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Moser, Othmar et al. “The use of automated insulin delivery around physical activity and exercise in type 1 diabetes: a position statement of the European Association for the Study of Diabetes (EASD) and the
International Society for Pediatric and Adolescent Diabetes (ISPAD).” Diabetologia vol. 68,2 (2025): 255-280. doi:10.1007/s00125-024-06308-z
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Accepted: Diab-25-1014.R1 - Diabetologia: Exercise in Type 1 Diabetes: Real-World Data on Glycemia and Hypoglycemia Risk From Over 420.000 Exercise Sessions. Josip Zivkovic, Michael Mitter, Delphine Theodorou, Othmar
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DDG/ODG AID Leitlinie

Automatisierte Insulinabgabesysteme (AID), physische Aktivitat und Sport bei
Diabetes Mellitus Typ 1:

) o0
eine gemeinsame Leitlinie der DDG und ODG 0 D

Othmar Moser, Ulrike Becker, Louisa Van den Boom, Christian Brinkmann, Thomas Danne, Elke Frohlich-
Reiterer, Bernhard Gehr, Antonia Kietaibl, Gerd Kéhler, Stephan Kress, Julia Mader, Birgit Rami-Merhar,
Dominik Pesta, Sabrina Sanfilippo, Ingrid Schiitz-Fuhrmann, Harald Sourij, Martin Tauschmann, Ulrike
Thurm, Gerlies Treiber, Sabine Hofer



DDG/ODG AID Leitlinie
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Moser, Othmar et al. “The use of automated insulin delivery around physical activity and exercise in type 1 diabetes: a position statement of the European Association for the Study of Diabetes (EASD) and the
International Society for Pediatric and Adolescent Diabetes (ISPAD).” Diabetologia vol. 68,2 (2025): 255-280. doi:10.1007/s00125-024-06308-z



DDG/ODG AID Leitlinie

1a Ease-off und/oder
erhéhten Glukosezielwert
sofort fir einen erwarteten
SG-Abfall einstellen
2a Einnahme von 10-20 g KH vor der
PA, wenn SG <126 mg/dL (7,0 mmol/l)
3 10B priifen fur die benétigte KH-Menge
ODER
1b Boost-Modus und/oder niedrigeren Glukoseziel-
wert bei Beginn der PA einstellen oder den
reguléren Glukosezielwert fur einen erwarteten
SG-Anstieg beibehalten
2b Keine oder weniger KH bei einem erwarteten
SG-Anstieg benotigt

Moser, Othmar*, Zaharieva, bessI™ et al. Ihe use or automated Insulin delivery around physical activity and exercise in type 1 diabetes: a position statement of the European Association for the Study of Diabetes
(EASD) and the International Society for Pediatric and Adolescent Diabetes (ISPAD). 2024. Diabetologia & Hormone Research in Paediatrics — in press.



DDG/ODG AID Leitlinie
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Moser, Othmar*, Zaharieva, Dessi* et al. The use of automated insulin delivery around physical activity and exercise in type 1 diabetes: a position statement of the European Association for the Study of Diabetes
(EASD) and the International Society for Pediatric and Adolescent Diabetes (ISPAD). 2024. Diabetologia & Hormone Research in Paediatrics — in press.



3 = Vom hybrid-closed-loop zum fully-closed-loop

/ Eine systematische Literaturrecherche in \
Medline/PubMed, Cochrane CENTRAL,
Scopus und Embase bis Marz 2024
schloss randomisierte kontrollierte Studien
(RCTs) ein, in denen kommerzielle AID-
Systeme fur mindestens 28 Tage
\ verwendet wurden /

Von 899 Studien erfullten 41 Studien mit 2.770 Teilnehmenden die Einschlusskriterien
und wiesen eine mediane [IQR] Nutzungsdauer von AlD-Systemen von 13 Wochen aus

Moser, Othmar et al. presented at ATTD 2025



3 = Vom hybrid-closed-loop zum fully-closed-loop

Moser, Othmar et al. presented at ATTD 2025

GRAL
Beta Bionics Inc. CambDiab Ltd. Diabeloop Medtronic Medtronic Tandem t:slim X2™ | Overall \
iLet® Bionic mylife Generation 1 MiniMed™ 670G MiniMed™ 780G Insulin Pump with
Pancreas Diabetescare (DBLG1) Control-1Q™
CamAPS FX™ Technology
TAR2 8.04 3.36 9.80 5.89 4.60 10.04 6.45
(>250 mg/dL) [5.41; 10.66] [2.62; 4.10] [7.48;12.12] [3.31;8.47] [3.34; 5.86] [8.42; 11.66] [5.43;7.47]
TAR1 31.42 24.80 29.50 24.51 21.35 30.02 25.53
(>180 mg/dL) [27.67; 35.17] [19.62; 29.98] [26.98; 32.02] (21.49;27.53] | [18.28; 24.42] [27.82; 32.22] [23.90; 27.16]
TIR 65.91 71.22 68.50 72.77 76.07 67.78 71.51
(70-180 mg/dL) [63.15; 68.68] [64.96; 77.48] [66.18;70.82] [69.64; 75.90] [73.11;79.03] [65.69; 69.87] [69.88; 73.14]
TBR1 1.90 3.33 2.00 2.25 2.44 2.03 2.35
(<70 mg/dL) [1.78;2.03] [2.20; 4.46] [1.41;2.59] [1.85; 2.66] [2.16;2.72] [1.69; 2.38] [2.14; 2.56]
TBR2 0.36 0.87 0.20 0.48 0.45 0.38 0.46
(<54 mg/dL) [0.30;0.43] [0.14; 1.61] [0.00; 0.40] [0.38; 0.59] [0.34; 0.55] [0.25; 0.51] [0.38; 0.53]
Mean Glucose 160.68 147.04 156.60 151.84 144.32 160.27 151.51
(mg/dL) [153.57; 167.79] [141.20; 152.89] [153.04; 160.16] [146.37;157.30] [139.32; 149.33] [155.37; 165.17] [148.72; 154.30]
Glucose CV 34.99 38.71 31.00 33.16 33.83 35.45 34.98
(%) [32.99; 36.99] [34.77; 42.65] [30.04; 31.96] [30.53; 35.79] [32.04; 35.61] [34.13; 36.76] [33.92; 36.05]



3 = Vom hybrid-closed-loop zum fully-closed-loop

4 . . . )
- Schnellwirkende Insuline wirken zu spat
- Schnellwirkende Insuline wirken zu
lange
A J
C N
- Interstitielle Glukose ist verzogert zu
Blutglukose
A J
C N
- Physische Aktivitat und Nahrung
werden zu spat oder nicht als solche
erkannt
A J




3  Ultra-schnelle Insuline

Design Results 1Asp U100 AT278 U500

# Randomized, AT278 U500 |Asp U100 Time to onset of appearance (min) Insulin exposure within
double-blind, the first 30 min (mU/h/L)
crossover 0.3 units/kg x 0.3 units/kg 20 ] P <0.0001

s.C. S.C. 9.5 4.0-fold 2,460

& 38 riven with single dose single dose -

type 1 diabetes B Time to early half-maximum

insulin aspart concentration (min)

l Methods .-"' 15 ] P <0.0001
;' 320

24-hin-house stay 649
10-h 8-h
e Time to onset of action (min) Glucose lowering effect within
overnight run-in euglycemic clamp
! \ ' 145 the first 30 min (mg/kg)
insulin Ly, jee cme e e e o— | i ]P<o.0001
' ] 1
GIUCOSO LY. o o o o e - ———————— E a 8.9-fold i
H H ! 1
H H H
| 1 | B Time to early half-maximum
Plasma glucose 5 H E effect (min)
200 mg/dL H -
5 . ] P <0.0001
100 mg/dL. - " 60.0 5
H 1
| }
3 e Svehlikova E et al. F and
2 L Pharmacodynamics of a Novel U500 Insulin Aspart
I es “Jm AESER ’))))) = Arecor A Double-Blind, C Study

in People With Type 1 Diabetes. Diabetes Care 2023




3 CGM-Systeme

[ MARD: 7.9% ] [ MARD: 10.8% ]

[ MARD: 8.0% ] [ MARD: 15.1% ]

https://www.dexcom.com/g7/how-it-works
https://diatec-weekly.de/medtronic-und-der-stand-der-dinge/
https://www.abbott.com/corpnewsroom/diabetes-care/welcome-to-the-MARD-world-of-diabetes-care.html ; MARD during exericse accepted for DDG conference



https://www.abbott.com/corpnewsroom/diabetes-care/welcome-to-the-MARD-world-of-diabetes-care.html

3 CGM-Systeme

FreeStyle Dexcom G7 Medtronic
Libre 3 Simplera
Y 9 1.3%
>2g63m/g°/dl >2351)1m/5/dl >250 m;/dl
— T—— —_— -
10.5%
21.8% 19.6% >180 mg/dl
>180 mg/d| >180 mg/d|
FreeStyle
Libre 3
84.0%
76.3% 76.2% 70-180 mg/d!
70-180 mg/dI 70-180 mg/dl
Medtronic
Simplera D
excom G7 9 9 5.1%
\ R— <726§né;dl — <740.?né/.dl _—
0.1% 0.7% 0.7%
<54 mg/dI <54 mg/d| <54 mg/dl

Freckmann G, Wehrstedt S, Eichenlaub M, et al. A Comparative Analysis of Glycemic Metrics Derived From Three Continuous Glucose Monitoring Systems. Diabetes Care. Published online April 8, 2025.
doi:10.2337/dc25-0129



3 AID und Sport
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3 AID und Erndhrung

3 300 MPC /RAP reduziert die Zeit Uber dem\

2 250 —— RAP Zielbereich (Glukose >180 mg/dL)

pr - signifikant um 10,8 % (P = 0,04)

(o]

5 150 - RAP zeigt eine Tendenz zur

= ' ' , , ' ' 1 Erhohung der Zeit im Zielbereich
(70-180 mg/dL) um 9,1 % im

= 6 Vergleich zu MPC.

§ 4 - Die Zeit unterhalb des Zielbereichs

x 21 (Glukose <70 mg/dL)

" AA unterscheidet sich zwischen RAP
00 05 10 15 20 25 30 35 4.0 \und MPC nicht signifikant. /

Time after meal [h]

Mosquera-Lopez, C., Wilson, L. M., El Youssef, J., Hilts, W., Leitschuh, J., Branigan, D., Gabo, V., Eom, J. H., Castle, J. R., & Jacobs, P. G. (2023). Enabling fully automated insulin delivery through meal detection and size
estimation using Artificial Intelligence. NPJ digital medicine, 6(1), 39. https://doi.org/10.1038/s41746-023-00783-1



@ AID und Ernahrung

Tsoukas, M. A., Majdpour, D., Yale, J. F., Fathi, A. E., Garfield, N., Rutkowski, J., Rene, J., Legault, L., & Haidar, A. (2021). A fully artificial pancreas versus a hybrid artificial pancreas for type 1 diabetes: a single-
centre, open-label, randomised controlled, crossover, non-inferiority trial. The Lancet. Digital health, 3(11), e723-e732. https://doi.org/10.1016/S2589-7500(21)00139-4



3 AID und Erndhrung

GRAZ
Fiasp plus pramlintide fully closed-loop system
18- — Fiasp-alone hybrid closed-loop system
5 167 300 519(21) 7491)
5 u
E
£ 12
T 10
g 8
& 6
o
2 4
& 2

Fully closed-loop Hybrid closed-loop
system (n=24) system (n=24)
Percentage of time spent at glucose levels, %
3-9-10-0 mmol/L 743% (61510 82-8)  781% (66-3to 87-5)
3-9-7-8 mmol/L 453% (16-0) 53-4% (20-0)
<2-8 mmol/L 0-0% (0-0 to 0-0) 0-0% (0-0to 0-0)
<33 mmol/L 0-0% (0-0 to 0-7) 0-0% (0-0to 1-4)
<3-9 mmol/L 0-0% (0-0to0 2-3) 1-8% (0-0t0 6-3)
>7-8 mmol/L 54-3% (16-6) 443% (22-5)
>10-0 mmol/L 243%(14-610365) 19-8% (5-2t0327)
>13-9 mmol/L 2-4% (0-0t0 9-2) 0-4% (0-0t0 9-6)
>16-7 mmol/L 0% (0t0 0-2) 0-0% (0-0to 0-0)

Tsoukas, M. A., Majdpour, D., Yale, J. F., Fathi, A. E., Garfield, N., Rutkowski, J., Rene, J., Legault, L., & Haidar, A. (2021). A fully artificial pancreas versus a hybrid artificial pancreas for type 1 diabetes: a single-
centre, open-label, randomised controlled, crossover, non-inferiority trial. The Lancet. Digital health, 3(11), e723-e732. https://doi.org/10.1016/S2589-7500(21)00139-4



4  Ausblick in die Zukunft
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Presentet at ADA conference 2025 - credit: Thomas Danne et al. (International Expert Consensus Report)



4  Ausblick in die Zukunft
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Kong, Y. W., Morrison, D., Lu, J. C., Lee, M. H., Jenkins, A. J., & O'Neal, D. N. (2024). Continuous ketone monitoring: Exciting implications for clinical practice. Diabetes, obesity & metabolism, 26 Suppl 7(Suppl 7), 47-
58. https://doi.org/10.1111/dom.15921
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Kong, Y. W., Morrison, D., Lu, J. C., Lee, M. H., Jenkins, A. J., & O'Neal, D. N. (2024). Continuous ketone monitoring: Exciting implications for clinical practice. Diabetes, obesity & metabolism, 26 Suppl 7(Suppl 7), 47-
58. https://doi.org/10.1111/dom.15921



4  Ausblick in die Zukunft

- Dieser fully closed loop (Inreda AP; Inreda \
Diabetic, Goor, Niederlande), welcher zwei
Hormone (Insulin und Glukagon) verwendet,

_‘ wurde in einer einjahrigen, multizentrischen,

prospektiven Interventionsstudie mit einem

——— einzigen Studienarm bei Erwachsenen mit Typ-

1-Diabetes untersucht.

- Der primare Endpunkt war die Zeitim
Zielbereich (TIR; Glukosekonzentration 3,9-
10,0 mmol/L) nach einem Jahr. /

Inreda AP®6

van Bon, A. C., Blauw, H., Jansen, T. J. P., Laverman, G. D., Urgert, T., Geessink-Mennink, J., Mulder, A. H., Out, M., Groote Veldman, R., Onvlee, A. J., Schouwenberg, B. J.
J. W., Vermeulen, M. A. R., Diekman, M. J. M., Gerding, M. N., van Wijk, J. P. H., Klaassen, M., Witkop, M., & DeVries, J. H. (2024). Bihormonal fully closed-loop system for

the treatment of type 1 diabetes: a real-world multicentre, prospective, single-arm trial in the Netherlands. The Lancet. Digital health, 6(4), e272-e280.
https://doi.org/10.1016/S2589-7500(24)00002-5
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Ausblick in die Zukunft

Target range (mmol/L)
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|
Preintervention 0-3 months
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912 months

van Bon, A. C., Blauw, H., Jansen, T. J. P,
Laverman, G. D., Urgert, T., Geessink-Mennink,
J., Mulder, A. H., Out, M., Groote Veldman, R.,
Onvlee, A. J., Schouwenberg, B. J. J. W.,
Vermeulen, M. A. R., Diekman, M. J. M., Gerding,
M. N., van Wijk, J. P. H., Klaassen, M., Witkop,
M., & DeVries, J. H. (2024). Bihormonal fully
closed-loop system for the treatment of type 1
diabetes: a real-world multicentre, prospective,
single-arm trial in the Netherlands. The Lancet.
Digital health, 6(4), e272-e280.
https://doi.org/10.1016/S2589-7500(24)00002-5
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