IMPAIRED RENAL FUNCTION PRESENTS A CHALLENGE TO THE MEASUREMENT OF SMALL AND WHOLE GUT PERMEABILITY IN CRITICALLY ILL PATIENTS 

Introduction: Increased intestinal permeability (IP) is associated with sepsis in the Intensive Care Unit (ICU). The gold standard of measuring IP in vivo utilises indigestible sugar probes to assess the ratio of paracellular to transcellular permeability. IP measurements are based on the assumption that changes in renal function affect sugar probes uniformly. However, this assumption has been questioned in past ICU studies.  
Objectives: To investigate the relationship between IP and renal function.
Methods: An enterally administered multi-sugar test was used to measure small (lactulose-rhamnose [L-R] ratio) and whole gut permeability (sucralose-erythritol [S-E] ratio) within three days of ICU admission. IP ratios and percentage recoveries of sugar probes were quantified in 24-hour urine samples using gas chromatography-mass spectrometry. IP measurements were assessed in patients with normal versus impaired renal function (glomerular filtration rate ≥ and <90mL/min/1.73m2, respectively).
Results: In total, 21 mechanically ventilated patients from two mixed ICUs (12 males, mean 50.7 years, APACHE II 19.1) were recruited. Patients with impaired (n=9) versus normal (n=12) renal function had a higher median L-R ratio (0.130 versus 0.047, p 0.003) and a lower mean recovery of rhamnose (15 versus 24%, p 0.007) and erythritol (60 versus 97%, p 0.005), with no differences found for the S-E ratio, lactulose or sucralose recovery.
Conclusion(s): Alterations in renal function affects the recovery of transcellular versus paracellular permeability sugar probes differently in ICU patients. This violates the underlying assumption of the IP test, limiting test interpretation in this subgroup. As impaired renal function is common in ICU patients, more reliable measurement tools are needed to measure IP in this setting.
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