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BACKGROUND AND AIMS: Peritoneal dialysis (PD) is associated with
morphological and also functional changes to the peritoneum limiting the long-term
use. PD and CKD lead to vasculopathy, disrupt the endothelial and peritoneal barrier,
but also influence the gut microbiome. Microbial dysbiosis in return is speculated to
drive inflammation as an additional risk factor for cardiovascular disease. New PD-
fluids that could slow or prevent these processes are needed. Alanyl-glutamine
(AlaGln) has immunomodulatory and cytoprotective properties and has been shown to
also improve endothelial barrier functions. Our aim is to investigate the effects of
AlaGln-supplementation to PD-fluid on the gut microbiome and plasma and effluent
metabolome and their interplay.
METHOD: Mice (C57/BI6N) underwent a subtotal nephrectomy (5/6 nephrectomy)
to induce uraemia. Chronic exposure to PD-fluid was performed for 9 weeks via
subcutaneously implanted peritoneal catheters. Mice were exposed daily to 2 ml of
commercially available glucose-based PD-fluid (3.86% glucose) without or with the
addition of 8 mM AlaGln. Uremic and healthy mice, kept in parallel were used as
controls. All mice were fed standard chow and tap water ad libitum. On the last day,
blood and an effluent (after a 30 minute dwell) were collected and faecal matter was
collected from 3 different sites of the gut (ileum, caecum and colon). The plasma and
effluent metabolome were analysed using a targeted approach. 180 metabolites were
analysed with a mass spectrometry based kit (Biocrates) in both samples types.
Following microbial DNA isolation, the microbiome has been analysed by 16S rRNA
sequencing. The experiment was approved by the local animal ethics committee.
RESULTS: Significantly elevated creatinine values in mice following 5/6 nephrectomy
confirmed their uremic status. Significantly different plasma and effluent levels of alanine
and glutamine were found in mice exposed to AlaGln supplemented PD-fluid. A
correlation analysis of the plasma revealed the uremic status of the mice as main driver of
differences whereas the effluent metabolome was mainly changed by PD fluid exposure.
Plasma of uremic mice also showed significantly increased levels of a toxic non-
proteinogenic amino acid symmetric dimethyl arginine (SDMA) and citrulline.
Microbiome analysis yielded over 2800 amplicon sequence variants. Microbiome
composition was location specific and influenced by the different treatments. The
microbiome data were also correlated with over 130 metabolites in both plasma and PD
effluent. Our data showed increased abundance in bacterial family Pseudomonadacea in
caecum of uremic mice and positive correlation with the plasma level of trans-tetra-
hydroxyproline. Mice exposed to conventional PD fluid had higher abundance of the
bacterial class Clostridia in the colon compared to mice with no PD exposition.
CONCLUSION: CKD itself and PD-fluid exposure both affect the gut microbiome and
the AlaGln-supplementation effects are likely reflected at the level of microbial
diversity and functional interaction with metabolites. As next step specific cellular and
molecular mechanisms of these effects are analysed. Preservation of mesothelial and
also endothelial cellular barrier function could be a clinically important benefit for
patients treated with PD, by preventing increased PD-associated pathomechanisms.
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BACKGROUND AND AIMS: Icodextrin is designed to maintain ultrafiltration
during the long dwell, especially when there is a risk of increased fluid reabsorption

(fast peritoneal solute transfer rate, PSTR), without the need for excessive use of high
glucose. Randomized trials have demonstrated these benefits but are insufficiently
powered to investigate a clear impact on survival. We aimed to establish international
prescription practices and their relationship to clinical outcomes.
METHOD: The Peritoneal Dialysis Outcomes and Practice Patterns Study (PDOPPS)
is an international prospective cohort study in collaboration with the International
Society for Peritoneal Dialysis. The current analysis was drawn from A/NZ, Canada,
Japan, UK, and US in PDOPPS phases 1-2 (2014-2019). Patient demographics,
comorbidities, lab measurements, clinic blood pressure, membrane function (both
solute transport rate and ultrafiltration capacity), dialysis prescription details, urine
and 24-hour ultrafiltration volumes were captured at study enrollment. Mortality and
permanent transfer to HD (HDT) events were collected during study follow-up
[median (IQR) = 1.1 yrs (0.6, 1.7)]. Linear and logistic models were used to analyze the
association between icodextrin and blood pressure. Cox regression, stratified by
country, was used to analyze the association of icodextrin with time from study
enrollment to (a) death and (b) HDT, and adjusted for demographics, 13
comorbidities, transplant waitlisting, serum albumin, urine volume, facility size and %
APD use, study phase, while accounting for facility clustering.
RESULTS: Icodextrin was prescribed in 1,929 (35%) of 5,432 patients studied, but this
proportion differed by country, being >44% in all except the US, where it was 17%,
and by facility within countries. Patients on icodextrin were more likely to have
coronary artery disease and diabetes, have lower residual 24-hour urine volume and
function, use less high glucose, have faster PSTR and reduced ultrafiltration capacity,
and have been on PD longer (PD vintage: median 1.19, IQR 0.50-2.76). Despite this,
patients using icodextrin achieved equivalent ultrafiltration to those using glucose at
every level of residual urine volume (see figure). The low use of icodextrin in the US
was more than compensated for by much greater use of high glucose and overall higher
ultrafiltration volumes at each level of urine volume. Icodextrin use was not associated
with blood pressure (effects: 0.90 mmHg, 95% CI: -0.68, 2.47), mortality (Hazard ratio
[HR] 1.01, 95% CI: 0.83, 1.23) and HDT (HR 1.05, 95% CI: 0.90, 1.23).
CONCLUSION: There are important national and facility differences in the
prescription of icodextrin, with the US a clear outlier, with less icodextrin and more
high glucose use, resulting in higher ultrafiltration volumes. These practices and the
targeting of patients with less efficient membranes for fluid removal may mask any
potential survival advantage associated with icodextrin.
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