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Background: The bihormonal artificial pancreas can provide fully closed loop glucose 
control via automated delivery of both insulin and glucagon. The aim of this CE-mark 
trial was to demonstrate the performance and safety of this artificial pancreas. 
Methods: In this outpatient, randomized, crossover trial, two-week fully closed loop 
glucose control (artificial pancreas therapy) was compared to two-week open loop 
control (patient’s normal insulin pump therapy with a glucose sensor if they had one). 
The primary outcome was the percentage of time in range (3.9-10 mmol/L). 
Results: Twenty three patients were included in the analysis. Median (IQR) time in 
range was significantly higher during closed loop (86.6% (84.9-88.5)) compared with 
open loop (53.9% (49.7-67.2); p<0.0001; Figure). Time in hypoglycemia was 0.4% 
(0.1-0.8) during closed loop and 2.0% (0.7-3.6 ) during open loop (p<0.0001). Median 
glucose level was 7.2 mmol/L (7.0-7.4) during closed loop and 9.3 mmol/L (8.3-9.9) 
during open loop (p<0.0001). No severe hypoglycemia or ketoacidosis occurred 
during the study. 
Discussion/Conclusion: Compared to insulin pump therapy, the bihormonal artificial 
pancreas provides superior glucose control, without meal or exercise 
announcements, and is safe in adults with type 1 diabetes. The available clinical 
evidence resulted in the first CE-marked bihormonal artificial pancreas. 
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Figure: Time in range from open loop (left) to closed loop (right). 

The thin lines represent the individual patients and the bold line 

the median. The size of each circle is proportional to the time 

spent in hypoglycemia.
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