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IL-6, peritoneal solute transport rate and inflammation: results from GLOBAL
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Intra-peritoneal IL-6 is now established as a locally produced, independent predictor of peritoneal solute transport rate (PSTR), but it remains unclear whether this is because a larger membrane contains greater IL-6 producing cell mass, because faster solute transport transfers more systemic IL-6 intraperitoneally or because IL-6 couples inflammation with a larger membrane. We sought to establish which of these explanations is valid with the first analysis of dialysate cytokines with clinical data from the Global Fluid Study.

559 incident and 363 prevalent patients from 10 centres in the UK, Canada and Korea had plasma and 4-hour dialysate samples assayed by electrochemiluminescence using a commercial kit (Meso Scale Discovery Pro-Inflammatory Multiplex I). As some cytokines had a substantial number of values below the limit of detection, 1 was added prior to log transformation, obtaining a normal distribution for plasma γ-IFN, TNF-α and IL-6 and dialysate IL-6. IL-1β remained significantly skewed. 

There is substantial correlation between cytokines within dialysate (Spearman’s rho 0.198 to 0.535, p<0.001), and within plasma (Spearman’s rho 0.120 to 0.452, p≤0.005), except for plasma IL-1 in prevalent patients. Plasma cytokines correlated weakly, or not at all, with dialysate cytokines apart from IL-6 which correlated most strongly with itself (Pearson’s r=0.280, p<0.001). 76.9% of samples had a gradient of IL-6 from dialysate to plasma (D/P) compared with 3.4% for TNF, 26.2% for IL-1, 33.3% for IFN, and 42.1% had a D/P IL-6 ratio of >5. 

By multivariate modelling, dialysate, but not plasma, IL-6 appearance rates (AR) were confirmed as strong independent predictors of PSTR (4 hour D/P Cr) in incident and prevalent groups (Partial η-squared=0.103/0.137 respectively, p<0.001), along with daily glucose exposure, gender, residual renal function and a strong centre effect. Dialysate TNF in the incident and duration of PD in the prevalent cohorts also independently predicted PSTR. 

In multivariate modelling of dialysate IL-6 AR, centre effect, PSTR, dialysate TNF and plasma IL-6 are independent predictors in incident and prevalent groups, the association for plasma IL-6 becoming weak in prevalent patients. Detectable dialysate TNF is weakly associated in incident, but more strongly associated in prevalent patients, and detectable dialysate IFN and IL-1 become predictors in the prevalent group. 
We have confirmed that dialysate IL-6 must be locally produced, with a concentration gradient from dialysate to plasma, and that it is a significant predictor of PSTR independently of centre effects. Peritoneal inflammation is compartmentalised, having little correlation with systemic inflammation. Dialysate IL-6 is affected by the local cytokine network, this interaction strengthening with time on PD. PSTR is therefore affected by peritoneal inflammation, and this becomes more significant with time, potentially reflecting increasing membrane damage.
