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Abstract:

Background and aims: Timely adjustments of insu lin doses in type 1 diabetes (T1 D) according to variable

insu lin needs remain a heavy burden for patients in everyday lite. ln spite of specifie education, the common

failure in achieving this task results in frequent out-of-target blood glucose control. The DIAdvisor device has

been designed in view of predicting blood glucose at a close time horizon and delivering adviee on correction

measures in order to maintain blood glucose in a near-normal target range in T1 D patients using a basalbolus

insu lin regimen by multiple daily insu lin injections or insulin pumps. Inputs include patient information on

carbohydrate intakes, insu lin dose administration and continuous glucose monitoring (CGM) data. ln a pilot

study, we investigated the ability of collecting inputs by the system, the accuracy of blood glucose prediction

at a 20-min horizon and the coherence of treatment advices.

Materials and methods: Sixteen T1 D patients volunteered to assess DIAdvisor device in a Clinical Research

Centre setting in three successive steps. Blocks of 4 patients were included successively, allowing for system

refinement, until success criteria were reached at each step. The primary endpoints and success criteria were:

in step A, a percentage of data collection from CGM for 48 hours > 80%; in step B, an accuracy of blood

glucose prediction at a 20-min horizon assessed by using Clarke error grid analysis of paired predicted

glucose values and YSI glucose measurements for 48 hours with > 80% of paired points in A+B zones and

<5% in E zone; in step C, a coherence of advices given by the system on glucose and insulin corrections

compared to clinician's advices for 48 hours > 80%. The DIAdvisor device includes an Ultra Mobile (UM) PC

with a patient interface and a USB connection to a CGM DexCom Seven-Plus receiver. Algorithms for glucose

prediction and treatment advice are uploaded on the UMPC. Predictions and advices were blinded to the

patient but wirelessly transmitted to a nearby clinician monitoring station.

Resulte: ln step A, the success criteria were reached after the inclusion of 8 patients with 85.7% of CGM data

colleeted for 48 hours. ln step B, the accuracy of glucose prediction at 20 min was validated after the inclusion

of 8 patients as shown by 90.9 -100% of paired points in A+B zones and 0% in E zone in the second block of

4 patients. ln step C, the coherence of system advices reached 96.5% in a series of 11 consecutive patients

with 85.7% full coherence in terms of suggested insulin or glucose correction amounts.

Conclusion: This pilot study shows that the DIAdvisor system is able to provide successful prediction of blood

glucose at a 20-min horizon and coherent advices for treatment correction in T1 D patients in a standardized

hospital environ ment. Further trials will assess the DIAdvisor system in less controlled conditions.

