
LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00

Personalized Short-Term Blood Glucose Prediction in T1DM

Cescon, Marzia; Johansson, Rolf; Renard, Eric

2012

Link to publication

Citation for published version (APA):
Cescon, M., Johansson, R., & Renard, E. (2012). Personalized Short-Term Blood Glucose Prediction in T1DM.
Paper presented at 5th International Conference on Advanced Technologies and Treatments for Diabetes, 2012,
Barcelona, Spain.

Total number of authors:
3

General rights
Unless other specific re-use rights are stated the following general rights apply:
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.
 • Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.
 • You may not further distribute the material or use it for any profit-making activity or commercial gain
 • You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

https://portal.research.lu.se/en/publications/d4c80b8c-dba0-4f47-9651-380e03ec52c1


Personalized Short-term Blood Glucose Prediction
in T1DM

Marzia Cescon∗ Rolf Johansson∗ Eric Renard†

∗Department of Automatic Control, Lund University
†Department of Endocrinology, University Hospital & Clinical Investigation Center, Montpellier

corresponding author: marzia.cescon@control.lth.se

Background
The focus of the European project DIAdvisor TM [3] is the development of a

personalized tool providing diabetic patients with reliable and accurate near

future blood glucose predictions in order to support the users in the insulin

therapy decision-making tasks while letting them maintaining control over

their own treatments management.

Objective
Estimate data-driven individual-specific short-term BG predictors given:

•plasma glucose [mg/dL];

•plasma glucose rate of appearance [mg/kg/min] after CHO absorption;

• total plasma insulin I [mIU/L] after subcutaneous injection

Data
8 T1DM subjects (5 MDI/3 CSII, 5 males/3 females, age = 45.25±13.53

years, disease duration = 22.37±11.81 years, BMI = 23.88±3.25, HbA1c =

8.27±0.90%) underwent a 3-days visit at the CIC in Montpellier, France,

within the European research project DIAdvisorTM [4]. Patients were served

standardized meals for breakfast, lunch and dinner (carbohydrate content:

42, 70, 70 [g], respectively) and decided insulin needs based on their personal

HemoCueTM Glucose Analyzer outcomes. Blood samples were collected by

nurses to measure plasma glucose concentrations: every hour during day, ev-

ery 2 hours during night, 30 min before breakfast, 10, 20, 30, 60, 90, 120, 150,

180, 240, 300 min after breakfast and every 15 minutes after lunch and dinner

for 2 hours, for a total of 37 blood samples per day.
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Figure 1: Representative patient data vs. Time [min]. Top Plasma glucose concentration [mg/dL]; Bottom Meal
carbohydrates [g] (black) and corresponding Insulin doses [IU]: basal (blue), bolus (red), correction (green)
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Results
Cross validation showed prediction error standard deviation 14.19±8.45

[mg/dL], 26.22±15.04 [mg/dL], 33.59±19.41 [mg/dL] and 37.70±22.14

[mg/dL] on 30-, 60-, 90- and 120- minutes-ahead prediction, respectively.
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Figure 2: Representative patient. Evaluation on validation data: Top panel: 3rd-order ARMAX-based predictor (blue) and
actual interpolated plasma glucose (red) [mg/dL] vs. time [min]; Bottom panel: Input signals: Meal carbohydrates (black) [g]

and corresponding Insulin doses [IU]: basal (blue), bolus (red), correction (green).

Discussion
The glucose flux in the bloodstream after intestinal absorption and the to-

tal insulin flux in the bloodstream were considered as input variables. The

inter-personal variability was disregarded when using population mean values

reported in the literature [1] for the parameters appearing in the meal model

and in the insulin kinetics model. The control variable, i.e., blood glucose,

was interpolated and uniformly resampled from the numerous blood samples

taken during the trial making it possible to have a reliable continuous time

signal representing glycemia in plasma. However, this is not common practice

where BG samples are available a couple of times a day at best, or is assessed

indirectly from CGMS measurements.

Conclusions
The study provided reliable short-term glycemia predictions.
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