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Background and aims: Intensive insulin therapy to keep normoglycaemia reduces mortality 
and morbidity in critically ill patients. Frequent or continuous glucose monitoring is restricted 
in critically ill patients due to the high quantities of blood that is required. Hence interstitial 
fluid (ISF) sampling in the adipose tissue might be an alternative to improve the adjustment of 
insulin therapy. The primary aim of the study was to investigate whether the glucose 
concentration in the ISF correlates with plasma glucose. We investigated continuous glucose 
monitoring in the ISF with a microdialysis based monitoring system.  
 
Materials and methods: 20 post surgery patients with a glucose level higher than 6.7mmol/l 
were investigated in the intensive care unit (ICU) (M/F: 15/5; age 69±7 y, non-diabetics/ type 
2 DM/ type 1 DM: 14/6/0; APACHE II score: mean 13, (range 21-6)). Two microdialysis 
catheters (CMA 60) were inserted into adipose tissue. The dialysate of the first catheter was 
sampled and analysed for glucose and ions in order to take into account the partial 
equilibration between the interstitial fluid and the dialysate (ionic reference technique). The 
second catheter was connected to a continuous glucose monitoring system (SCGM1, Roche 
Diagnostics). In parallel arterial blood glucose readings were taken hourly. Maximum 
duration of continuous glucose monitoring was 48 hours initiated after admission at the ICU. 
 
Results: The mean duration of glucose monitoring was 36±15 h. The mean blood glucose 
value was 7.2±1.4 mmol/l. The mean Pearson correlation coefficient between blood and IFS 
glucose was rBG-IFS = 0.812 whereas between blood glucose and the SCGM1 system reading 
rBG-SCGM = 0.808 (n.s.). In addition the correlation for different calibration intervals (2-4-6-12-
24 hours) of the SCGM1 system was quantified with several evaluation methods (method of 
residuals, modified error grid analysis (mEGA), predicted error sum of the squares 
(%PRESS), mean absolute difference (MAD), coefficient of correlation). In general the 
results improved with shorter calibration intervals. However the calibration procedure is very 
sensitive to the chosen point of calibration.  
 
Conclusion: There is a significant correlation between blood and ISF glucose in critically ill 
patients after surgery. Therefore ISF seems to be a promising alternative to blood glucose 
monitoring in critically ill patients which in addition enables continuous glucose monitoring. 
This could prove to be clinically useful in the ICU by decreasing workload and providing 
alarm signals. 
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