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August 4, 2021 

Diabetes 

Automatic regulation of blood sugar after kidney failure  

Regulating blood sugar levels is very challenging when diabetes is coupled with kidney 

failure. A research group at Inselspital, Bern University Hospital together with the partner 

center of Addenbrooke’s Hospital in Cambridge UK published a study today in the Nature 

Medicine journal. Closed-loop systems that provide fully automated blood sugar regulation 

were analyzed. The study revealed that closed-loop systems significantly reduce blood sugar 

levels that fall outside the target range. 

Fully automated closed-loop systems automatically monitor and correct blood sugar levels in 

diabetes patients. Separate measurement of blood sugar levels and insulin injections no longer 

necessary. Closed-loop systems, sometimes also called “artificial pancreas”, have been investigated 

in various studies and fields of application and have generally proven their effectiveness. The 

present study has now investigated their use for people with type 2 diabetes who are dependent on 

dialysis due to severe kidney damage. This patient group is fragile in health and blood sugar levels 

can easily slip out of normal values, rendering these individuals with multiple conditions vulnerable.  

Closed-loop systems also effective for diabetes and severe kidney damage  

The study, published in Nature Medicine, shows that monitoring blood sugar levels for diabetics 

dependent on dialysis can be significantly improved with a fully automated closed-loop system. 

Remaining within blood sugar target range was achieved 53% of the time compared to 38% with 

conventional insulin injection therapy. In addition, the risk of hypoglycemia was reduced with the 

closed-loop system.  

Study leader Prof. Dr. med. Lia Bally concludes: “Closed-loop systems improve blood sugar 

monitoring and reduce hypoglycemia compared with standard insulin therapies, even in diabetic 

patients on dialysis who are particularly prone to blood sugar imbalance.”  

 

Brief description of the study  

In two centers (Bern University Hospital, CH, and University Hospital Cambridge, UK), 26 patients 

received closed-loop insulin therapy (intervention) or conventional insulin injection therapy in random 

order for 20 days each. Blood sugar levels were measured continuously with a glucose sensor. 

During the study period, participants received normal outpatient medical care (3 dialysis sessions per 

week) and were not restricted in their daily life.  
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The goal of the study was for the test persons to spend as much time as possible in the targeted 

blood sugar range of 5.6 to 10.0 mmol/l.  

The study was conducted at Inselspital, Bern University Hospital in the Department of Diabetology, 

Endocrinology and Metabolism (UDEM) and the Department of Nephrology and Hypertension (cf. 

experts below).  

Continue to develop closed-loop systems with adaptive learning  

The study demonstrates the benefits of fully automated closed-loop insulin therapy in dialysis-

dependent individuals with diabetes. Prof. Dr. med. Christoph Stettler, Chairman of Department of 

Diabetology, Endocrinology, Nutritional Medicine and Metabolism (UDEM) in Bern, explains: “This 

proves the benefits of modern diabetes technology in even this extremely vulnerable patient group: 

for more than 3.5 hours a day they remained within the blood sugar target range. That’s a huge gain 

in terms of therapy control, safety and quality of life.”  

In view of the fact that this study used systems that function fully autonomously and continually adapt 

to the patients’ individual needs via an intelligent learning algorithm, Prof. Bally adds: “The study 

demonstrates the tremendous importance of learning therapies tailored to the individual in a 

challenging patient population with rapidly changing insulin needs. Blood sugar control improved 

steadily during the 20-day observation period. Further increase in benefit with gestation beyond 20 

days can be expected.”   

 

Experts:  

- Prof. Dr. med. et phil. Lia Bally, Head of Research and Supervisor of Nutrition and 

Metabolism, Department of Diabetology, Endocrinology, Nutritional Medicine and 

Metabolism (UDEM), Inselspital, Bern University Hospital and Cluster Chair “Patient 

Focused Research” at Multidisciplinary Center for Infectious Disease (MCID), University of 

Bern.  

- Prof. Dr. med. Christoph Stettler, Chairman and Chief Physician, Department of Diabetology, 

Endocrinology, Nutritional Medicine and Metabolism (UDEM), Inselspital, Bern University 

Hospital 

- Prof. Dr. med. Bruno Vogt, Chairman and Chief Physician, Department of Nephrology and 

Hypertension, Inselspital, Bern University Hospital 

 

Links:  

- Original publication: Charlotte K Boughton, Afroditi Tripyla, Sara Hartnell et al.: Fully 

automated closed-loop glucose control compared with standard insulin therapy in adults with 

type 2 diabetes requiring dialysis: an open-label, randomised crossover trial.  

DOI: 10.1038/s41591-021-01453-z  

- Department of Diabetology, Endocrinology, Nutritional Medicine and Metabolism (UDEM), 

Inselspital, Bern University Hospital (Link to German Website) 

Contact:   

- Insel Gruppe AG, Communication: +41 31 632 79 25, kommunikation@insel.ch  
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Die Insel Gruppe ist die schweizweit führende Spitalgruppe für universitäre und integrierte 

Medizin. Sie bietet den Menschen mittels wegweisender Qualität, Forschung, Innovation und 

Bildung eine umfassende Gesundheitsversorgung: in allen Lebensphasen, rund um die Uhr 

und am richtigen Ort. An den sechs Standorten der Gruppe (Inselspital, Aarberg, Belp, 

Münsingen, Riggisberg und Tiefenau) werden jährlich über 800’000 ambulante Konsultationen 

vorgenommen und rund 60'000 stationäre Patientinnen und Patienten nach den neuesten 

Therapiemethoden behandelt. Die Insel Gruppe ist Ausbildungsbetrieb für eine Vielzahl von 

Berufen und wichtige Institution für die Weiterbildung von jungen Ärztinnen und Ärzten. An der 

Insel Gruppe arbeiten über 11'000 Mitarbeitende (inkl. Lernende). 

Insel Gruppe is Switzerland’s leading group of hospitals for university and integrated 

medicine. It offers comprehensive health care based on groundbreaking quality, research, 

innovation and education: in all stages of life, around the clock and in the right place. The six 

hospitals comprising Insel Gruppe (Inselspital, Aarberg, Belp, Münsingen, Riggisberg and 

Tiefenau) carry out over 800,000 outpatient consultations and treat about 60,000 in-patients 

using the latest therapy methods. Insel Gruppe provides training for a large number of 

professions and is an important institution for the further training of young physicians. Insel 

Gruppe employs a staff of over 11,000 (including students). 

 

https://www.linkedin.com/company/inselgruppe/mycompany/
https://www.facebook.com/inselgruppebern
https://twitter.com/inselgruppe
https://www.xing.com/pages/inselgruppe
https://www.youtube.com/channel/UCk5WdNrd8XWv32gC40_NPBA

