DIYAPS — Fakten, Fragen, Unklarheiten
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(hybrid) closed loop Systeme — zunehmendes Interesse

Suchwort: [open source] + [artificial pancreas system]
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(hybrid) closed loop Systeme — generell
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Closed Loop Systeme — Eine Erfolgsgeschichte
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Closed Loop Systeme — Meilensteine der Entwicklung

1964 1977 1979 2000 2004/6 2006 2008 2011
Hovorka et al, 2004 + Steil et al, 2006
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A Embedded AP System Configuration: B Mobile AP System Configuration:
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DIY - Closed Loop Systeme — Meilensteine der Entwicklung
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DIYAPS in der Schweiz + Weltweit

Weltweite #0penAPS Twitter-User:innen
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Map data & 2011 OpenSirestiap contribuioms, Imageny £ 2011 ChoudiMade. Source Symphir

«Schweizer Looper» 40 Mitglieder

Ca. 2 DIYAPS-Nutzer:innen pro Diabeteszentrum in Deutschland/Osterreich

https://twitter.com/search?q=%230penAPS&src=typd
https://www.medical-tribune.de/fileadmin/Bilder/landingpage/digitalcorner/DigitalCorner DDG_2021 Sonderausgabe_AID-Systeme.pdf



Das konnen DIYAP Systeme

Glycemia
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0248965v
https://www.liebertpub.com/doi/10.1089/dia.2018.0214
https://www.sciencedirect.com/science/article/pii/S2589750019300032

https://www.thelancet.com/journals/lancet/article/P1150140-6736%2818%2931947-0/fulltext



Das konnen DIYAP Systeme
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Acta Diabetologica volume 58, pages539-547 (2021)



Das kdnnen DIYAP Systeme. CREATE Trial
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Sind DIYAPS sicher?

Studiendesigns

[15] (USA and Europe) 209 caregivers in a cross-sectional analysis

[16] (Germany) 2019 A case report of a 49-year-old male with TIDM" completing half-
marathon

[32] (Australia) 68 respondents in a cross-sectional analysis

(2018)

[34] (Germany) 2019 A case report of a 57-year-old male with TIDM underwent acute
cholecystectomy

[41] (USA) 2016 18 adults in a cross-sectional analysis

[42] (USA)2019 328 participants in a qualitative netnography analysis

[43] (UK) 2019 Perspectives of 2 adults with TLIDM and 1 caregiver

[44] (Switzerland, 80 adults in a retrospective CGM’ record analysis

USA)2019

[44] (Switzerland, USA) A subcohort analysis of 34 adults changing from SAP’ to OpenAPS

2019

[53] (Czech Republic) 2018 |23 adolescents followed up for 3 days in a ski camp Alte Gerate

[59] (Italy and Czech In silico trials of AndroidAPS algorithms

Republic) 2019

[32] (Australia) 2018 68 respondents in a cross-sectional analysis

Acta Diabetologica volume 58, pages539-547 (2021)



(hybrid) closed loop Systeme — wie gut und wie funktioniert der Algorithmus eigentlich?

Time-
Fixed varvlng
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Doyle et al, Diabetes Care 2014 May; 37(5): 1191-1197.



Kontrollalgorithmen und Glukosemodelle — Kernstiicke des closed loop systems
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Margaret Hamilton, Teamleiterin der «<AGC Computer Software» fiir Apollo 11, 1961

Reading an AGC Program

line label opcode address  comments
0184 PB3SPAT3 CA BIT6 IS THE LR ANTENNA IN POSITION 1 YET
9185 EXTEND

RAND CHAN33

EXTEND
3188 BZF P63SPOT4 Cl
1189 CAF CODE500
919( TC BANKCALL
0191 CADR GOPERF1
0192 TCF GOTOPOQH
3193 TCF P&3SPOT3 D SEE IF HE'S LYING
0194 P635P0T4 TC BANKCALL  ENTER [INITIALIZE LANDING RADAR

CADR SETPOS1
TC POSTJUMP  OFF TO SEE THE WIZARD...
CADR BURNBABY

Ask astronaut
to deploy it

Initiglize
landing radar
Goto Goto
program POOH BURNBABY

https://www.tagesspiegel.de/wissen/software-pionierin-margaret-hamilton-ihr-code-brachte-die-apollo-

astronauten-sicher-zum-mond/24679884.html




Beispiel «Brownbear»-Algorithmus

- . | | ]
| |
BrownBear 1.0 AndroidAPS SMB_FB
Overall Overnight (00% - 08%°) | Overall Overnight (000 - 08%°)
Mean BG 135.01 (£ 8.79) 123.85 [119.93, 128.48] | 125.20 (+ 22.02) 116.41 [105.06, 133.23]
%-Time 54-70 0.00 [0.00, 0.56] 0.00 [0.00, 0.16] 1.48 [0.00, 3.85] 0.00 [0.00, 0.00]
%-Time 70-180 | 90.67 [86.84, 94.25] 100.00 [98.67, 100.00] | 90.42 [85.21, 97.03] 100.00 [92.35, 100.00]
%-Time 70-140 | 69.32[62.49, 76.10] 91.59 [80.05, 100.00] 68.60 [49.55, 84.12] 89.01 [69.47, 100.00]
%-Time > 250 0.00 [0.00, 0.00] 0.00 [0.00, 0.00] 0.00 [0.00, 0.00] 0.00 [0.00, 0.00]
Carb Requests | 1[0, 4] 0 [0, 2] 2 [0, 6] 0 [0, 0]
== =
- SMB.CA

SMB

50 | . ! : -
00:00 04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00 00:00

Time (h)

UDEM, Insel, unpublished data



Vorteil von «open source» Algorithmen

Kommerzielle Systeme

Open Source Systeme
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«Common problems» aller Closed-Loop Systeme Sensoren und Kalibration

Kalibration verbessert Accuracy Kalibration verschlechtert Accuracy
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«Common problems» aller Closed-Loop Systeme — Einflisse auf den Insulinbedarf

Katheterset-Probleme

N |

tubing ccclusion
infusion site leaking _
tubing leaking
cannula leaking _
adhesive becoming loose _

adhesive falling off _ ® 4 day use

» 2 day use

i b e i soft cannula occlusion TR

2 Day Use soft cannula bending _
sof cannula kinking _—————
4 Day Use 4 Day Use

soft cannula crimping
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1 1 ] | 1 ] I 1 53‘!". Cann““l gu Uld‘n —
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J Diabetes Sci Technol. 2015 Nov; 9(6): 1292-1298.



«Common problems» aller Closed-Loop Systeme — Einflisse auf den Insulinbedarf

Fémehaezqtrd‘ﬂﬁshgm%@gr%mlw@ \Remie

Auch mit Closed-Loop: vorausplanen!

Einfluss vor Snart auf don Inculinhedqrf

Diabetes Care. 2020;43(2):480-483.
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doi.org/10.1177/19322968221088327



Fragen — wird DIYAPS irgendwann als Behandlung anerkannt?

Diabeloop-System
Selbstlernender Algorithmus
In der Entwicklung enger Austausch mit der DIYAPS community

Patient:innen-orientierte Entwicklung
«Public patient involvement»

«Zen»-Modus

Leichte erhohung der Zielwerte (Autofahren,
Training, Prifungen, etc...)
Keine Erhohung der Zeit in Hyperglykamie

https://www.diabeloop.de/



Fragen — wird DIYAPS irgendwann als Behandlung anerkannt?
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Unklarheiten




Unklarheiten — wird DIYAPS irgendwann als Behandlung erstattet?
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Alte Insulinpumpen...




Unklarheiten — sind (DIY)APS fir alle die beste Losung?
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Boughton C et al, doi.org/10.1177/1932296820955168



Hybrid closed loop systeme — Onboarding

"a“ Sinnvoller Einsatz HCL
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Die wohl wichtigste Tatsache...




DIYAPS — eine Erfolgsgeschichte in Sachen Kommunikation

* Beschleunigung Nutzerorientierter Technik
* Patient:innen = Expert:Innen

* Forderung standardisierter Schnittstellen

* Nutzerorientiere Studien
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