
Glycaemic stability maintained during and after unannounced extended exercise in adults with T1D using an oref1-based FCL AID system: The CLOSE IT Exercise Trial 


Aim/s
Management of exercise in Type 1 diabetes remains challenging. The CLOSE-IT trial  demonstrated that a fully-closed‑loop (FCL) system achieved comparable glycaemia to hybrid closed loop (HCL) use. This exercise sub-study examined system performance during prolonged, unannounced exercise. 

Methods
The oref1‑based FCL AID system was used without exercise announcement. Participants had a standardised (26g carbohydrate) meal 4-hours pre-exercise and undertook a supervised 90‑minute mixed‑modality exercise session (20-min. aerobic warm‑up and steady‑state activity, 45-min. resistance exercises at 60–70% 3 RM (repetition maximum), and 25‑min. aerobic segment). CGM and insulin delivery were analysed during and 24-hours after exercise. The primary outcome was time-in-range (TIR 3.9–10.0mmol/L). Secondary outcomes included time below range (TBR<3.9 mmol/L), time above range (TAR >13.9mmol/L), and safety indicators.

Results
Nine participants (40.1±4.3y.o, 22.2±11.1y T1D, 56% male) completed the exercise study. Glucose levels were stable during and after exercise. Insulin on board was stable during exercise (figure 1). During exercise: TIR was 99.4 (1.8)% ); TBR was 0.6 (1.8)%, and TAR was 0.0 (0.0)%. For 24-hours post-exercise: TIR was 61.4 (16.8)%, TBR was 3.3 (6.3)%, and TAR was 29.6 (13.7)%. No carbohydrate supplements were required during exercise.

Conclusion
The oref1-based FCL AID maintained stable glycaemia during prolonged, unannounced exercise and for the subsequent 24-hours. Larger confirmatory studies with a wider ranges of exercise conditions are merited to better understand the system’s performance. Outcomes may enable more people with T1D to benefit from exercise.




Figure 1: CGM Glucose (a) and insulin on board (IOB) (b) during and after exercise (exercise period in cyan) 
a)


b)
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