
multiple renal insults, the mechanisms of adaptive repair could be less effective
generating a progressive accumulation of extracellular matrix and a progressive
deterioration of kidney function.
METHOD: We used 8 weeks old male Wistar rats and we analyse their evolution
during 9 months. Animals were subdivided into 4 experimental groups: Control group:
SHAM operated rats, saline solution, i.p.; “CDDP5-I/R60-I/R60” group: 5 mg/kg
cisplatin i.p., after renal function normalization, 60-minute ischemia-reperfusion (I/
R60) on left kidney, and 2 weeks later 60-minute ischemia-reperfusion (I/R60) on right
kidney; “5/6 RMR” group: 5/6 renal mass reduction; “UNX” group: nephrectomy.
Blood and urine were collected at: day 0 (basal); day 4 (AKI development); day 8
(normalized renal function after AKI and induction of renal ischemia); day 9 (1 day
after ischemia); day 13, day 20 and monthly thereafter. Renal function was analyzed by
sCr, creatinine clearance, blood urea nitrogen and proteinuria determination using
colorimetric methods. Tissue samples were stained with Masson�s trichrome and Sirius
Red at days 13, 20, 56, 165 and 270 and renal fibrosis was quantified using Image J
program.
RESULTS: The addition of several AKI episodes induces a progressive accumulation of
extracellular matrix. In addition, the “CDDP5-I/R60-I/R60” group presented an initial
reduction in renal function that remained stable in the last 6 months of the study. On
the contrary, we observed a spontaneous and progressive decline of kidney function in
the “5/6 RMR” group, which nevertheless presented a significant lower degree of
interstitial fibrosis than the “CDDP5-I/R60-I/R60” group.
CONCLUSION: We have generated a new in vivo experimental model of AKI to CKD
transition combining nephrotoxic and ischemic AKI. We demonstrate that after
recurrent episodes of AKI, kidneys show progressive interstitial fibrosis which however
does not correlate with a progressive decline of renal function.
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BACKGROUND AND AIMS: Patients with end-stage kidney disease (ESKD) have an
extremely high incidence of cardiovascular (CV) diseases, partly driven by insufficient
clearance of uremic toxins. ESKD patients have a characteristically adverse lipid profile,
however data investigating the relationship between uremic toxins and lipid profile,
potentially contributing to increased CV risk, is scarce. To determine if uremic
retention solutes (URS) associate with an adverse lipid profile in ESKD, we studied a
large, trinational cohort with a detailed lipid profile, as well as a comprehensive panel
of uremic toxins.
METHOD: Total, high density lipoprotein (HDL), non-HDL, low density lipoprotein
(LDL), and remnant cholesterol, as well as triglyceride, levels were associated with a
panel of 15 uremic retention solutes in a combined cohort of 591 European, adult
patients with advanced chronic kidney disease (CKD) from UZ Leuven, Belgium
(n=150), Karolinska Hospital, Stockholm, Sweden (n=235) or University of Leipzig
Medical Center, Leipzig, Germany (n=226). Total and HDL cholesterol, as well as
triglycerides, were quantified at each study center, whereas non-HDL cholesterol, LDL
cholesterol, and remnant cholesterol were calculated. In all subjects of this trinational
study, a selected panel of solutes, including CMPF, TMAO, aromatic amino acids and
corresponding end-products of endogenous and microbial metabolism, was centrally
quantified in a single lab by liquid chromatography - tandem mass spectrometry.
Univariate correlations were assessed using non-parametric Spearman’s rank
correlation method. To identify independent associations between solutes and lipid
profile, multivariate linear regression models were used with adjustment for age, sex, as
well as markers of inflammation, protein energy wasting, renal function, diabetes and
dialysis.
RESULTS: In total, 189 patients in CKD stage 3-5 not on renal replacement therapy
(RRT), as well as 402 subjects on RRT, were included. All URS except phenylalanine
significantly differed between patients on RRT vs. not on RTT. In univariate analyses,
URS negatively correlated with most lipid markers, including LDL and HDL
cholesterol. In contrast, the amino acids tryptophan, phenylalanine, and tyrosine were
positively correlated with a large majority of lipid markers. After combining URS
concentrations based on molecule size, similar associations were observed for the
respective groups, i.e. small water-soluble molecules, protein-bound molecules, and
amino acids. After adjustment for age, sex, presence of diabetes, dialysis treatment,
inflammation, protein energy wasting, and renal function, significant associations were
lost for URS and total cholesterol or HDL cholesterol, excluding total cholesterol and
phenylacetyl glutamine. However, high triglyceride levels were independently
predicted by p-cresyl sulphate, tryptophan, indole-3 acetic acid, phenylalanine, TMAO,
small water-soluble molecules combined, and protein-bound molecules combined.
Non-HDL cholesterol was independently predicted by phenyl glucuronide, TMAO,
phenylacetyl glutamine and small water-soluble molecules combined, while remnant
cholesterol was independently associated with 10 out of the 15 URS, as well as small
water-soluble molecules combined and amino acids combined. Furthermore, LDL
cholesterol independently associated with tryptophan, TMAO, phenylacetyl glutamine
and protein-bound molecules combined.
CONCLUSION: Significant inverse associations between lipid profile and small water-

soluble or protein-bound uremic toxins in advanced CKD highlight the complexity of
the uremic environment. Our data suggest that not all URS interactions with
conventional CV risk markers may be pathogenic.
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BACKGROUND AND AIMS: Serum phosphorus is an important factor associated
with mortality and cardiovascular disease in dialysis patients as well as in non-dialysis
patients with chronic kidney disease (CKD) and healthy individuals. One observational
study reported that elevated phosphorus is a risk factor for end-stage renal disease and
is linked to reduced renal function, even within the normal range. Although the
mechanism is unknown, an excessive load of phosphorus to the kidney is presumed to
cause renal damage via phosphorus-containing nanoparticles. In this study, we
examined the association between phosphorus excretion per nephron and the
prognosis of CKD.
METHOD: A single-center, retrospective cohort study was conducted in 276 patients
with CKD category G3 to G5 who were admitted to our hospital and received an
inpatient educational program on CKD between June 2016 and November 2019 and
who could be followed up for at least 1 year or started on dialysis within 1 year after
hospitalization. Phosphorus excretion per nephron was defined as daily phosphorus
excretion divided by creatinine clearance (Ccr), and its association with the annual rate
of decline in estimated glomerular filtration rate (eGFR) was investigated for each CKD
category. For statistical analysis, multiple regression analysis was performed using the
following covariates: age, sex, presence/absence of diabetes mellitus, mean arterial
blood pressure, amount of daily urine protein, serum phosphorus level, and use of a
renin-angiotensin system inhibitor.
RESULTS: There were 108 patients with CKD G3, 106 patients with CKD G4, and 62
patients with CKD G5. Daily phosphorus excretion was 442 mg in G3, 350 mg in G4,
and 350 mg in G5 patients. Phosphorus excretion per nephron was 8.4 mg/Ccr in G3,
14.0 mg/Ccr in G4, and 24.2 mg/Ccr in G5 patients. It increased with the progression
of renal damage. In G4 patients, phosphorus excretion per nephron was significantly
negatively correlated with the rate of decline in eGFR (p = 0.004); however, no
correlation was found between the two in G3 and G5 patients (p = 0.09 and p = 0.16,
respectively). Multiple regression analysis showed that phosphorus excretion per
nephron was not a significant worsening factor for renal function in G3, G4, and G5
patients (p = 0.09, p = 0.36, and p = 0.41, respectively). On the other hand, serum
phosphorus level was a significant worsening factor for renal function in G3 and G5
patients (p = 0.03 and p = 0.01, respectively).
CONCLUSION: No association was found between phosphorus excretion per
nephron and the rate of the subsequent decline in renal function.
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BACKGROUND AND AIMS: Non-alcoholic fatty liver disease (NAFLD) is the most
common liver disease and is characterised by hepatic accumulation of lipids. NAFLD
represents a wide spectrum ranging from mild steatosis over non-alcoholic
steatohepatitis with and without fibrosis to overt cirrhosis. Patients with NAFLD have
a high risk of developing cardiovascular disease and chronic kidney disease (CKD). So
far, there is scarce evidence of the prevalence of NAFLD among patients with CKD.
The aim of this study was to investigate the prevalence of moderate to severe steatosis
in a cohort with patients with different stages of CKD not on dialysis.
METHOD: A total of 291 patients from the Copenhagen Chronic Kidney Disease
Study were included. For comparison, 866 participants with normal kidney function
from the Copenhagen General Population Study were identified as controls. Blood
samples, clinical demographics, information about smoking and alcohol were collected.
Hepatic liver fat fraction was evaluated in all participants by computed tomography
(CT). Liver attenuation density <48 Hounsfield Units was used as cut-off value for
moderate to severe steatosis corresponding to 10% liver fat after transformation of the
CT attenuation.
RESULTS: The prevalence of moderate to severe steatosis was 7.9% and 10.7% among
patients with CKD and controls, respectively. Data of the continuous Hounsfield Units
showed lower values among patients with CKD compared with the control group. No
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