
and scoring of vacuolization in PAS-sections (maximum score 3.0). ISGFN composite
score consists of both tissue scores giving a maximum score of 7.0. Renal function was
evaluated with measurement of glomerular filtration rate (GFR) with iohexol clearance
(mGFR) and urinary albumin creatinine ratio (uACR). Values are given in median
(range).
RESULTS: Kidney biopsies at baseline contained 24 (13-42) evaluable glomeruli and
had an ISGFN composite score of 7.0 (6.9-7.0). After 15 years the ISGFN composite
score had decreased to 0.56 (0-4.29), scored in 24 (9-52) evaluable glomeruli. At
baseline mGFR was 106 (86-113) ml/min/1.73 m2 and after 15 years mGFR decreased
to 97 (73-134) ml/min/1.73 m2. uACR was 5.6 (0.1-13.6) mg/mmol at baseline and had
after 15 years increased to 10.0 (1.0-107) mg/mmol. The youngest patient had
significant proteinuria with uACR 107 mg/mmol due to a chronic C3-
glomerulonephritis superimposed on Fabry disease. Median uACR without this patient
was at 15 years 5.8 (1.0-17.7) mg/mmol. The two youngest patients had no Gb3 visible
(ISGFN composite score of 0) in their last biopsy and mGFR was normal in both. In all
patients the reduction of podocyte-Gb3 was higher on an agalsidase dose of 1 mg/kg/
eow; change composite score -4.66 (-7.9 to -1.8), compared to on an agalsidase dose of
0.2-0.5 mg/kg/eow; change composite score -0.15 (-5.1 toþ 1.0).
CONCLUSION: Initiation of ERT at a relatively young age may clear the long living
kidney cells of Gb3 and protect the kidneys from significant functional loss over a very
long time period. The reduction of Gb3 in podocytes is higher on high dose compared
to low dose of agalsidase.

MO128 RETINOL BINDING PROTEIN (RBP) - NEW BIOMARKER OF
KIDNEY INJURY IN MULTIPLE MYELOMA PATIENTS*

Karolina Woziwodzka1, Jolanta Malyszko2, Małgorzata Banaszkiewicz 3 ,
Ewa Koc- _Zorawska4, Paulina Dumnicka5, Artur Jurczyszyn6, Krzysztof Batko7,
Joanna Tiso�nczyk5, Paulina Gołasa7, Marcin Krzanowski7, Marcin Zorawski8,
Jacek Małyszko4,9, Ryszard Drozdz5, Katarzyna Krzanowska7

1Jagiellonian University Medical College, Krak�ow, Poland, Department of Nephrology,
Krak�ow, Poland, 2Department of Nephrology, Dialysis and Internal Medicine, Medical
University of Warsaw, Warsaw, Poland, Warsaw, Poland, 4Second Department of
Nephrology and Hypertension with Dialysis Unit, Medical University of Bialystok,
Bialystok, 5Jagiellonian University Medical College, Krak�ow, Poland, Department of
Medical Diagnostics, 6Jagiellonian University Medical College, Krak�ow, Poland,
Department of Hematology, 7Jagiellonian University Medical College, Krak�ow, Poland,
Department of Nephrology, 8Department of Clinical Medicine, Medical University of
Bialystok and 9First Department of Nephrology and Transplantology With Dialysis Unit,
Medical University of Bialystok

BACKGROUND AND AIMS: The aim of the study was to analyse the utility of
retinol binding protein (RBP) in case of renal impairment in MM patients and
investigate its relationship with acclaimed parameters of renal failure and markers of
MM stages.
METHOD: We recruited 73 patients (35 women, 38 men, in age range of 29-90 years,
mean 70 6 10 years) with multiple myeloma (MM), including 6 (8%) with smoldering
MM, 40 (55%) with International Staging System (ISS) stage I, 15 (21%) with ISS II and
12 (16%) with ISS III. The majority of patients (65, 89%) received at least one treatment
scheme. Thirty patients (41%) received maintenance treatment at recruitment. Median
eGFR based on serum creatinine (CKD-EPICr) equaled 67 (range 9 – 117) ml/min/1.73
m2.
RESULTS: Significant correlation was observed between RBP and the ordered variable
describing MM stage from smoldering myeloma to ISS III (R=0.36; p=0.002). There
were no differences between patients in CR, PR, SD and PD at the time of samples’
collection. Patients who were on maintenance treatment at recruitment tended to have
higher serum RBP (median 42.6 versus 37.7 mg/l), however, the difference was not
statistically significant (p=0.068). The patients who received steroid treatment had
significantly higher RBP concentrations. There were no such association with other
medications. There was no association between RBP and the number of previous
treatment lines (p=0.8). Serum RBP did not differ between men and women (p=0.7)
and did not correlate with age (p=0.6).
Significant correlations were found between RBP and serum creatinine, cystatin C and
eGFR values calculated based on creatinine and/or cystatin C (Table 1). In multiple
regression, serum creatinine or cystatin C and the treatment with steroids were
associated with RBP independently of ISS stage (Table 2).

Variables Simple correlation Adjusted for log (sCr)

R p beta 6 SE p

LDH 0.31 0.008 0.21 6 0.10 0.036

log (b2-microglobulin) 0.45 <0.001 0.16 6 0.14 0.3

Leukocyte count 0.29 0.013 0.15 6 0.10 0.1

0.32 0.007 0.24 6 0.10 0.018

a -0.27 0.022 -0.13 6 0.10 0.2

log (FGF-23) 0.34 0.004 -0.01 6 0.13 0.9

log (GDF-15) 0.49 <0.001 0.24 6 0.13 0.07

log (sCr) 0.54 <0.001 not applicable -

log (sCysC) 0.52 <0.001 0.23 6 0.16 0.2

eGFR (CKD-EPICr) -0.47 <0.001 not analyzed -

eGFR (CKD-EPICysC) -0.44 <0.001 not analyzed -

eGFR (CKD-EPICr-CysC) -0.45 <0.001 not analyzed -

log (uNGAL monomer) 0.34 0.003 0.13 6 0.11 0.3

log (uIGFBP-7) 0.33 0.004 0.11 6 0.11 0.3

MO128 Table 2. Multiple regression models to predict log-transformed serum
RBP concentrations.

Independent variables Model 1 Model 2

beta 6 SE p beta 6 SE p

log (sCr) 0.46 6 0.13 0.001 not included -

log (sCysC) not included - 0.39 6 0.14 0.008

treatment with steroids 0.25 6 0.10 0.018 0.22 6 0.11 0.041

ISS II -0.002 6 0.11 0.98 -0.06 6 0.12 0.6

ISS III 0.08 6 0.14 0.5 0.13 6 0.14 0.4

R2 and p for the model 0.35 <0.001 0.32 <0.001

Moreover, RBP correlated with b2-microglobulin, LDH, leukocyte count, a-klotho,
FGF-23, GDF-15, uNGAL and uIGFBP-7, however, only the associations with b2-
microglobulin and sTfR were independent of serum creatinine in multiple regression
(Table 1).
Baseline serum RBP concentration was significantly correlated with eGFR after a
median of 19 months follow-up (range 1-24 months) (R=-0.35; p=0.003), however, the
correlation was not independent of baseline serum creatinine ((beta 6 SE: 0.06 6 0.10;
p=0.5). To the contrary, baseline serum cystatin C (beta 6 SE: -0.36 6 0.13; p=0.009)
predicted final eGFR independently of baseline serum creatinine.
CONCLUSION: RBP may be useful marker in renal damage in patients with chronic
kidney injury among patients with MM. This can lead to noninvasive biomarker-
targeted diagnostic interventions and contribute to early beginning of treatment that
may improve life expectancy quality of life in MM.

MO129 COMPARATIVE EFFECTIVENESS OF SGLT2I VERSUS DPP4I
ON CARDIOVASCULAR AND RENAL OUTCOMES IN
ROUTINE-CARE SETTINGS

Edouard Fu1,2, Marco Trevisan2, Vivekananda Lanka2, Catherine M. Clase3,
Yang Xu2, Friedo W. Dekker1, Merel Van Diepen1, Juan Jesus Carrero2

1Leiden University Medical Center, Department of Clinical Epidemiology, Leiden, The
Netherlands, 2Karolinska Institute, Department of Medical Epidemiology and
Biostatistics, Stockholm, Sweden and 3McMaster University, Department of Medicine
and Health Research Methods, Evidence and Impact, Hamilton, Canada

BACKGROUND AND AIMS: While clinical trials have demonstrated the efficacy of
SGLT2 inhibitors on preventing cardiovascular and renal damage, few studies have
expanded this evidence to routine-care settings.
METHOD: We compared clinical outcomes of adults who started SGLT2i or DPP4i
therapy in Stockholm, Sweden, during 2013-2019. The primary outcome was a
composite of cardiovascular (CV) death and hospitalization for heart failure (HF).
Secondary outcomes included major adverse cardiovascular events (MACE; composite
of cardiovascular death, myocardial infarction, stroke), all-cause mortality and the rate
of eGFR decline (eGFR slope). Propensity score weighted Cox regression was used to
balance 55 variables and estimate intention-to-treat hazard ratios with 95% confidence
intervals. Differences in eGFR slope were calculated with linear mixed models.
RESULTS: We identified 7136 individuals starting SGLT2i and 13,618 starting DPP4i
therapy. Median age was 64 years (37% women) and median eGFR 86 ml/min/1.73m2.
During median follow-up of 2.1 years, 211 individuals developed the primary outcome,
269 experienced MACE and 178 died. After propensity score weighting, patients
starting SGLT2i therapy were at lower risk for the composite of CV death/HF
hospitalization (HR 0.71; 95% CI 0.53-0.94) compared with DPP4i, and showed a
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tendency towards lower MACE (0.84; 95% CI 0.67-1.04) and all-cause mortality (0.85;
95% CI 0.62-1.18). There were a median of 4 (interquartile range: 2-8) eGFR
measurements during follow-up per patient to estimate their eGFR slopes. In adjusted
models, new users of SGLT2i had a slower rate of kidney function decline compared
with DPP4i (eGFR slope difference of 0.43 (95% CI 0.15-0.72) ml/min/1.73m2 per
year). Results for the primary outcome were consistent across 7 pre-specified
subgroups, including eGFR (eGFR�60: HR 0.79 [95% CI 0.57-1.08]; eGFR <60: HR
0.62 [0.38-0.99], p-value for interaction 0.40).
CONCLUSION: In patients undergoing routine care, initiation of SGLT2i was
associated with fewer cardiovascular outcomes and less rapid kidney function decline
compared with DPP4i initiation.

MO130 GLOMERULAR FILTRATION RATE IS THE MAIN PREDICTOR
OF URINE OUTPUT IN AUTOSOMAL DOMINANT POLYCYSTIC
KIDNEY DISEASE (ADPKD) PATIENTS TREATED WITH
TOLVAPTAN

Francisco-Jose Borrego-Utiel1, Enoc Merino Garcia1, Maria Luisa Garnica
Alvarez1, Clara Moriana Dominguez1

1Hospital Universitario de Jaén, UGC Nefrolog�ıa, Jaén, Spain

BACKGROUND AND AIMS: Tolvaptan was approved to treat autosomal dominant
polycystic kidney disease (ADPKD) to slow the rate of kidney growth and renal
function decline. Tolvaptan blocks the V2 vasopressin receptor in renal collecting ducts
and distal nephron causing intense polyuria. Few authors have analyzed what factors
influence the volume of diuresis in patients taking tolvaptan.
METHOD: We have analyzed the influence of solute excretion and glomerular
filtration rate, besides age and gender as predictors of urine output, using multivariable
analysis. In concret, we have searched the importance of osmolar excretion as predictor
of volume of diuresis.
RESULTS: We studied 24 h-urine samples from 18 ADPKD patients on treatment
with tolvaptan, who had received the three doses: 45/15, 60/30 and 90/30 mg. Each
patient was represented once per dose, for a total of 54 urine samples (Table 1).
Tolvaptan increased urine volume, which was roughly doubled, and roughly halved
urine solute concentrations expressed by volume and calculated osmolality. By
contrast, solute concentrations expressed as ratios with creatinine remained constant as
did osmolality corrected with urinary creatinine, indicating that there was no change in
solute excretion after tolvaptan.
Urine volume was correlated with serum creatinine (Rho= -0.36, p= 0.008), urinary
creatinine (Rho = -0.29, p = 0.034) and GFR-MDRD4 (Rho = 0.44, p= 0.001). Urine
volume was correlated with calculated daily osmolar excretion in Osm/day (Rho =
0.76, p <0.001). Urine volume was not correlated with calculated urinary osmolality in
mOsm/Kg (Rho= -0.04, p= 0.77) or as urinary osmolality/creatinine ratio (Rho= 0.23,
p= 0.1). Correlation of urine volume with osmolar excretion was lost when urine
volume was removed from the predictor variable. Urine volume was additionally not
correlated with urinary urea o sodium concentrations nor their solute/creatinine ratios,
and although it was correlated with urinary potassium concentration (Rho = -0.33,
p=0.014), it was not correlated with potassium/creatinine ratio.
We also performed a linear regression analysis searching predictors of urine volume.
Only GFR and the osmolality/creatinine ratio were significant predictors of urine
volume (urine volume= 55.35 x GFRþ 4.74 x Osmolality/Cr; r2= 0.41, p<0.001) but
individual solute assessments or tolvaptan dose did not predict urine volume.
CONCLUSIONS: Therefore, urine volume after initiating tolvaptan in patients with
ADPKD is influenced mainly by the degree of renal function. There might also be a
contribution of urinary solute load but it can not be studied using total solute excretion due
to collinearity. We propose that the urinary solute/creatinine ratio and osmolality/creatinine
ratio should be used to search for predictors of urine output in patients on tolvaptan.

MO125 Figure 1: Clinical and demographic data in patients with monoclonal
gammopathy of renal significance at the time of kidney biopsy.

MO131 THE SHRUNKEN PORE SYNDROME IS ASSOCIATED WITH
POOR PROGNOSIS AND LOWER QUALITY OF LIFE IN HEART
FAILURE PATIENTS- THE HARVEST-MALM€O STUDY

Liana Xhakollari1,2, Anders Grubb3, Amra Jujic2,4, Erasmus Bachus2, Peter
M Nilsson2, Margret Leosdottir2,4, Anders Christensson1,2,
Martin Magnusson2,4,5,6

1Skåne University Hospital Malmö Sweden, Department of nephrology, Malmö,
Sweden, 2Lund University, Clinical Sciences, Malmö, Sweden, 3Skåne University Hospital,
Clinical Chemistry, Lund, Sweden, 4Skåne University Hospital, Cardiology, Malmö,
Sweden, 5Lund University, Wallenberg Center for Molecular Medicin, Sweden and
6North West University, Hypertension in Africa Research Team, Potchefstroom, South
Africa

BACKGROUND AND AIMS: The cardiorenal syndrome was studied in heart failure
(HF) patients with respect to the “Shrunken pore syndrome” (SPS) that is characterized
by a difference in renal filtration between cystatin C and creatinine, resulting in a low
eGFRcystatin C/eGFRcreatinine-ratio.
METHOD: 373 patients hospitalized for HF were retrieved from the HeARt and brain
failure inVESTigation trial (HARVEST-Malmö). We used CKD-EPI formulas for
estimated glomerular filtration rate (eGFR). Presence of SPS was defined as
eGFRcystatinC�60% of eGFRcreatinine. In Cox regression multivariate models,
associations between SPS, risk of death and risk of 30-day re-hospitalization were
studied. Associations between SPS and impaired quality of life (QoL) were studied
using multivariate logistic regressions.
RESULTS: SPS was associated with all-cause mortality (124 events; hazard ratio (HR)
2.35; confidence interval (CI95%) 1.17-4.71; p=0.016 and with 30-day re-
hospitalization (70 events; HR 1.82; CI95% 1.04-3.18; p=0.036). Analyses of QoL, based
on a Kansas City Cardiomyopathy Questionnaire overall score <50, revealed that SPS
was associated with increased risk of low health-related QoL (odds ratios (OR) 2.15
(CI95% 1.03-4.49; p=0.042).
CONCLUSION: The results of this observational study show for the first time an
association between SPS and poor prognosis in HF. Further studies are needed to
confirm the results in HF cohorts and experimental settings to identify
pathophysiological mechanisms.

MO132 IMPACT OF MONOCYTE CHEMOATTRACTANTS ON IN-
HOSPITAL MORTALITY IN RELATION TO KIDNEY FUNCTION
IN PATIENTS WITH COVID-19

Senka Sendic1, Ladan Mansouri2, Sebastian Havervall3, Charlotte Thålin3,
Joachim Lundahl2, Stefan H. Jacobson1

1Karolinska Institutet, Department of Clinical Sciences, Division of Nephrology,
Danderyd Hospital, Stockholm, Sweden, 2Karolinska Institutet, Clinical Science and
Education, Södersjukhuset, Stockholm, Sweden and 3Karolinska Institutet, Department
of Clinical Sciences, Danderyd Hospital, Stockholm, Sweden

BACKGROUND AND AIMS: Patients with chronic kidney disease (CKD) are at
higher risk of severe complications and mortality due to Covid-19 than patients with
other known risk factors. The association between CKD and mortality persist in
analyses adjusted for covariates known to associate with worse Covid-19 outcomes,
suggesting that CKD confers a risk beyond that associated to comorbid conditions. The
mechanisms underlying the increased susceptibility to severe Covid-19 in CKD
remains unclear but morphologic and functional differences in monocytes have been
associated with prolonged hospitalization in other cohorts of patients. The monocyte is
capable to contribute to the pathophysiology through different mechanisms. There is
however insufficient information on factors that orchestrate different aspects of
monocyte function and how these factors relate to outcomes. Increased knowledge into
which features of monocyte function that contribute to risks in CKD patients with
Covid-19 is important to guide treatment strategies.
The aim of the present study was to examine the concentrations of monocyte
chemoattractant markers MCP-1 (Monocyte Chemoattractant Protein-1; CCL2) and
MIP-1a (Macrophage Inflammatory Protein 1-a; CCL3) in patients with Covid-19 and
normal or impaired kidney function and to compare that to CKD patients matched for
sex and eGFR, and sex matched healthy subjects. We analyzed the impact of these
monocyte chemoattractant markers on in-hospital and 30 days mortality by logistic
and multiple regression analyses. We related this to established risk factors for
morbidity and mortality in Covid-19 patients, e.g. CRP and IL-6.
METHOD: We prospectively included 110 patients with Covid-19 (mean age 59 yr.,
mean eGFR 75 ml/min/1.73m2) admitted to Danderyd University Hospital,
Stockholm, Sweden, during the first pandemic wave in April to May 2020 and 33 sex
and eGFR-matched patients (mean age 51 yr., eGFR 52 ml/min/1.73m2) with CKD and
35 sex matched healthy subjects (mean age 47 yr., eGFR 101 ml/min/1.73m2).We used
Luminex assays to analyze MCP-1, MIP-1a and IL-6 and routine laboratory tests to
determine white blood cell count (WBC) and CRP.
RESULTS: Patients with Covid-19 had significantly lower concentrations of MIP-1a
(p<0.001), and higher IL-6 (p<0.001) and CRP (p<0.001) than patients with CKD
and healthy subjects (Kruskal-Wallis), there were no differences in MCP-1 between
groups. We found significant negative correlations between MCP-1 (p<0.05), MIP-1a
(p<0.05) and IL-6 (p<0.05) with eGFR in patients with Covid-19 (Spearman�s rank
correlation). Logistic regression analysis (Odds ratio, OR, 95% Confidence Intervals
(CI)) and Cox proportional hazard models (Hazard ratio, HR), both adjusted for age,
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