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Accuracy of continuous subcutaneous glucose monitoring with the GlucoDay® in type 1 diabetic patients treated by subcutaneous insulin infusion during exercise of low versus high intensity C Fayolle1, 2, JF Brun1, J Bringer2, J Mercier1, E Renard2



SUMMARY



RÉSUMÉ



Aim: The GlucoDay allows continuous glucose monitoring by subcutaneous microdialysis in sedentary conditions. To validate it when glycaemia may undergo rapid and dramatic changes, we investigated its accuracy during two exercise sessions with markedly different glucose disposal rates. Methods: Nine male diabetic patients, aged 32-61, treated by insulin pumps, first underwent a standard maximal exercise-test designed for determining the maximal oxygen consumption and the first ventilatory threshold (Vt1). Then two 30 min steady-state workloads at 15% below and 15% above the Vt1 were performed in random order with the GlucoDay, and measurement of CHO oxidation rates was made by indirect calorimetry. Results: CHO oxidation during exercise at +15% Vt1 was higher (+943.5 mg/min, ie +45.5%, P20 mg/24 h). Their duration of diabetes was 18-38 yrs (mean ± SEM: 24.7±1.8). All were regularly active with at least 1 hr of sports each week.



Protocol of the study On the first day (D0), patients performed the standardized exercise-test for the determination of maximal oxygen consumption (VO2max) and first ventilatory threshold (Vt1), as described below. On the eighth day (D8) and the sixteenth day (D16) the 30 min steady-state exercise bouts at either low intensity (15% below the Vt1) or high intensity (15% above the Vt1) were performed in random order. For both D8 and D16 sessions, patients were admitted to our hospital on the preceding day in the evening for setting of the GlucoDay system. A microfiber was set under local anesthesia in the subcutaneous tissue of the periumbilical region, and was connected with the GlucoDay portable unit, as detailed elsewhere [4] After stabilization, sensor signal was calibrated against one blood glucose value according to manufacturer’s recommendations. A small polyethylene catheter was also inserted into an antecubital vein for blood sampling. Each steady-state exercise session was performed 2 hr after a standardized breakfast and the insulin bolus to cover the breakfast was reduced by 50%. Insulin basal delivery was stopped 1 hr before the beginning of exercise and during all its duration. During the period that followed exercise, a basal insulin delivery was restored but it was maintained 25% below its usual rate until lunch-time. Before the exercise session, the calibration of the GlucoDay was performed with one blood venous glucose value. The GlucoDay system was removed 1hr after the cessation of exercise. Patients left the hospital at 12:00 after the exercise test. Subjects, who were all interested by this assessment of their glucoregulatory adaptation to exercise, gave informed consent, and the study was conducted in accordance with the guidelines of the local ethics committee.



Accuracy of GlucoDay during exercise



Exercise testing Materials for exercise testing



The patients performed each test on the same electromagnetically braked cycle ergometer (Ergoline 500, Bosch, Berlin, Germany). Gas volumes, i.e., ventilation (VE), O2 consumption (VO2) and carbon dioxide production (VCO2) in inspired and expired air, were measured with a computer-based breath-to-breath exercise analysis system (ZAN 600 Ergo test, EMO International, La Rochelle, France) using a mouthpiece and nose clip system. Reproducibility of gas analysis has been studied in 10 subjects tested twice. The coefficients of variation measured at steady state at a fixed intensity for the respiratory exchange ratio (RER) ranged between 2.8% (low values) and 4.75% (high values) [7,8] Aerobic capacity and ventilatory threshold (test 1)



Each subject’s VO2max was measured during an 8 to 12-min incremental exercise test. The theoretical maximal aerobic power (WmaxTh), which is the power corresponding to the theoretical VO2max, was calculated [9] This equation takes anthropometric characteristics and sex into account. The initial power output was 20% of WmaxTh for 3 min and was increased by 10% every minute until maximal exercise was reached, which was evaluated in terms of maximal heart rate, RER (>1.15) and VO2 stability. Pedal frequency was maintained between 60 and 70 rpm throughout the test. The highest VO2 value was considered as VO2max and the highest power output reached was considered as the maximal workload (Wmax). The first ventilatory threshold (Vt1) was determined with the usual criteria, ie a change of slope in the relationship between VO2 and VCO2, and a rise in the ratio between ventilatory flow rate and VO2 [10] Steady state exercise bouts



For the two following tests, the subjects had to perform a 30-min exercise. The tests were performed in random order. The subjects were instructed to come for the second test under the same conditions as the first one in terms of meal and physical activity to exclude bias by these factors. After the initial rest period, they were instructed to pedal for 30 min at an intensity corresponding to either 15% below their Vt1 (low intensity exercise) or 15% above their Vt1 (high intensity exercise). Gas volumes were collected 10 min before the test and throughout testing. After stopping the exercise bout, the subjects returned to reclining position for 60 min and the measurements of sensor glucose and venous glucose were continued during all this period of recovery. Calorimetric calculations



The rates of substrate oxidation of CHO and lipid were calculated from gas exchange measurements by using nonprotein RER values, according to the following equations [11]: lipid (mg.min-1)=1.6946 VO2-1.7012 VCO2, CHO (mg.min-1)=4.585 VCO2-3.2255 VO2



with gas volume expressed in milliliters per minute. These equations are based on the assumption that protein breakdown contributes little to energy metabolism during exercise. Reproducibility of these measurements during this protocol has been studied in 10 subjects tested twice. Coefficients of variation were: for the lipid oxidation rates 18% (low intensity) and 28% (high intensity); for the CHO oxidation rates 17% (low intensity) and 15% (high intensity) [8]. Biochemical determinations



Venous blood samples were stored in fluoride tubes for subsequent glucose determination, using the reference standard method (Beckman, Fullerton, CA). During the two steady-state sessions, venous blood glucose and blood lactate were measured every 6 min since time -12 min, and then, after cessation of exercise, at intervals of 12 min for 1 hr during recovery. When each venous sampling was performed, glucose values given by the sensor system, and the corresponding time shown on the monitor, were noted. Statistical analyses



The performance of the GlucoDay was evaluated by comparing its readings (sensor values) to those obtained at the same time by the glucose oxidase method (reference values), with used Bland and Altman graphs [12-14], which plot the mean, over all data pairs, of the absolute value of the difference between the sensor and reference glucose, divided by the reference glucose. The mean ±1.96 SD represented the 95% CI. We also used the Clarke’s Error Grid which separates a Cartesian diagram (in which the values generated by the continuous monitoring device (GlucoDay) are displayed on the y-axis, whereas the values received from the reference method are displayed on the x-axis) into five zones of clinical significance [15]. Zone A represents the glucose values that deviate from the reference values by 20% or are in the hypoglycaemic range ( 























des documents recommandant













Assessing the accuracy of approximation 

along which a solution method should be tested. ... the execution CPU time, there is often the time spent on developing the code! ... Testing the accuracy of a.










 








Continuous monitoring of dynamic systems - Page de Laurent 

in the column state. Fig. 1. Graphical ... column is associated with a specific state/diagnosis while each row regards a medical signal. .... A state of dehydration.










 








Continuous Monitoring of Folsomia candida (Insecta: Collembola) in a 

atomic absorption spectrometry (Varian Spectra-30 Flame. AAS with automatic background correction), using the methodology of Hopkin (1989). Experiment 1 ...










 








Decentralized Monitoring of Agent Communications with a 

aims at de fi ning w hat is a " good beha v iour " ( w ith respect to communica- tion) using a norm in deontic logic. .... I n co n s i s t e n t C o mm i tm e n t s . W e de fi ne the ..... x pressed in deontic logic. I t w ould be interesting to in










 








The vibration of continuous structures 

Continuous structures such as beams, rods, cables and plates can be modelled by discrete ... The velocity of propagation of the displacement or stress wave ... 1 1 a'c(t). ~ - _ _ ~ -. -. F(~) ax2 c2 ~ ( t ) atz. The LHS is a function of x only, and 










 








VARIABLE DENSITY SAMPLING WITH CONTINUOUS 

In the early days of its development, variable density sampling was merely an .... and 4, we introduce two strategies to design continuous trajectories over the acqui ... on simulation results that our TSP-based approach is promising in the MRI con .










 








MODELING THE INTRA-VENOUS GLUCOSE 

Fisiopatologia Shock UCSC, L.go A. Gemelli, 8 - 00168 Roma, ITALY tel. ...... Model of Insulin Kinetics in the Dog, Diabetes, 29 (1980), 979â€“990. [14] Defronzo ...










 








Accuracy of Hexapods .fr 

relatively simple and well structured machine models is enabled by the hexapods' ... KEY WORDS: Parallel kinematic accuracy, Model based control, .... specifies how these influencing variables effect the temporal temperature gradient.










 








Quantitative Assessment of the Accuracy of the Poissonâ€“Boltzmann 

May 16, 2014 - ABSTRACT: The cell model is a ubiquitous, fast, and relatively easily implemented model used to estimate the osmotic pressure of a colloidal ...










 








Accuracy of Motor Responses in Subjects With and ... - Research 

trol and tetraplegic subjects, the above results lead us to conclude that the second .... the following main points on the basis of the statistical analysis of force trajectories by .... target amplitude as independent variables are shown in Table. 5










 








Effect of Aging on the Accuracy of Visually Guided 

rivative of the eye position curve by electronic differentia- tion. The onset and .... saccades were much more variable, ranging from 60 to. 1,200 ms. ... Discussion.










 








Monitoring the Responses of Freshwater ... - Gael Grenouillet 

community composition was shown to change with maximum stream temperature, mean July .... on the energy budget can be expected (Finstad et al. 2004). In the river Rhone ..... doubling of net total C loss rates in wetlands (Clair et al. 2001).










 








MANAGING THE CONTINUOUS IMPROVEMENT LOOP OF 

An educational continuous improvement or reform is a tricky strategic and ... accountability - moving slightly towards continuous improvement recently) [2]. As an ...










 








Subcutaneous nerve stimulation AWS 

Spinal cord stimulation is now a treatment of pain in refractory failed back surgery syndrome. ... stimulation is now one of the possibility to rescue chronic low back pain. ... walking after. MQS. 0. 5. 10. 15. 20. 25. 30. 1. MQS preop. MQS postop. 










 








The accuracy of dynamic wedge dose computation in the ... - CiteSeerX 

dynamic wedges on both Varian and Siemens LINACs. The beam data, acquired with a WellhÃ¶fer chamber array and a Sun Nuclear profiler, are used for model-.










 








continuous emission monitoring libro inglese james a jahnke dbid 5 












 








Generation of pulsed and continuous-wave squeezed light with 

of pulsed and continuous-wave squeezed vacuum via nonlinear ... light for bandwidth-limited atom optics experiments at the rubidium D1 line,â€� J. Phys. B 40 ...










 








Coherent transient spectroscopy with continuous wave quantum 

Jun 13, 2013 - selection rule for transitions between these hyperfine levels is. AF = 0, Ð–1 where .... sample of NH3 pumped with a high power N2O laser.18 In their study they found ..... L. Diehl, C. PflÑŒgl and F. Capasso, Electron. Lett., 2009,.










 








Continuous High-Resolution Earth Observation with 

of wide-field optical interferometry with a Michelson-type instrument for Earth ... Keywords : Earth observation; interferometry; synthetic aperture optics; multiple.










 








High-Accuracy Value-Function Approximation with 

m, where m is the number of connections feeding into the node [4]. Inputs were normalized and .... Conference on Artificial Intelligence, 1999. [7] Mark Spong.










 








EÂ¡UilibriUm Search with ContinUoUs Pro3UctiVity DispersionE 

L abor market equilibrium , j ob mobility , wa g es , producti v ity , monopsony .... an equilibrium search model that allows for a continuous distribution of fi rms ...










 








Variable Density Sampling with Continuous Trajectories 

antees on the reconstruction of sparse signals by projection on a .... introduce a global sampler based on the solution of a travelling salesman problem .... particular, the recent CS framework on orthogonal systems [42, 9] falls within this definiti










 








The internal consistency, stability, and accuracy of the discrete 

Apr 19, 2006 - An early attempt to remedy this lack of a sound theoretical basis is the work of Goad [5], ...... In the second part of Table 1, the results are shown.










 








The diagnostic accuracy of different natriuretic peptides in the 

Jan 4, 2008 - OBJECTIVES: We aimed to validate and determine the accuracy of a new sandwich ELISA for canine N-terminal pro-B-type natriuretic peptide.










 














×
Report Accuracy of continuous subcutaneous glucose monitoring with the





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



