre-ANCL intation

Conelusion: Most MiniMed™ 780G system usars achieved TIR 570% and OMI <7%, whie
minimizing hypoglycemis, in  real-world condtion

[ s osuns

+ N=251, TIDM
* 17 Diabetes Institute in den USA

T e * Multizentrische, einarmige Studie :

L « 2 Wochen Standardtherapie Phase

o - * 3 Monate automatische Insulinabgabe

M ¢ Frei wahlbare Erndhrung und Bewegung
Fe
; b | ) g * Sport mit moderater Intensitat
§ o

Algorithmus '“ ¢

Multicenter Trial of a Tubeless, On-Body Automated insulin Delivery System With
With Type 1 Diabetes. Sue A. Srown et a. Disbetes Care 207144111




eSwiss MiniMed™ 780G Statistik res

Stand November 2021 | veonsseoiens

HbAlc GMI GMI TIR

L
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Bioartifizieller
Pankreas

Legend

@  Immune Cells ‘
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P Vascuiar Cell .

[ Y—— )

Neural Cell

5 cell types.
-Beta, Apha, Delta,
PP, Epsilon

LS~ i

e

<1l mm

Islet Chamber

ASAIO J. 2021 Apr; 67(4): 370-381.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5358809/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7996235/
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iLet (Beta Bionics) AP (INREDA)



https://www.betabionics.com/
https://inredadiabetic.nl/en_GB/ontdek-de-ap
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A Full study C Open Loop
* N =23, Erwachsene

* Typ 1 Diabetes mellitus :” &
3 60 f/‘/ % of time below E 180 W 10 g
* Je 2 Wochen (cross over) 1| G = || | P ©
. 40 ¢ Qf:’,: ggo TS~ NN Gl 8
* Closed Loop vs. Hybrid Closed Loop 1L | 0 :

0 4 8 12 16 20 24

* TIR deutlich verbessert (87% vs. 54%) B el D, (ot

0 5 10 15 (mmol/L)
100 v — 360
Median glucose value
P 25th/75th percentile

80 8 | == == 10th/90th percentile
=z © 270 15
£ E
g §
z(; 60 -é / d ~\ ’ - \ 2 - 3
o € 180 N / v *110 3
g g - 5
t 40 5 " - | L
3 CL (24h) : W
S ] @ ’ o’ o
« OL (24h) §90—..——~-".. et 5

20 == = CL (Night) o

= = = OL (Night)
0 0 0
. 0 90 180 270 360 0 4 8 12 16 20 24
Diabetes Care 2021;44: 836—838

Glucose concentration (mg/dL) Time of day: 0000 to 2359 h


https://pubmed.ncbi.nlm.nih.gov/33397767/
http:
http:
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Autoimmunerkrankung

* M=F 42 % nach 30. Lebensjahr, Finnland : China=62:1

Risiko: 0.3%, Nachkommen 5%, monogenetische Zwillinge 65% (sicher genetisch)
1 von 4 Antikorpern (IAA, GAD, IA2, ZnT8) bei 90% mit T1IDM (sicher autoimmun)
Jahrliche Risiko Zunahme um 2-3% (sicher Umweltfaktoren)

77% vorhersehbar unter Berucksichtigung aller Faktoren

Genetic Risk

Stage 1: islet autoantibodies
and euglycemia

B cell mass

Stage 3: Islet autoantibodies
and persistent hyperglycemia

Time Cell Metab. 2020 Jan 7; 31(1): 46-61.



https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=31839487

Immuntherapie fur T

Peripheral Blood

( cell trafficking )

islet autoantibodies

Regulatory T cells

@ -
If T cell
@g ol Toells
*— Autoreactive T
L]

cells

T cell progenitors

L]
o. ® 19 Biomarker discovery

v TN Anakinra, Etanercept,
§) . TA TomhzumabcanaTumab Macrophage Golimumab
A Rituximab J_
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TNFa
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Activation insulin
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B-cell replacement
(Islet transplantation,
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Anti-thymyocyte globulin

Lymph Node Pancreas

Peripheral Tolerance

B cell mass
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Immune Therapies

Cows milk avoidance Teplizumab Abatacept HSCT Alefacept Low-dose IL2 Verapamil
Insulin (oral, Cyclosporine GAD-alum DiaPep277 Methyldopa
intranasal, Otelixizumab Canakinumab Vitamin D
injected) ATG/GCSF Etanercept Teplizumab
Nicotinamide ATG Anakinra Tocilizumab
Tregs Abatacept Rituximab Tregs

Genetic Risk

Stage 1: islet autoantibodies
and euglycemia

Stage 2: islet
autoantibodies and
dysglycemia
Stage 3: Islet autoantibodies
and persistent hyperglycemia
| | | .
Time

Cell Metab. 2020 Jan 7; 31(1): 46—61.



https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=31839487
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Immuntherapie fur T1DM - Evidenz

Teplizumab improves and stabilizes beta cell function in

antibody positive high-risk individuals. Emily K. Sims et al.

* N =76, ,super”hohes Risiko fiir TLIDM (pos. FA, Ak, Pradiabetes im oGTT)
* 14 Tage taglich iv Teplizumab vs. Placebo
e Durchschnittlich 923 Tage nachverfolgt

EEA Oiavetc/Diagnosis

Dysgiycemia
2] Normal

>

n=32 n=30 n=81 n=31 n=381 n=81 n=381 n=29 n=44 n=43 n=44 n=44 n=42 n=42 n=43 n=40

X Grou
+ Censored —— Placebo

Teplizumab

%%%%%%%%%%%%

& o
0 12 24 36 48 60 72 S &
T

P
 F 7 4 ¥ % % 3 % 9 %

O I A

Placebo Teplizumab

Sci Transl Med. 2021 Mar 3;13(583)



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8610022/

Diabetes Therapie ohne
Gesundheitsdienstleister?
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e Definition:
Autonome und automatisierte Massnahmen
durch eine automatische Daten Auswertung

* Strong Al — Unspezifisch, Bewusstsein, Kreativitat, Eigeninitiative

* Weak Al — Spezifisch, kein Bewusstsein, keine Kreativitat, keine Eigeninitiative

__ 1input [ 2 Analysis [  3.Output

Text data Rule-based Classification
e Research papers e Including expert system e Car or human / Cat or dog
o Electronic medical records e Mimicking an expert o Medical diagnosis
e Physical examination data o If-then-else syntax e Risk stratification

e No “learning” algorism
Image / video data Machine learning (ML) Prediction ,
e CT/MRI » Supervised learning  Trends in COVID-19 patients
¢ Ultrasonography e Unsupervised learning o Prediction of disease onset
e Histopathological images ¢ Reinforcement learning
e Skinimages . Generation

Deep learning (DL) « Image, painting, character

* Atype of machine learning o Image findings of rare diseases

Biometric data e Multilayer neural network
e Wearable device e Dramatic usage in image
« Voice-control analysis Control

e Feedback control
“?’0“‘35- etc.) Curr Diab Rep. 2021 Dec 13:21(12):61



https://pubmed.ncbi.nlm.nih.gov/34902070/

FDA APPROVALS FOR ARTIFICIAL INTELLIGENCE-BASED

DEVICES IN MEDICINE

Arterys Cardio DL
§9$Ieep
Arterys Oncology DL
Idx
ContaCT
OsteoDetect
Guardian Connect System
EchoMD (AEF Software)
DreaMed
BriefCase
ProFound™ Al Software V2.1
Arterys MICA
SubtlePET
AI-ECG Platform
Accipiolx
icobrain
FerriSmart Analysis System
cmTriage
Deep Learning Image Reconstruction
HealthPNX
Advanced Intelligent Clear-IQ Engine
SubtleMR
Al-Rad Companion (Pulmonary)
Critical Care Suite
Al-Rad Companion (Cardiovascular)
EchoGo Core
TransparaTM
QuantX

Eko Analysis Software

software analyzing cardiovascular images from MR

medical diagnostic application

detection of diabeticre

stroke detection on CT

X-ray wrist fracture diagnosis

predicting blood glucose changes
echocardiogram analysis

managing Type 1 diabetes.

triage and diagnosis of time sensitive patients
breast density via mammogprahy

liver and lung cancer diagnosis on CT and MRI
radiology image processing software

ECG analysis support

acute intracranial hemorrhage triage algorithm

MRI brain interpretation

mammogram workflow

CT image reconstruction

chest X-Ray assessment pneumothorax
noise reduction algorithm

radiology image processing software
CT image reconstruction - pulmonary
chest X-Ray assessment pneumothorax

CT image reconstruction - cardiovascular

quantification and reporting of results of cardiovascular

mammogram workflow
radiological software for lesions suspicious for cancer

cardiac Monitor

v

N —

Al Technology in der Medizin

wy

e

2
=
’
’
/

/,

TYPE OF FDA APPROVAL

S10(K) PREMARKET NOTIFICATION

DE NOVO PATHWAY

PMA

CARDIOLOGY

ENDOCRINOLOGY

RADIOLOGY

NEUROLOGY

INTERNAL MEDICINE

OPHTHALMOLOGY

EMERGENCY MEDICINE

ONCOLOGY
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7486909/

abetes
h

chnologie
ent

DTE 2022

mao
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* Analyse von Retina Aufnahmen
* Analysehilfen fiir Diabetologen
e Selbstmanagement von DM

* Vorhersage von DM

Curr Diab Rep. 2021 Dec 13;21(12):61

Insulin dose optimization using an automated
artificial intelligence-based decision support

system in youths with type 1 diabetes
Revital Nimri et al.

e N =108, 10 bis 21 Jahre alt

* 6 Monate, randomisiert, parallel

e ,non-inferiority” Studie

e AI-DSS vs. Arzt, telemedizinische Betreuung
e TIR50vs.51%

* Hypoglykamien 1.3 vs. 1.0%

e 3 Schwere Komplikationen in ,,Arzt Arm*

Nat Med. 2020 Sep;26(9):1380-1384



https://pubmed.ncbi.nlm.nih.gov/34902070/
https://pubmed.ncbi.nlm.nih.gov/32908282/
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