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ORAL COMMUNICATIONS – BASIC SCIENCE / GENETICS / EXPERIMENTAL NEPHROLOGY & NCCR KIDNEY.CH 

OC 1 

Interim analysis of a Phase 2 dose ranging study to investigate 
the efficacy and safety of iptacopan in primary IgA nephropathy 
Matthias Meier 1, Jonathan Barratt 2 

1. Novartis Pharma AG, Basel, Switzerland 2. University of Leicester, Leicester, 
UK 

Background: IgA nephropathy (IgAN) is a major cause of chronic kidney 
disease and kidney failure. There are multiple lines of evidence sugges-
ting a role for alternative complement pathway (AP) activation in driving 
IgAN. Iptacopan is a first-in-class, orally administered, potent and highly-
selective inhibitor of factor B. We conducted a randomized, double-blind, 
placebo-controlled, dose-ranging phase-2-study of iptacopan in IgAN pa-
tients (NCT03373461). 

Methods: In Part 1, 46 patients were randomised to three doses of ip-
tacopan or placebo for 90 days treatment. Guided by the Part1 interim 
analysis, additional 66 patients were randomised to four doses of ipta-
copan or placebo in Part2 (Fig 1). The final primary endpoint data from 
Part1 and Part2 up to Day 9 were pooled and evaluated in the second IA 
(IA2), reported here. 

 
Results: 112 patients were randomised in this study. The primary ana-
lysis yielded a significant dose-response effect (1-sided p = 0.038) of 
iptacopan versus placebo, and suggested a 23% UPCR 24h reduction 
(80% confidence interval 8-34%) in the 200 mg b.i.d. arm vs placebo at 
Day90 (Figure 2).  

 
In parallel, iptacopan treatment was associated with a dose-dependent 
reduction in serum levels of Wieslab assay, and fall in urine excretion of 
soluble C5b-9 (creatinine-normalized) and plasma levels of Bb (Figure 3). 

  

 
Most treatment-emergent adverse events (AE) were mild (92%) or mo-
derate (8%). No severe AEs and no deaths were reported. The most 
common AEs were headache, back pain, diarrhoea, nasopharyngitis and 
vomiting with no evidence of relation to the dose taken. 

Conclusions: This is the first study to report the safety and efficacy of 
selective AP inhibition in IgAN. Iptacopan treatment was well tolerated 

and resulted in a dose-dependent inhibition of AP activity. Inhibition of 
AP with iptacopan was associated with a significant dose-dependent re-
duction in UPCR and a trend to eGFR stabilization. These data support 
evaluating iptacopan in IgAN in the Phase-3 APPLAUSE-trial 
(NCT04578834). 

OC 2 

24p3 receptor (24p3R) knockout reduces kidney fibrosis and 
inflammation during proteinuric kidney disease* 
Thomas Verissimo 1, Vasiliki Delitsikou 1, Anna Faivre 1, Gregoire 
Arnoux 2, Hannah Auwerx 1, Marylise Fernandez 1, Carolyn 
Heckenmeyer 3, David Legouis 4, Sophie DE SEIGNEUX 5 

1. Laboratory of Nephrology, Department of Medicine and Cell physiology and 
Metabolism, University of Geneva, Geneva, Switzerland., 2. Department PHYME 
Service of Nephrology University Medical center 1 rue Michel Servet CH-1211 
Geneva 4 Switzerland, 3. Laboratory of Nephrology, Department of Medicine and 
Cell physiology and Metabolism, University of Geneva, Geneva, Switzerland, 4. 
Division of Intensive Care, Department of Acute Medicine, Geneva University 
Hospitals, 1205 Geneva, Switzerland., 5. Service of Nephrology and Hyperten-
sion, University Hospitals of Geneva, Geneva, Switzerland 

Background: Albuminuria is associated with chronic kidney disease 
(CKD) progression. In normal condition, albumin is reabsorbed in the kid-
ney by the proximal tubule through the megalin/cubulin complex. In pa-
thological condition, the proximal tubule is saturated and the distal ne-
phron is exposed to high concentrations of albumin. The lipocalin recep-
tor (also named 24p3R) is located in the distal nephron and is able to 
bind and reabsorb albumin. The aim of our study is to better understand 
the role of 24p3R during CKD progression in proteinuric and non pro-
teinuric conditions. 

Methods: We generated 24p3R kidney tubular specific knockout mice 
(24p3RKO/KO) using the PAX8 promoter. 24p3RKO/KOmice were then 
submitted to two different models of CKD, a proteinuric model (POD-
ATTAC) and a non-proteinuric model (unilateral ureter obstruction : 
UUO). We measured glomerular filtration rate (GFR) through sinistrin-
FITC clearance and we scored kidney damages by histological staining. 
Protein and mRNA expressions of inflammation and fibrosis markers 
(MCP1, Rantes, Fibronectin andαSMA) were measured. 

Results: At baseline, there was no difference in GFR measurement, his-
tological observation or creatinine value between 24p3RWT/WT and 
24p3RKO/KO mice. In proteinuric induced CKD (POD-ATTAC), 24p3R 
knockout presented a higher GFR, lower expression of αSMA, Fibronec-
tin, Rantes and MCP1mRNA and protein compared to 24p3RWT/WT 
mice.24p3RKO/KO mice displayed less fibrosis and chronic lesions by 
Masson’s trichrome staining. In opposition, in non-proteinuric chronic 
model of fibrosis (UUO), 24p3RKO/KO mice were not protected against 
fibrosis and chronic injury. 

Conclusions: Our results suggest that the 24p3R may play a role in pro-
teinuria induced CKD, and may thus be an interesting therapeutic target. 

*YSN paper 

OC 3 

Fetuin-A attenuates fibrotic remodeling and improves renal 
function in a mouse model of ischemia reperfusion injury 
Stefan Rudloff 1, Ricardo Villa-Bellosta 2, Cemal Emre 1, Julia Wicki 1, 
Nathan Brinkman 3, Björn Hegemann 4, Adrian Zürcher 5, Uyen Huynh-
Do 1 

1. University Clinic for Nephrology and Hypertension, University Hospital Bern, 
Bern, Switzerland, 2. Center for Research in Molecular Medicine and Chronic Dis-
eases, Metabolic Homeostasis and Vascular Calcification, Santiago de Compo-
stela, Spain 3. R&D Plasma Product Development, CSL Behring, Kankakee, IL, 
US, 4. Research, CSL Behring, Bern, Switzerland 5. Research, CSL Behring, 
Bern, Switzerland 

Background: Ischemia-reperfusion is a leading cause of acute kidney in-
jury in hospitalized patients and contributes to increased morbidity and 
mortality. Fetuin-A is a circulatory, liver-derived glycoprotein that beyond 
its role as a systemic calcification inhibitor was recently shown to coun-
teract hypoxic tissue damage in the fetal kidney. Here we addressed the 
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question, if fetuin-A administration improves renal function and tissue 
recovery in an ischemia reperfusion mouse model. 

Methods: Ischemia reperfusion injury (IRI) was performed in 10-12 
weeks old C57BL/6N mice (ischemia time 20 min). Mice were treated 
with human plasma derived fetuin-A or PBS either before (prophylactic 
approach) or after (therapeutic approach) IRI. Blood, urine and kidney 
samples were analyzed for markers of renal dysfunction using standard 
molecular methods, including RT-qPCR, histology and ELISA. Glome-
rular filtration (GFR) was assessed in mice subjected to bilateral IRI. 

Results: Following surgery, endogenous fetuin-A levels dropped in the 
serum, and inflammatory and kidney injury markers increased in urine, 
renal tissue and systemically. Both, prophylactic as well as therapeutic 
administration of fetuin-A diminished not only the expression of those 
markers upon IRI, but also attenuated the expression of several fibrotic 
markers in injured kidneys in the long term. Consistently, renal function 
was improved in treated mice compared to untreated mice. 

Conclusions: A wide range of biological functions have been proposed 
for fetuin-A based on its structural similarities to other proteins or physi-
cal interactions with biogenic molecules. We have shown herein that 
fetuin-A administration has anti-inflammatory, anti-damage and anti-fib-
rotic properties in a mouse models of pre-renal injury. Based on these 
findings, fetuin-A administration appears to be a promising approach to 
improve renal function and mitigate fibrotic remodeling related to ische-
mic insults, which is principally applicable to all tissues. 

OC 4 

Claudin-4 is involved in chloride retention of nephrotic syndrome 
(NCCR project)* 
Ali Sassi 1, Valerie Olivier 1, Gregoire Arnoux 1, Isabelle Roth 1, 
Alexandra Chassot 2, Suresh Ramakrishnan 1, Eric FERAILLE 1 

1. Department PHYME Service of Nephrology University Medical center 1 rue 
Michel Servet CH-1211 Geneva 4 Switzerland, 2. Department of Nephrology and 
Hypertension, Inselspital, Bern University Hospital, University of Bern, Bern, 
Switzerland 

Background: Nephrotic syndrome is a common disease characterized 
by massive proteinuria, hypoalbuminemia and edema due to renal 
sodium chloride retention. The mechanism of sodium retention in ne-
phrotic syndrome (NS) has been extensively studied, but the mechanism 
of increased chloride reabsorption has not been elucidated. 

Methods: We assessed the expression levels of both paracellular and 
transcellular components of chloride transport in the CD of POD-ATTAC 
mice and PAN rats, two rodent models of NS, as well as in biopsies from 
human nephrotic kidneys. We also used cultured mouse cortical collec-
ting duct cells to see how overexpression or silencing of claudin-4 affect 
paracellular permeability. 

Results: We demontrate that the tight junction protein claudin-4 expres-
sion significantly increased in transgenic mice with podocyte apoptosis-
induced NS (POD-ATTAC mice) and rats with puromycin-aminonucleo-
side-induced NS (PAN rats), two well characterized rodent models of NS. 
Plasma membrane Pendrin, which exchanges chloride for bicarbonates 
in B-IC, declined along with the time-course of NS in POD-ATTAC mice. 
We also observed a significant decrease in pendrin mRNA and protein 
expression in PAN rats compared to controls. Furthermore, we found 
that claudin-4 was expressed at very low levels in normal human kidneys 
and dramatically increased along the lateral membranes of CD cells in 
human nephrotic kidneys (focal and segmental glomerulosclerosis). In 
vitroexperiments using claudin-4 over-expression or silencing in 
mCCDcl1 cells confirmed that claudin-4 functions as a paracellular chlo-
ride pore. 

Conclusions: Our study uncovered that paracellular chloride pore clau-
din-4 abundance increased in both rodent and human NS. These results 
suggest that on progression of NS, transcellular Cl-/ HCO3 - transport 
decreases while paracellular chloride transport increases in the CD. This 
increased paracellular chloride permeability may constitute a Cl- shunt 
that favors Na+ reabsorption and prevents K+ secretion along the CD in 
NS. 

* YSN paper 

OC 5 

Urinary cystathionine protects from calcium oxalate 
nephropathy 
Dusan Harmacek 1, Olivier BONNY 2, Yimin Lu 1, Andy Garcia 1 

1. Department of Biomedical Sciences (DBS), University of Lausanne, Lausanne, 
Switzerland 2. CHUV, Service de Néphrologie, Lausanne, Switzrland 

Background: Deposition of calcium oxalate (CaOx) in kidneys leads to 
tubulointerstitial injury, diminished kidney function and end-stage kidney 
disease. Increased urinary oxalate excretion and CaOx deposits in kidney 
allograft are also associated with worse kidney outcomes. We recently 
reported that mice deficient in cystathionine-gammalyase (CSE), an ex-
perimental model of cystathioninuria (rare AR hereditary disorder), are 
protected from CaOx nephropathy. These mice excrete large amounts 
of cystathionine in urine. To differentiate systemic from local, renal 
effects, we employed inducible, kidney-specific CSEdeficient mice. 

Methods: Cse flox/flox, Pax8 tg/+, LC1 Cre/+ mice (kKO) were treated 
with doxycyclin for 10 days to induce a nephronspecific CSE deficiency. 
After a wash-out period, the mice were treated for 3 weeks with diet 
enriched with calcium (1.5%) and hydroxyproline (1.5%) to induce CaOx 
nephropathy. Animal experiments were complemented with in chemico 
crystallization assay. 

Results: After doxycycline treatment in kKO mice, CSE was completely 
depleted in the kidneys, but its expression was not affected in the liver. 
kKO mice did not morphologically, biochemically, and kidney-histologi-
cally differ from their WT littermates. kKO mice were not protected from 
CaOx nephropathy – they showed the same amount of CaOx deposits 
and the same degree of kidney failure and injury as their WT littermates. 
In chemico crystallization assay indicated an inhibitory effect of cysta-
thionine on CaOx crystallization. 

Conclusions: Deficiency of CSE in nephron did not protect mice from 
oxalate nephropathy. We hypothesize a similar level of cystathioninuria 
in kKO and WT mice. Systemic CSE-deficiency protects from oxalate 
nephropathy most likely by increased cystathionine urinary excretion — 
cystathionine inhibits calcium oxalate crystallization in chemico. Increa-
sing cystathionine urinary content might be a promising strategy in the 
prevention of oxalate nephropathy. 

OC 6 

Glomerular proteomic profiling of kidney biopsies with 
hypertensive nephropathy reveals a signature of disease 
progression 
Håvard Mikkelsen 1, Bjørn Egil Vikse 2, Andreas Scherer 3, Kenneth 
Finne 1, Tarig Osman 1, Hans-Peter Marti 1 

1. Department of Clinical Medicine, University of Bergen, Bergen, Norway, 2. De-
partment of Medicine, Haugesund Hospital, Haugesund, Norway, 3. Institute for 
Molecular Medicine Finland, University of Helsinki, Helsinki, Finland 

Background: Hypertensive nephropathy (HN) requires kidney biopsy as 
the diagnostic gold-standard but histological findings are unspecific and 
specific prognostic markers are missing. We hypothesized that we can 
identify candidate prognostic markers based on glomerular protein sig-
natures. 

Methods: We studied adult patients (n = 17) with an eGFR >30 
ml/min/1.73 m2 and proteinuria <3 g/d from the Norwegian Kidney Bi-
opsy Registry (NKBR), including stable non-progressing patients (n = 9) 
and patients progressing (n = 8) to end-stage renal disease (ESRD) 
within 20 years. Glomerular cross-sections from archival kidney biopsy 
sections were microdissected and processed for protein extraction. Pro-
teomic analyses were performed using Q-exactive HF mass spectrome-
ter and relative glomerular protein abundances were compared between 
progressive and non-progressive patients. 

Results: Amongst n = 1870 quality filtered proteins, n = 58 were diffe-
rentially expressed in progressive and nonprogressive glomerular samp-
les, with absolute fold changes ≥1.5, p ≤0.05. However, only by using 
the n = 17 glomerular proteins with absolute fold changes ≥2 and p 
≤0.05, the hierarchical clustering and principal component analysis effec-
tively separated progressors and non-progressor patient samples (Figure 
1A-B).  
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Supervised classifier analysis (K nearest neighbour) identified a set of 
five proteins, including Gamma-butyrobetaine dioxygenase (BBOX1, 
O75936) and Cadherin 16 (CDH16, O75309), overexpressed in progres-
sors, and Eosinophil peroxidase (EPX, P11678), DnaJ homolog subfamily 
B member 1 (DNAJB1, P25685) and Alpha-1-syntrophin (SNTA1, 
Q13424), overexpressed in non-progressive glomeruli, correctly clas-
sifying 16/17 samples. Respective results and immunohistological con-
firmation of BBOX1 and CDH16 are shown in Figure 2A-E. 

Geneset Enrichment Analysis (GSEA) showed that metabolic pathways 
were enriched in progressors, and structural cell pathways in non-pro-
gressors. We then evaluated protein signatures associated with HN pro-
gression with those associated with IgA nephropathy progression from 
our published dataset (Paunas T. Clin Proteom 2017). The expression of 
only three proteins was altered in a similar direction in both datasets 
(Figure 3A-B). 

Conclusions: Glomerular proteomic profiling from renal biopsies can be 
used to discriminate progressive from nonprogressive patients with HN. 
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ORAL COMMUNICATIONS – TRANSPLANTATION 

OC 7 

Successful tolerance induction by combined kidney and 
hematopoietic stem cell transplantation 
Kerstin Hübel 1, Pietro Cippà 2, Olivier de Rougemont 3, Ariana Gaspert 
4, Mathias Hauri 5, Tayfun Güngör 5, Claudia Linsenmeier 6, Oliver 
Riesterer 6, Thomas Müller 1, Urs Schanz 7, Thomas Fehr 8 

1. Division of Nephrology, University Hospital, Zurich, 2. Division of Nephrology, 
Ente Ospedaliero Cantonale, Lugano, Switzerland, 3. Division of Visceral and 
Transplant Surgery, University Hospital, Zurich, Switzerland 4. Department of Pa-
thology, University Hospital, Zurich, Switzerland 5. Division of Hematology, Uni-
versity Children’s Hospital, Zurich, Switzerland 6. Division for Radiooncology, Uni-
versity Hospital, Zurich, Switzerland 7. Division of Medical Oncology and Hema-
tology, University Hospital, Zurich, 8. Department of Internal Medicine, Cantonal 
Hospital Graubuenden, Chur, Switzerland 

Background: Induction of immunological tolerance has been the holy 
grail of transplantation immunology for decades. The only successful ap-
proach in the clinical situation has been a combined kidney and hemato-
poietic stem cell transplantation from the same living donor. Here, we 
report the first three patients included in this first European trial to in-
duce tolerance by mixed lymphohematopoietic chimerism. 

Methods: The protocol followed previous studies at Stanford University: 
kidney transplantation was performed on day 0 including induction with 
anti-thymocyte globulin followed by conditioning with 10x1.2 Gy total 
lymphoid irradiation and the transfusion of CD34+ stem cells together 
with a body weight-adjusted dose of donor T cells. Immunosuppression 
consisted of cyclosporin and steroids for 10 days, cyclosporin and 
mycofenolate mofetil for 1 month, and then cyclosporin monotherapy 
with tapering over 9–20 months. 

Results: Two female and one male patients were transplanted with a 
kidney and peripherally mobilized hematopoietic stem cells from their 
HLA-identical sibling donor. No rejection or graft-versus-host disease oc-
curred in these patients, which are currently off immunosuppression 
since 31, 18 and 6 months. Chimerism was stable in the first, but slowly 
declining in the other two patients. A molecular microscope analysis in 
patient 2 revealed the genetic profile of a normal kidney. No relevant 
infections were observed, and the quality of life in all three patients is 
excellent. During the SARS-CoV2 pandemic, all three patients were vac-
cinated with the mRNA vaccine, and they showed excellent humoral and 
cellular SARS-CoV2-specific immunity. 

Conclusions: Combined kidney and hematopoietic stem cell transplan-
tation is a feasible and successful approach to induce specific immuno-
logical tolerance in the setting of HLA-matched living kidney donation 
while maintaining immune responsiveness to a viral vaccine. 

OC 8 

Functionalised magnetic nanoparticles remove donor-specific 
antibodies (DSA) from patient blood. Preliminary data of an ex 
vivo feasibility and proof-of-principle study* 
Francis Lauener 1, Martin Schläpfer 1, Thomas Müller 2, Seraina von 
Moos 3, Stefanie Janker 1, Simon Doswald 4, Wendelin Stark 4, 
Beatrice Beck-Schimmer 5 

1. University Hospital Zurich, Institute of Anestesiology, Zurich, Switzerland 2. 
University Hospital Zurich (USZ), Clinic of Nephrology, Zurich, Switzerland 3. Uni-
versity Hospital Zurich USZ, Clinic of Nephrology, Zurich, Switzerland 4. Func-
tional Materials Laboratory, Swiss Federal Institute of technology (ETH) Zurich, 
Switzerland 5. Faculty of Medicine, University of Zurich, Zurich, Switzerland 

Background: When anti-human leukocyte antigen antibodies (donor spe-
cific antibodies, DSA) are formed, the success of kidney transplantation 
is compromised due to antibody-mediated rejection (ABMR). Potential 
allograft loss might be prevented if DSA are specifically removed and 
ideally new formation of DSA is prevented. Magnetic nanoparticles were 
functionalised with human leukocyte antigen A1 (HLA-A1) to specifically 
remove anti-HLA-A1 antibodies. 

Methods: Intact HLA-A1 protein was bound to magnetic nanoparticles. 
These functionalized nanoparticles were then incubated for 5-7 minutes 
with phosphate-buffered saline (PBS), with whole blood from healthy 
volunteers, both spiked with anti-HLA Class I antibodies (5μg/ml), or with 

patient plasma and patient whole blood from sensitised patients with 
anti-HLA-A1 antibodies. After incubation, nanoparticles were magneti-
cally removed. Anti-HLA-A1 antibody levels were measured using the 
Luminex method (OneLambda, Thermo Fisher®). Mean fluorescent in-
tensity (MFI) values before and after treatment were determined and 
evaluated with Students’s t-test, p <0.05 was considered significant. 

Results: In antibody spiked PBS (n = 3), the MFI could be reduced by 
93% ± 4%, p <0.001 (raw MFI reduction from 7235 to 859, from 10134 
to 446, and from 3120 to 136). In spiked blood from healthy volunteers 
(n = 2), the MFI could be reduced by 93% ± 4%, p <0.001 (raw MFI 
reduction from 10266 to 1128 and from 5751 to 152). Two patients could 
be included so far. The MFI could be reduced by 96% and by 44% (raw 
MFI reduction from 4940 to 236 and from 11088 to 6219). The current 
results demonstrate the feasibility of a successful reduction of anti-HLA 
antibodies using custommade nanoparticles. This method might open 
the possibility to a specific removal of preformed or de novo DSA and 
hence a highly targeted desensitization with the potential to offer a tre-
atment option for ABMR and to improve graft survival. 

* YSN paper 

OC 9 

Outcome of husband-to-wife kidney transplantation with mutual 
children: single center experience using T cell-depleting 
induction 
Lisa Senn 1, Caroline Wehmeier 1, Gideon Hoenger 1, Irene Geiger 1, 
Patrizia Amico 1, Patricia Hirt-Minkowski 1, Jürg Steiger 1, Michael 
Dickenmann 1, Stefan Schaub 1 

1. University Hospital Basel, Clinic for Transplantation Immunology and Nephrol-
ogy, Basel, Switzerland 

Background: Only very few data on husband-to-wife transplantations 
with mutual children (H2W) exist in the current era. At our center, we 
regard H2W as immunological risk transplantations and treat them with 
T cell-depelting induction. 

Methods: We investigated the outcome of H2W transplantations (n = 
25) compared to women with prior pregnancies also receiving their first 
HLA-mismatched kidney transplant, but from a different donor source: 
(i) other living donor (n = 52) and (ii) deceased donor (n = 120). 

Results: The median follow-up time was 5 years. Seventy-four percent 
of the women had ≥2 pregnancies. Deathcensored allograft survival was 
significantly lower in the H2W group compared to the other two groups 
(p = 0.03). Three of 4 graft losses in the H2W group were due to rejec-
tion. 5-year patient survival in the H2W group was high and similar com-
pared to the other living donor group (100% vs 98%; p = 0.28). The in-
cidence of (sub)clinical antibody-mediated rejection was higher in the 
H2W group (36% vs 20% vs 18%) (p = 0.10). The frequency of infec-
tions was similar among the 3 groups. No immunological parameter (i.e. 
number of pregnancies, presence of donor-specific antibodies, number 
of HLA mismatches) was predictive for rejection or graft loss in H2W 
transplantations. 

Conclusions: H2W transplantation is a valuable option, but associated 
with a higher risk for allograft loss due to rejection despite T cell-deple-
ting induction. Further research is required for better risk prediction on 
an individual patient level. 
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OC 10 

Comparing methods for donor-derived cell-free dna 
quantification in plasma and urine from kidney and liver 
transplant recipients 
Nicholas Küng 1, Séverine Arcioni 1, Christian Kuhn 2, Vanessa Banz 3, 
Carlo Largiadèr 1, Daniel Sidler 2, Ursula Amstutz 1 

1. Department of Clinical Chemistry, Inselspital Bern University Hospital and Uni-
versity of Bern, Bern, Switzerland, 2. Department of Nephrology and Hyperten-
sion, Inselspital Bern University Hospital and University of Bern, Bern, Switzer-
land, 3. Department of Visceral Surgery and Medicine, Inselspital Bern University 
Hospital and University of Bern, Bern, Switzerland 

Background: In allograft monitoring of solid organ transplant recipients, 
there is an unmet need for diagnostic methods that are less invasive 
than tissue biopsies. In this context, liquid biopsy has emerged as a no-
vel approach using quantification of donor-derived cell-free DNA (dd-
cfDNA) in body fluids. 

Methods: Different approaches were compared for the quantification of 
dd-cfDNA in urine and plasma of kidney and liver allograft recipients: A) 
Droplet digital PCR (ddPCR) using allele-specific detection of seven com-
mon HLA-DRB1 alleles and the Y chromosome; B) high-throughput se-
quencing (HTS) using a custom QIAseq DNA panel targeting 117 com-
mon polymorphisms; and C) a commercially available kit (AlloSeq® 
cfDNA, CareDx). Dd-cfDNA was quantified as fractional abundance (FA), 
and for ddPCR and HTS also as donor copies, utilizing unique molecular 
identifiers (UMIs). 

Results: A total of 113 urine and plasma samples from kidney and liver 
recipients showed a strong linear correlation between ddPCR and HTS 
for the FA of dd-cfDNA (r = 0.98), donor copies/ml (τ = 0.78) and total 
copies/ml (τ = 0.73). In a subset of 40 plasma and urine samples (kidney 
and liver), dd-cfDNA FA also showed a strong correlation of ddPCR (r = 
0.95) and HTS (r = 0.99) with AlloSeq® cfDNA. FA correlations had an 
intercept of -0.16 - 0.05 and a slope of 0.96 - 1.08, while a reduced slope 
was observed for HTS based quantification of donor copies/ml (0.62) and 
total copies/ml (0.53). 

Conclusions: This first direct comparison of different dd-cfDNA quanti-
fication methods yielded comparable results with no indication of syste-
matic bias for the dd-cfDNA FA. The strong correlation of absolute co-
pies indicates the suitability of the presented custom HTS method for 
absolute dd-cfDNA quantification (copies/ml). These findings suggest 
that the definition of a method-independent diagnostic cutoff for dd-
cfDNA FA may be feasible in the further evaluation of dd-cfDNA for non-
invasive graft monitoring. 

OC 11 

Outcome of patients transplanted for glomerulonephritis in the 
Swiss kidney transplant cohort* 
Matthieu Halfon 1, Samuel Rotman 2, Christian Bucher 3, Uyen Huynh-
Do 4, Sophie DE SEIGNEUX 5, Thomas Schachtner 6, Caroline 
Wehmeier 7, Manuel Pascual 8, Fadi Fakhouri 1, Dela Golshayan 9 

1. Service of Nephrology and Hypertension, University Hospital of Lausanne and 
University of Lausanne, Lausanne, Switzerland 2. Institute of Pathology, Depart-
ment of Laboratory Medicine and Pathology, Lausanne University Hospital and 
University of Lausanne, Lausanne, Switzerland, 3. Kantonsspi, 4. University Clinic 

for Nephrology and Hypertension, University Hospital Bern, Bern, Switzerland, 5. 
Service of Nephrology and Hypertension, University Hospitals of Geneva, Ge-
neva, Switzerland 6. University Hospital Zurich (USZ) Clinic of Nephrology, Zurich, 
Switzerland 7. Clinic of Nephrology and Transplantation Medicine, Cantonal Hos-
pital St Gallen, St Gallen, Switzerland, 8. Centre de transplantation d’organes et 
Service de néphrologie, Centre hospitalier universitaire vaudois, Lausanne, Swit-
zerland 9. Transplantation Centre and Transplantation Immunopathology Labora-
tory, University Hospital Lausanne, Lausanne, Switzerland 

Background: Despite having a rather low incidence compared to other 
type of nephropathies, glomerulonephritis (GN) account for 10 to 40% 
of end-stage renal disease (ESRD) cases. Moreover, recent international 
epidemiologic studies have demonstrated an increase of GN incidence. 
Consequently, one would expect an increase in ESRD patients due to 
GN who will require transplantation.GN transplanted patients (GN-KTx) 
are known to have a higher morbidity and an increased risk of graft loss 
due to the recurrence of the initial GN. However, data are scarce regar-
ding the specific outcome of GN-KTx patients. 

Methods: The purpose of our study is to provide such data, taking ad-
vantage of the prospective Swiss Transplant Cohort Study (STCS). We 
compared the rates of graft failure (composite endpoint of graft loss, 
eGFR <30 ml/min/m2 or proteinuria >1 g/d, with time after transplanta-
tion) between GN-KTx, diabetic nephropathy (DM-KTx), ADPKD trans-
planted patients, and patients transplanted for other causes. Only kidney 
alone transplantation and first allograft recipients were included. Statis-
tical differences between groups were assessed by Kaplan-Meier analy-
sis. 

Results: A total of 2621 patients were included in the analysis, of whom 
782 were GN-KTx. We analyzed in detail baseline demographical and 
transplant-related data, comparing subgroups of patients based on the 
cause de nephropathy. 31% of patients reached the endpoint with a 
mean follow up of 5.5 years. Subgroup analysis showed statistically sig-
nificant differences (Fig. 1A), with DM-KTx having the worse outcome 
(P <0.0001,OR1.5; 1.1 to 2) compared to GN-KTx.During follow-up,14% 
of GN-KTx had a recurrence (RGN-KTx). Compared to patients with ab-
sence of recurrence, RGN-KTx had significantly more acute rejection epi-
sodes (OR 1.9,1.3 to 3) and were twice more likely to reach transplant 
failure (Fig.1B). Interestingly, RGN-KTx had the same outcome as DM-
KTx. 

 
Conclusions: The overall prognosis of GN-KTx in the STCS is good but 
recurrence leads to more acute rejection episodes and a significantly 
worse graft outcome. 

* YSN paper
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Uromodulin, Blood Pressure and Chronic Kidney Disease: 
Assessing Causality Using Mendelian Randomization 
Bélen Ponte 1, Marie-Catherine Sadler 2, Eric Olinger 3, Peter 
Vollenweider 4, Murielle Bochud 2, Sandosh Padmanabhan 5, Caroline 
Hayward 6, Zoltan Kutalik 2, Olivier Devuyst 3 

1. Service de néphrologie et hypertension, hôpitaux universitaires Genève, Ge-
nève, Switzerland 2. University Center for Primary Care and Public Health (Uni-
santé), Lausanne, Switzerland 3. Institute of Physiology, University of Zurich, Zur-
ich, Switzerland 4. Departement of Internal Medicine, University Hospital of Lau-
sanne, Lausanne, Switzerland 5. Institute of Cardiovascular and Medical 
Sciences, University of Glasgow, Glasgow, UK 6. MRC Human Genetics Unit, 
University of Edinburgh, Edinburgh, UK 

Background: UMOD variants associated with higher levels of urinary ur-
omodulin (uUMOD) increase risk of CKD and hypertension. However, 
uUMOD levels also reflect functional kidney tubular mass in observatio-
nal studies, questioning the causal link between uromodulin production 
and kidney damage. 

Methods: We used Mendelian randomization (MR) to clarify causality 
between uUMOD levels, kidney function and blood pressure in individu-
als of European descent. The link between uUMOD and eGFR was first 
investigated in a population-based cohort (CoLaus, n = 3,851) using clas-
sical linear regression and one-sample MR. We next applied two-sample 
MR on 4 GWAS consortia to explore causal links between uUMOD and 
eGFR, CKD risk (n~500k) and blood pressure (BP, n~750k). 

Results: In observational data, higher uUMOD associated with higher 
eGFR. Conversely, when using rs12917707as an instrumental variable 
in one-sample MR, higher uUMOD strongly associated with eGFR de-
cline. Using two-sample MR, higher uUMOD levels significantly associ-
ated with lower eGFR, higher odds for eGFR decline or CKD, and higher 
SBP or DBP. Per 1 SD increase of uUMOD, log-transformed eGFR de-
creased by -0.15 SD (95% CI: -0.17 to -0.13) and log-odds CKD increased 
by 0.13 SD (95%CI: 0.12 to 0.15). Increase in 1SD of uUMOD increased 
SBP by 0.06 SD (95% CI: 0.03 to 0.09) and DBP by 0.08 SD (95% CI: 
0.05 to 0.12). The effect of uUMOD on BP was mediated by eGFR, 
whereas the effect on eGFR was not mediated by BP. 

Conclusions: Our data support that genetically-driven levels of uromo-
dulin have a direct, causal and adverse effect on kidney function out-
come in the general population, not mediated by blood pressure. 

OC 13 

Cardiovascular outcomes associated with achieved haemoglobin 
level and preliminary rate of rise of haemoglobin in pooled 
phase 3 studies of roxadustat in non–dialysis-dependent 
patients with anaemia 
Jonathan Barratt 1, Władysław Sułowicz 2, Elinor Cockburn 3, Michael 
Reusch 3, James Young 4, Nada Dimković 5 

1. Department of Respiratory Sciences, University of Leicester, Leicester, UK 2. 
Department of Nephrology, Collegium Medicum of Jagiellonian University, Kra-
kow, 3. Astellas Pharma Europe B.V., Leiden, The Netherlands 4. Astellas 
Pharma, Inc., Northbrook, IL, US 5. School of Medicine, University of Belgrade, 
Clinical Department for Renal Diseases, Zvezdara University Medical Centre, Bel-
grade, Serbia 

Background: The relationship between achieved haemoglobin levels 
and haemoglobin rate of rise (ROR) and subsequent cardiovascular 
event incidence rates in patients with non–dialysis-dependent (NDD) 
chronic kidney disease (CKD) who received roxadustat remains 
uncertain. 

Methods: We analysed pooled data from four phase 3 studies in pati-
ents with NDD-CKD (placebo-controlled: ALPS, ANDES, OLYMPUS; 
ESA-controlled: DOLOMITES) who received any dose of roxadustat. In-
cidence rates of adjudicated major adverse cardiovascular events 
(MACE: all-cause mortality [ACM], myocardial infarction, and stroke), 
MACE+ (MACE plus heart failure and unstable angina requiring hospita-
lisation), and ACM during the treatment period and within 7 days of last 
roxadustat dose were examined relative to most recent haemoglobin le-
vel before the event and preliminary data for haemoglobin ROR within 

the 4-week period prior to the event (>2 vs ≤2 g/dL/4 weeks). Patients 
with a decreasing haemoglobin were included in the haemoglobin ROR 
≤2 g/dL/4 weeks subgroup. 

Results: Overall, 2709 patients were randomised and received roxadus-
tat. Incidence rates of MACE, MACE+, and ACM were 3- or 4-fold higher 
in patients with lower reported haemoglobin levels (haemoglobin <10 
g/L) versus those who achieved haemoglobin ≥10 g/dL. Incidence rates 
of MACE, MACE+, and ACM were similar or lower in patients with a 
maximum haemoglobin rise of >2 g/dL within the 4-week period prior to 
the event versus those with a change of ≤2 g/dL within the same period 
(Table). 

 
Conclusions: In this analysis of roxadustat-treated patients with NDD 
CKD, incidence rates of MACE, MACE+, and ACM were lower in pati-
ents who achieved target haemoglobin levels of 10-12 g/dL versus pati-
ents who achieved haemoglobin <10 g/dL. Risk of MACE, MACE+, or 
ACM did not appear to be associated with the proximal preliminary data 
for haemoglobin ROR; however, further characterisation of the haemo-
globin ROR and ROR in relation to baseline haemoglobin are warranted. 

OC 14 

Urinary tetrahydroaldosterone is associated with circulating 
FGF23 in kidney stone formers 
Matthias Moor 1, Nasser A. Dhayat 1, Simeon Schietzel 1, Michael 
Grössl 1, Bruno Vogt 1, Daniel Fuster 1 

1. Department of Nephrology and Hypertension, Inselspital, Bern University Hos-
pital, University of Bern, Bern, Switzerland 

Background: The spectrum of diseases with overactive renin-angioten-
sin-aldosterone system (RAS) or elevated circulating FGF23 overlaps, 
but the relationship between aldosterone and FGF23 remains unclari-
fied. Here, we report that systemic RAS activation sensitively assessed 
by urinary tetrahydroaldosterone excretion is associated with circulating 
C-terminal FGF23. 

Methods: Retrospective analysis in the Bern Kidney Stone Registry, a 
single-center observational cohort of kidney stone formers. Urinary 
excretion of the main aldosterone metabolite tetrahydroaldosterone was 
measured by gas chromatography – mass spectrometry. Plasma FGF23 
concentrations were measured using a C-terminal assay. Univariable and 
multivariable regression models were performed to assess the associa-
tion of plasma FGF23 with 24 h urinary tetrahydroaldosterone excretion. 

Results: 314 participants were included in the analysis. Mean age was 
47 ± 14 years and 73 % were male. Mean estimated GFR was 96 ml/min 
per 1.73 m2. In unadjusted analyses, we found a positive association 
between plasma FGF23 and 24 h urinary tetrahydroaldosterone excre-
tion (β: 0.0027; p = 4.2×10-7). In multivariable regression models adjus-
ting for age, sex, body mass index and GFR, this association remained 
robust (β: 0.0022; p = 2.1×10-5). Mineralotropic hormones, 24 h urinary 
sodium and potassium excretion as surrogates for sodium and potas-
sium intake or antihypertensive drugs did not affect this association. 

Conclusions: Our data reveal a robust association of RAS activity with 
circulating FGF23 levels in kidney stone formers. These findings are in 
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line with previous studies in rodents and suggest a physiological link 
between RAS system activation and FGF23 secretion. 

OC 15 

Characteristics and outcomes of pregnancy-triggered atypical 
hemolytic-uremic syndrome (aHUS): global aHUS registry 
analysis 
Fadi Fakhouri 1, Ben Miller 2, Marie Scully 3, Gianluigi Ardissino 4, Imad 
Al-Dakkak 2, ERIC RONDEAU 5 

1. University of Lausanne, Lausanne, Switzerland, 2. Alexion Pharmaceuticals 
Inc., Boston, MA, USA, 3. University College London, London, UK, 4. Center for 
HUS Control, Prevention and Management, Milan, Italy, 5. University Hospital of 
Paris, Paris, France 

Background: Pregnancy-triggered aHUS (P-aHUS) accounts for 10–20% 
of aHUS diagnoses. Complement-mediated thrombotic microangiopathy 
(CM-TMA) may be associated with high maternal and fetal morbidity and 
mortality such as ESRD. The clinical characteristics of P-aHUS and sur-
vival probability in patients treated with the complement C5 inhibitor 
eculizumab are described, using the largest collection of P-aHUS data 
available in a single study. 

Methods: Patients with a clinical diagnosis of aHUS were included in 
the global aHUS registry (NCT01522183). Patients with P-aHUS were 
selected as those with first TMA manifestations during pregnancy or 
within 60 days postpartum. Patients with other triggers of aHUS were 
excluded. Survival, based on time to ESRD, was calculated by the Ka-
plan-Meier method. 

Results: In the registry, 51/1029 female patients were selected with P-
aHUS and 27 received eculizumab. Mean ± SD age at pregnancy onset 
was 30.7 ± 5.9 years. P-aHUS occurred during pregnancy in 28 (54.9%) 
patients, with the remainder occurring postpartum. A diagnosis of pre-
eclampsia or HELLP (hemolysis elevated liver enzymes low platelet 
count) syndrome was reported in 28 (54.9%) and 17 (33.3%) patients, 
respectively. A complement pathogenic variant was identified in 23 
(45.1%) patients, of whom 3 (8.3%) also tested positive for anti-comple-
ment factor H antibodies. Mean ± SD eculizumab treatment duration 
was 1.8 ± 1.8 years. Survival probability was higher in eculizumab-trea-
ted patients compared with patients not receiving eculizumab (Figure).  

 
Conclusions: Survival probability was higher in patients who received 
eculizumab compared with patients who did not receive eculizumab. 
Successful treatment with eculizumab, in addition to almost half of the 
patients having a complement pathogenic variant, confirms the approp-
riate classification of P-aHUS as a CM-TMA. 

OC 16 

Predictors of bone mineral density in kidney stone formers 
Nasser A. Dhayat 1, Lisa Schneider 1, Albrecht W. Popp 2, David Lüthi 
1, Cedric Mattmann 1, Bruno Vogt 1, Daniel G. Fuster 1 

1. Department of Nephrology and Hypertension, Inselspital, Bern University Hos-
pital, University of Bern, Bern, Switzerland 2. Department of Osteoporosis, In-
selspital, Bern University Hospital, University of Bern, Bern, Switzerland 

Background: Nephrolithiasis is associated with an increased fracture 
risk, but predictors of bone mineral density in stone formers remain 
poorly defined. 

Methods: We conducted a retrospective analysis in the Bern Kidney 
Stone Registry, a single-center, observational cohort of kidney stone for-
mers. Inclusion criteria were age ≥ 18 years and ≥ 1 past stone episode. 
Multivariable linear regression analyses, adjusted for age, sex, BMI, 
eGFR and tobacco consumption, were used to assess the association of 
blood and 24 h urine parameters and stone composition with bone mi-
neral density at the lumbar spine and femoral neck. 

Results: In the analysis, 504 participants were included, mean age was 
46 years and 76 % were male. In multivariable analyses, fasting (β: -
0.031; p = 0.042), post-load (β: -0.059; p = 0.0028) and Δ post-load minus 
fasting (β: -0.053; p = 0.0029) urine calcium/creatinine ratios after 1 
week of restricted diet and calcium oxalate dihydrate stone content (β: -
0.042; p = 0.011) were negatively associated with Z-scores at the lumbar 
spine. At the femoral neck, alkaline phosphatase (β: -0.035; p = 0.0034) 
and PTH (β: -0.035; p = 0.0026) were negatively associated with Z-
scores, whereas 24 h urine magnesium (β: 0.043; p = 3.5×10-4) and po-
tassium (β: 0.032; p = 0.012) correlated positively with Z-scores at the 
femoral neck. 

Conclusions: In summary, our study reveals distinct predictors of bone 
mineral density at the lumbar spine and the femoral neck in stone for-
mers. Commonly available clinical parameters, such as kidney stone 
composition results, can be used to identify stone formers at risk for low 
bone mineral density. 

OC 17 

Hypertensive patients have a decreased microperfusion 
response during a cold pressure test compared to healthy 
participants 
Marielle Hendriks-Balk 1, Aikaterini Damianaki 1, Erietta 
Polychronopoulou 1, Wendy Brito 1, Menno PRUIJM 1, Grégoire 
Wuerzner 1 

1. Service of Nephrology and Hypertension, University Hospital of Lausanne and 
University of Lausanne, Lausanne, Switzerland 

Background: Microcirculation is essential to supply oxygen and nutri-
ments to tissue. Alteration in the microcirculation is often proposed as a 
mechanistic link between hypertension and target organ damage. 
Thanks to recent developments in contrast-enhanced ultrasonography 
(CEUS), quantification of renal microcirculation is now possible. The ob-
jective of this study was to compare the response in microcirculation 
during a cold pressure test (CPT) in hypertensive patients with those in 
healthy normotensive participants. 

Methods: Hypertensive (HT) and normotensive (NT) participants under-
went 2 separate CPT of 2 minutes. Doppler ultrasound was used to mea-
sure renal resistive index (RRI) and CEUS to measure the so called per-
fusion index (PI) as a proxy of renal tissue microcirculation. Renal Dopp-
ler and CEUS were performed before and during the CPT. We compared 
baseline measures and responses to CPT of HT and NT groups using a 
Wilcoxon test. 

Results: Fourteen hypertensive and nineteen normotensive male parti-
cipants were included. HT participants were older and had higher blood 
pressure and body mass index. Baseline RRI was similar in both group, 
but HT had lower PI (median with interquartile range) : 1177 U(515-1879) 
vs 2476 U(1411-3462)p = 0.016. The CPT decreased the RRI in NT and 
increased the RRI in HT, resulting in a different CPT response -0.041 [CI 
-0.066; -0.016, p = 0.004]. The CPT increased the PI in both groups but 
the increase was more marked + 650U±754 in healthy participants (p = 
0.042). 

Conclusions: Compared to healthy participants, hypertensive patients 
show a paradoxal RRI response and[MP1] a lower increase in perfusion 
index during CPT suggesting that microcirculation and possibly renal au-
toregulation is altered. This is the first demonstration that CEUS is able 
to detect differences in microcirculation between healthy participants 
and hypertensive patients. 

  



53RD ANNUAL MEETING OF THE SWISS SOCIETY OF NEPHROLOGY (SGN-SSN), DECEMBER 9‒10, 2021 10 S 
 

 

 
Swiss Medical Weekly 2021;151 (Suppl. 256) ● www.smw.ch Published under the CC license “Attribution – NonCommercial – ShareAlike 4.0”. 

ORAL COMMUNICATIONS – HEMODIALYSIS / PERITONEAL DIALYSIS 

OC 18 

Seroconversion, cellular response and persistence of 
immunogenicity following COVID-19 mRNA vaccination in a 
cohort of swiss hemodialysis patients 
Stefan Farese 1, Jasmin Zelei 1, Vesna Farese 1, Aurélie Sansonnens 1, 
Viviana Rossi 2 

1. Herz-und Nierenzentrum Aare, Solothurn, Switzerland 2. Synlab Labor, Luzern, 
Switzerland 

Background: Patients receiving dialysis are at increased risk of COVID-
19 related disease and mortality. Moreover, they may display a reduced 
humoral and cellular response after vaccination. Whereas high rates of 
seroconversion after two doses of mRNA vaccine have been reported 
for this population, little is known about persistence of immunogenicity 
in terms of antibody titers and cellular response during the following 
months after vaccination. 

Methods: We conducted a prospective, single center study on swiss 
dialysis patients to evaluate the rate of seroconversion 1 month after 
two doses of BNT162b2mRNA (Pfizer/BioNTech) vaccine and the per-
sistence of immunogenicity after 4 and 6 months by measurement of 
Serum IgGS1 antibodies. At 6 months cellular response was assessed 
by an interferon-gamma-release assay (IGRA). Furthermore, antibody-ti-
ters were compared to a group of healthy controls (HC) at 1 and 6 mon-
ths. 

Results: Out of 23 patients, n = 20 were negative for IgGS1 antibodies 
prior vaccination. Overall seroconversion at 1 month was 85% and in 
patients without taking immunosuppressive drugs (n = 17) 94%, respec-
tively. Mean antibody titers declined during the study (1 month 692 ± 
717 BAU/ml, 4 months 218 ± 289 BAU/ml, 6 months 99 ± 111 BAU/ml). 
However, at 6 months antibodies were still detectable in 73% of pati-
ents. When compared to HC, antibody titers of patients where significa-
ntly lower at 1 (2662 ± 678.9 BAU/ml vs 692.2 ± 721.4 BAU/ml) and 6 
months (586.5 ± 703 BAU/ml vs 99 ± 111 BAU/ml). A positive IGRA test 
was observed in 62% of patients after 6 months. Risk factors for cellular 
non-response were low antibody titers, immunosuppressive drugs and 
older age. 

Conclusions: Although seroconversion after two doses mRNA vaccina-
tion was high, in terms of antibody titers, antibody persistence and cel-
lular response, dialysis patients may display impaired protection during 
and after a 6 months observation period. 

OC 19 

COVID-19 pandemic in dialysis patients: the Swiss experience 
Rebecca Guidotti 1, Menno PRUIJM 2, Patrice M. Ambuehl 1 

1. Institute of Nephrology, Stadtspital Waid and Triemli, Zurich, Switzerland 2. 
Service of Nephrology and Hypertension, University Hospital of Lausanne and 
University of Lausanne, Switzerland 

Background: Chronic dialysis patients are classified as patients with in-
creased risk for COVID-19. Knowledge about the incidence and survival 
of chronic dialysis patients infected with SARS-CoV-2 in Switzerland - a 
high-income country with high density of relatively small dialysis centers 
- is scarce. We present the findings regarding incidence, survival and 
regional differences, compared to those of the general population in 
Switzerland. 

Methods: Information on chronic dialysis patients who tested positive 
for SARS-CoV-2 between February 24, 2020 and January 31, 2021 were 
reported to the Swiss dialysis registry by all 95 Swiss dialysis centers. 
Hereafter, these results were linked with clinical characteristics from the 
Swiss dialysis registry. 

Results: Throughout the study period 573 dialysis patients tested posi-
tive for SARS-CoV-2 in Switzerland: 96 cases occurred in the first wave, 
472 in the second wave and 5 in between. During the first wave, Italian-
speaking Ticino was most severely affected, with a 7-fold higher in-
cidence compared to the general Swiss population. In the second wave, 
the majority of cases were found in the French-speaking part of Switzer-
land, with a 2.5 times higher incidence versus non-dialysis patients. A 
total of 123 deaths were recorded, of which COVID-19 was the main 

cause of death in 100 patients. This corresponds to a highly increased 
overall mortality rate of 17.5% compared to 1.7% in the general popula-
tion. None of the 40 patients with a history of renal transplantation died. 
Age was identified as the only independent risk factor for mortality in 
dialysis patients. 

Conclusions: Chronic dialysis patients in Switzerland are more likely to 
be infected by SARS-CoV-2 than the rest of the population, with large 
regional differences. Mortality is significantly increased compared to 
non-dialysis patients, albeit slightly less than in some other European 
countries. 

OC 20 

Peritoneal dialysis (PD)-related peritonitis rate and microbiology 
spectrum: a ten-year single center cohort-study 
Raphael Korach 1, Isabelle Binet 1, Christian Bucher 1, Daniela 
Schiesser 1, Aurelia Schnyder 1 

1. Clinic of Nephrology and Transplantation Medicine, Cantonal Hospital St 
Gallen, St Gallen, Switzerland 

Background: Peritoneal dialysis-related peritonitis represents a quality 
outcome. We reviewed the incidence of PD peritonitis, microbiology and 
antibiotic resistance at our institution over 10 years. Our standards in-
clude culture from the dialysate in blood culture vials and culture from 
centrifuged dialysate. Empiric therapy was started according to the ISPD 
guidelines. 

Methods: Retrospective analysis of prospectively collected data in the 
prevalent PD patient cohort from 1.1.2011 until 31.12.2020. Peritonitis 
rates are reported as episodes per patient-years on PD treatment as 
recommended by the ISPD. Culture results and antibiotic resistance data 
were assessed from the patient records. 

Results: Overall, 46 peritonitis episodes were identified in 93 patients. 
15 episodes (32%) occurred in patients with prior PD peritonitis (2 recur-
rent, 6 repeat, 7 new infections). The average peritonitis rate for the last 
10 years was 0.30/patient-year and ranged from 0.11 to 0.65/patient-
year (Fig.1).  

 
Causative organisms were mostly Gram positive (46%), with fewer 
Gram negative and only one fungal and one pseudomonas infection. 
33% of episodes were culture negative, which exceeds the recom-
mended rate of less than 15%. Antibiotic resistance was noted in 12 
cases (26%), 3 cases were resistant to cephalosporins and two were 
resistant to aminoglycosides. 61 patients (66%) remained completely 
peritonitis free throughout their PD time in the observed period. The 
yearly proportion of peritonitis-free patients ranged from 68% to 92% 
(Fig. 2). We observed no changes in the peritonitis pattern over the 10 
years assessment time. 
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Conclusions: At our institution, the recommended PD peritonitis rate of 
less than 0.5 episodes per patient-year was achieved over the last 10 
years. Resistance patterns do not suggest a selection towards increa-
sing microbial resistance over time. A high rate of culture-negative cases 
warrants review and optimization of sampling and culture methods. This 
emphasizes that regular quality assessments are meaningful to improve 
standards of care. 

OC 21 

Management and outcomes of patients on maintenance dialysis 
during the first and second wave of the COVID-19 pandemic in 
Geneva, Switzerland 

Ido Zamberg 1, Patrick Saudan 2 

1. Service of Anesthsiology, Univeristy Hospital Geneva, Geneva, Switzerland, 2. 
Department of Nephrology, University Hospital Geneva, Geneva, Switzerland 

Background: Patients on maintenance dialysis are at high risk for serious 
complications from COVID-19 infec- tion, including death. We present 
an overview of local experience with dialysis unit management and re-
organ- isation, local epidemiology and outcomes during the COVID-19 
outbreak in Geneva, Switzerland, where SARS-CoV-2 incidence was one 
of the highest in Europe. 

Methods: All SARS-CoV-2-positive outpatients on maintenance dialysis 
were transferred from their usual dialysis facility to the Geneva Univer-
sity Hospitals dialysis unit to avoid creation of new clusters of transmis-
sion. Within this unit, appropriate mitigation measures were en- forced, 
as suggested by the institutional team for prevention and control of in-
fectious diseases. 

 
Results: From 25 February to 31 December 2020, 82 of 279 patients on 
maintenance dialysis tested positive for SARS-CoV-2 during two distinct 
waves, with an incidence rate of 73 cases per 100,000 person-days 

during the first wave and 342 cases per 100,000 during the second 
wave, approximately four- to six-fold higher than the general population. 

The majority of infections (55%) during both waves were traced to clus-
ters. Most infections (62%) occurred in men. Sixteen patients (34%) 
died from COVID-19 relat- ed complications. Deceased patients were 
older and had a lower body mass index as compared with patients who 
survived the infection. 

 
Conclusions: SARS-CoV-2 is associated with high infection and fatality 
rates in the dialysis population. Strict mitigation measures seemed to be 
effective in controlling infection spread among patients on maintenance 
dialysis outside of clusters. Large scale epidemiological studies are nee-
ded to assess the efficacy of preventive measures in decreasing infec-
tion and mortality rates within the dialy- sis population. 

*In press SMW  

OC 22 

Computational nephrology part 1: hemodialysis* 
Edward Pivin 1, Daniel Teta 1 

1. Hôpital de Sion, Néphrologie, Sion, Switzerland 

Background: Patients on hemodialysis require frequent monitoring of 
clinical and laboratory data. Laboratory results guide treatment of 
anemia, mineral and bone disorder, dialysis prescription and dietary 
recommendations. Single pool and standardized Kt/V calculations need 
many variables and are laborious. Electronic health records are not de-
signed to facilitate hemodialysis adequacy assessment. We aimed to 
develop an accurate algorithm to help nephrologists taking care of pati-
ents on hemodialysis. 

Methods: The algorithm consists of formulas, conditional statements, 
loops, graphs creation commands and linear regression models. For 40 
patients, it needs approximately 3 minutes and analyses millions of ob-
servations. 

Inputs (automatically extracted): 

• Laboratory Results 

• Dialysis monitoring parameters (weight, BP, ultrafiltration, blood flow, 
convection volume…) 

• Dialysis prescription (frequency, length, dialysis concentrate composi-
tion….) 

• Medications given during hemodialysis sessions 

Results: Outputs (user customizable): 

• Off targets laboratory results or dialysis goals 

• Graphic representation over 6 months of single pool KtV, standardized 
KtV and residual kidney function (Figure 1) 

• Other graphs to guide prescription for CKD – MBD and to evaluate iron 
store and hemoglobin level. 

• Recommendations based on KDIGO guidelines for treatment or dialy-
sis prescription modification 

• Other dedicated reports for the dietician (Figure 2 the nurse and the 
patient) 
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Conclusions: We developed a rapid algorithm to guide hemodialysis pa-
tient care. There is no need to prove that it saves time. Whether it im-
proves user’s satisfaction and reduce medical errors should be ascertain 
in further clinical trials. We will develop computational nephrology for 
other frequent clinical situations, like AKI, CKD and posttransplant follow 
up. 

*YSN paper 
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Humoral and cellular responses to mRNA vaccines against 
SARS-CoV2 in patients receiving anti-CD20 therapy* 
Matthias Moor 1, Franziska Suter-Riniker 2, Michael Horn 3, Daniel 
Aeberli 4, Jennifer Amsler 4, Burkhard Möller 4, Linet Njue 5, Cesare 
Medri 5, Anne Angelillo-Scherrer 5, Luca Borradori 6, Susanne Radonjic-
Hoesli 6, S. Morteza Seyed Jafari 6, Andrew Chan 7, Robert Hoepner 7, 
Vera Ulrike Bacher 5, Laila-Yasmin Mani 8, Joseena Mariam Iype 3, 
Cédric Hirzel 9, Britta Maurer 4, Daniel Sidler 10 

1. Department of Nephrology and Hypertension, Inselspital, University Hospital 
Bern, University of Bern, Bern, Switzerland 2. Institute for Infectious Diseases, 
University of Bern, Bern, Switzerland 3. Department of Clinical Chemistry, In-
selspital, University Hospital Bern, Bern, Switzerland 4. Department of Rheuma-
tology and Immunology, Inselspital, University Hospital Bern, Bern, Switzerland 5. 
Department of Haematology and Central Haematology Laboratory, Inselspital, 
University Hospital Bern, Bern, Switzerland 6. Department of Dermatology, In-
selspital, University Hospital Bern, Bern, Switzerland 7. Department of Neurol-
ogy, Inselspital, University Hospital Bern, Bern, Switzerland 8. Department of 
Nephrology and Hypertension, Inselspital, University Hospital Bern, Bern, Swit-
zerland 9. Department of Infectious Diseases, Inselspital, University Hospital 
Bern, Bern, Switzerland 10. Department of Nephrology and Hypertension, In-
selspital, Bern University Hospital, University of Bern, Bern, Switzerland 

Background: B-cell depleting therapies increase COVID19 morbidity and 
mortality. For this specific population, evidencebased vaccination strate-
gies are lacking. Here, we investigated humoral and cell mediated im-
mune responses to SARS-CoV2 mRNA-based vaccines in patients recei-
ving CD20-B-cell depleting agents for autoimmune disease, malignancy, 
or transplantation. 

Methods: Patients at the Bern University Hospital with a treatment his-
tory of anti-CD20 depleting agents (rituximab or ocrelizumab) were en-
rolled for analysis of humoral and cell-mediated immune responses (by 
IFN-g release assay) after completing vaccination against SARS-CoV2. 
Primary outcome was the the anti-spike antibody response in anti-CD20-
treated patients (n = 96) in comparison to immunocompetent controls 
(n = 29). 

Results: Anti-spike IgG antibodies were detected in 49% of patients 
1.79 months after the second vaccine dose (interquartile range, IQR: 
1.16-2.48) compared to 100% of controls (p <0.001). SARS-CoV2 spe-
cific interferon-γ release was detected in 20% of patients and 75% of 
healthy controls (p <0.001). Only 11% of patients, but 75%of healthy 
controls showed positive reactions in both assays, respectively (p 
<0.001). Time since last anti-CD20 therapy (7.6 months), peripheral 
CD19+ (>27/μl), and CD4+ lymphocyte count (>653/μl) predicted humo-
ral vaccine response (area under the curve [AUC]: 67% [CI 56-78], 67% 
[CI 55-80] and 66% [CI 54-79], (positive predictive value [PPV]: 0.78, 0.7 
and 0.71). 

Conclusions: This study provides evidence for blunted humoral and cell-
mediated immune responses elicited by SARS-CoV2 mRNA vaccines in 
patients with CD20-depleting treatment history. Lymphocyte subpopu-
lation counts including CD4+ T helper cell counts are associated with 
vaccine response in this highly vulnerable population. 

*YSN paper 
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Relevance of Deceased Donor Urine Findings for Kidney 
Transplantation: a Comprehensive National Cohort Study* 
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Background: Proteinuria is frequent in patients with nephropathies and 
associated with progressive kidney disease and risk for end stage kidney 
disease. In this nationwide cohort study, we evaluated the prevalence 
of pathological urine findings in deceased donors candidates and mea-
sured the impact on outcome after kidney transplantation. 

Methods: Data of the Swiss Organ Allocation System and the Swiss 
Transplant Cohort Study were analyzed. They comprised 1725 donor 
candidates and 1516 kidney recipients transplanted between 2008 and 
2019. We correlated urine findings with donor characteristics and quan-
tified the impact of proteinuria on outcome and allograft function at 12 
months. 

Results: Proteinuria above 15 mg/mmol occurs in 74% of deceased do-
nor candidates and is associated with reanimation, acute kidney injury 
and lag time between ICU admission and urine sampling. Proteinuria is 
not associated with donor age or reported donor comorbidities, including 
hypertension, diabetes mellitus and vascular disease. Donor proteinuria 
is not associated with patient or allograft survival, nor is it predictive of 
allograft function at 12 months. In 79.7% of recipients transplanted from 
a proteinuric donor, proteinuria declines or vanishes within first 12 mon-
ths after transplantation. Urine findings influence allocation decisions in 
4.5% of non-immunological organ declines and are the leading cause for 
decline in 0.2% of cases. 
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Conclusions: We report a high prevalence of pathological urine findings 
in donor candidates and find no evidence of a deleterious impact of pro-
teinuria on graft function and/or survival. Low-level proteinuria should 
not be considered a limiting contraindication for kidney allocation in de-
ceased donor transplantation. 

*YSN paper 
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Treatment of acidosis in hemodialysis patients is biased by the 
type of vascular access* 
Lukas Bock 1, Andreas Kistler 1 

1. Department of Medicine, Cantonal Hospital Frauenfeld, Frauenfeld, Switzer-
land 

Background: Metabolic acidosis represents one of the major complica-
tions of chronic kidney disease. Although target blood bicarbonate levels 

have not been formally established for hemodialysis patients, predialysis 
levels are commonly measured from the arterial blood line and dialysate 
bicarbonate concentration is adjusted accordingly. Depending on the 
type of vascular access (AV fistula (AVF) or graft (AVG) vs. catheter), bi-
carbonate concentrations are measured in arterial vs. central venous 
blood. We aimed to investigate whether the site of sampling (AVF/AVG 
vs. catheter) influences bicarbonate levels and may lead to systemic bias 
in the management of acidosis. 

Methods: We have simultaneously sampled blood from the AVF/AVG 
and catheter for bicarbonate measurement in patients who temporarily 
had both types of vascular access. We retrospectively compared routine 
predialysis blood bicarbonate levels and dialysate bicarbonate concent-
rations in chronic hemodialysis patients with catheter vs. AVF/AVG. In-
terim results from an ongoing study are presented here. 

Results: Bicarbonate levels were significantly higher in central venous 
blood (catheter) compared to simultaneously drawn arterial blood 
(AVF/AVG) (22.3±2.8 vs. 20.6±2.4, p <0.001, n = 16). In the second part 
of the study, patients with a dialysis catheter (n = 24) had similar predi-
alysis blood bicarbonate levels compared to patients with an AVF/AVG 
(n = 33) (21.7± 1.9 vs. 21.3±2.1, p = 0.45), while they were prescribed 
a lower dialysate bicarbonate concentration (31.5±2.4 vs. 32.8±2.5, p = 
0.056). 

Conclusions: Bicarbonate levels are higher in blood drawn from a cathe-
ter compared to blood drawn from an AVF/AVG. If dialysate bicarbonate 
concentration is adjusted to target the same predialysis blood bicarbo-
nate levels in patients with a catheter as in those with an AVF/AVG, me-
tabolic acidosis is systematically undertreated in the former. Further 
study is needed to determine whether this could contribute to the worse 
outcome of patients with catheters. Different bicarbonate target levels 
should probably be used depending on the type of vascular access. 

*YSN paper 
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POSTER PRESENTATIONS – BASIC SCIENCE / GENETICS / EXPERIMENTAL NEPHROLOGY & NCCR KIDNEY.CH 

P 1 

Role of monogenetic genes in nephrolithiasis* 
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Background: Kidney stone disease (nephrolithiasis) is a disease with in-
creasing prevalence, high morbidity and high economic burden. Besides 
non-genetic risk factors for kidney stone development (e.g. metabolic 
syndrome, a diet high in salt and protein) genetic predisposition to kidney 
stone disease is an important, often-neglected aspect in diagnosis and 
treatment of nephrolithiasis. Previous data from small scale studies in 
selected subpopulations of kidney stone formers suggest a monoge-
netic cause of kidney stone disease in 10-15% of the population. How-
ever, large scale studies using next generation sequencing techniques 
have not been performed thus far. 

Methods: We analyzed the prevalence of monogenetic stone disease 
(explained by mutation in 1 of 33 known kidney stone genes) by use of 
whole exome sequencing (WES) data in a cohort (the Bern kidney stone 
registry) of 841 well-characterized kidney stone formers >18 years of 
age. Analysis of whole exome sequencing data was done by a standar-
dized approach for variant prioritization using the variant classification 
criteria of the American College of Medical Genetics and Genomics 
(ACMG). 

Results: We detected 82 likely causative mutations in 20 of 33 analyzed 
genes, leading to a molecular diagnosis in 9.7 % of all cases; 30% of the 
detected mutations were novel. Around 60 % of the mutations were in 
autosomal dominant monogenetic genes, fitting with previous data sho-
wing more frequent recessive causes of nephrolithiasis in children, but 
more dominant causes in adults. 

Conclusions: Monogenetic forms of nephrolithiasis are less frequent 
than previously published in a large, non-selected kidney stone former 
cohort. This is likely due to reduced referral bias, the Bern Kidney Stone 
Registry mostly consisting of regular first or second stone formers. How-
ever, knowledge of the molecular cause of nephrolithiasis may still faci-
litate personalized medicine and have implications for therapy for the 
individual patient and/or his family. 

*YSN paper 
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Peroxisomes are dispensable for normal renal function* 
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Background: Peroxisomes are single membrane-bound cellular organel-
les identified in the kidney in 1954. Peroxisomes are ubiquitously 
present in eucaryotic cells with highest abundance in renal proximal tu-
bule cells and hepatocytes. The variety of metabolic and antioxidant 
functions in which peroxisomes are involved is highlighted by human 
mutations in PEX genes which encode peroxins proteins required for 
proper peroxisomal biogenesis. Hence, the complete loss of peroxiso-
mes causes a devastating multiorgan failure called Zellweger syndrome 
which includes renal impairment. However, the (patho)physiological role 
of peroxisomes in the kidney remains unknown. 

Methods: Here we addressed the role of peroxisomes in renal function 
in male and female adult or infant mice with conditional ablation of Pex5-
driven peroxisomal biogenesis in the renal tubule (cKO mice). 

Results: Functional and histological analyses of infant and adult cKO 
mice did not reveal any overt kidney phenotype. However, male cKO 
mice (cKOm) exhibited substantial reduction in kidney weight to body 
weight ratio. Stereological analysis of electronic microscopy results 

showed a complete absence of peroxisomes accompanied by an in-
crease of the number and volume of mitochondria in proximal tubule 
cells of cKOm mice. Integrated deep transcriptome-sequencing and me-
tabolome analyses on the kidney revealed profound reprogramming of a 
great number of metabolic pathways, including biosynthesis of different 
classes of lipids such as plasmalogens and sphingomyelins (two major 
classes of membrane lipids) and the metabolism of glutathione. Alt-
hough this analysis suggested compensated oxidative stress, four 
weeks of high fat feeding challenging the ability of proximal tubule cells 
to metabolize lipids did not induce significant renal impairments in cKOm 
mice. 

Conclusions: We demonstrate that renal tubular peroxisomes are dis-
pensable for normal renal function. This indicates a large flexibility of 
proximal tubule cells both in terms of lipid membrane composition and 
metabolic/antioxidant functions. Our data also suggest that renal impair-
ments in Zellweger syndrome patients are of extrarenal origin.  

*YSN paper 

P 3 

Role of the phosphate transport facilitator XPR1 in bone 
homeostasis and phosphate-dependent FGF23 secretion- NCCR 
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Background: Evidence point at Xenotropic and Polytropic retrovirus Re-
ceptor 1 (XPR1) as a protein involved in the cellular phosphate export 
pathway and phosphate homeostasis: systemic constitutive deletion of 
Xpr1 in mice is lethal and kidney-specific deletion of Xpr1 induces hypo-
phosphatemic rickets with hypercalciuria. XPR1 is expressed in the 
bone, but its function remains elusive. We hypothesized that XPR1 is 
crucial for bone homeostasis and is involved in the sensing mechanism 
of phosphate in the bone. 

Methods: We established an inducible whole body Xpr1 KO mouse mo-
del. The mice were placed in metabolic cages for urine and blood analy-
sis, followed by femur uCT and histomorphometry. The Fgf23 mRNA 
and protein (cterminal and intact FGF23) levels were assessed from tibia 
and femur incubated ex vivo for 24h with increasing phosphate concent-
rations. Primary osteoblast cells were isolated from control and Xpr1 
mouse calvaria. 

Results: Conditional whole body Xpr1KO mice are constantly decreasing 
their body weight upon Xpr1 deletion, and develop profound hypophos-
phatemia, compared to their control littermates. Histomorphometry ana-
lysis and uCT on femurs of Xpr1 KO mice show high trabecular bone 
density, despite low bone formation rate and low number of osteoclasts. 
Increased intact FGF23 secretion by tibia and femur was observed in 
control mice in response to increased phosphate concentration in the 
media. By contrast, the bone samples from Xpr1KO mice are resistant 
to phosphate induced FGF23 secretion. No changes were observed for 
the c-terminal FGF23 in response to increased phosphate concentration, 
for both the control and Xpr1 KO mice.  

Osteoblasts were successfully prepared from control and Xpr1 KO 
mouse calvarie and Xpr1 expression was inactivated by tamoxifen trea-
tment. 

Conclusions: XPR1 is essential for phosphate homeostasis and FGF23 
secretion upon phosphate exposure. Osteoblasts will now be used to 
further study phosphate dependent FGF23 secretion. 

*YSN paper 
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Post-transcriptional regulation of TWEAK and its consequences 
on the kidney allograft outcome* 
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Background: Calcineurin Inhibitor Toxicity (CNT) occurs due to long-term 
treatment with Cyclosporine A and Tacrolimus after kidney transplanta-
tion. Common characteristics for CNT are tubular atrophy, interstitial fib-
rosis and arteriohyalinosis (ah/aah). The pro-inflammatory cytokine 
TWEAK is involved in the pathogenesis of CNT and TWEAK deficiency 
protects from CNT. The 3’UTR of many cytokines ensured rapid decay. 
Cytokines, such as TNF, IFNɣ and IL6 are post-transcriptionally regulated 
by AU-rich elements (ARE) within the 3’UTR. 

Methods: We employed an in silico screen of the 3’UTR of TWEAK for 
potential AREs and validated their relevance in TWEAK regulation in vitro 
and in vivo. Specifically, we generated constitutive active Luciferase-
plasmid constructs under the control of genetic variants of TWEAK’s 
3’UTR. Furthermore, we generated a transgenic mouse deficient for 
AREs in TWEAK’s 3’UTR and analyzed cytokine, organ infiltration and 
growth retardation in heterozygote and homozygote animals compared 
to wildtype littermates. 

Results: We identified AREs within the 3’UTR of the human TWEAK, 
which are highly conserved among mammalian species. Indeed, luci-
ferase reporter assays revealed that TWEAK mRNA is rapidly degraded 
like TNF. Meanwhile, disruption of the AREs completely abrogated rapid 
RNA decay in vitro. To show the biological relevance of these AREs, we 
established a mouse line by CRISPR/Cas9, deficient in the AREs in the 
3’UTR of TWEAK. These transgenic mice revealed increased levels of 
TWEAK, IL6R and Granzyme B in plasma and increased mRNA expres-
sion of TWEAK, TNF and IL6 in peripheral blood at 8 weeks of age. 

Conclusions: In summary, we identify AREs as important sequences for 
the regulation of TWEAK in vitro and in vivo. Deletion of a non-coding 
sequence of TWEAK is sufficient to induce a spontaneous inflammatory 
phenotype in mice. Further experiments will focus on the molecular me-
chanism of TWEAK mRNA decay and the specific phenotypes in spon-
taneous and induced inflammation models in vivo. 

*YSN paper 
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Chronic hypoxia reduces the expression of the anti-aging 
proteins Klotho and Sirt6 in mice and humans 
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Background: Chronic fetal hypoxia impacts proper renal organogenesis 
and increases the risk for chronic kidney diseases (CKD) in adults. 
Furthermore, highland residents of various ethnicities exhibit a signifi-
cant correlation between high altitude and incidence of renal diseases. 
However, still not much is known about how long-term hypoxia is impli-
cated in the onset and progression of CKD. Here, we show that reduced 
expression levels of anti-aging proteins plays an important role in this 
process. 

Methods: Gravid mice were exposed to chronic hypoxic conditions (10 
% oxygen) for 7 days. The immediate consequences of fetal hypoxia on 
renal development were studied using a proteomics approach, ELISA, 
and PCRs. Its long-term consequences on physiology were assessed in 
adult offspring at 8 and 15 months. The study was complemented with 
an analysis of healthy human volunteers sojourning 4 consecutive 
weeks at the Jungfraujoch. 

Results: Of the 436 proteins significantly differentially regulated in chro-
nic fetal hypoxia 15 belonged to the GO term “Aging” including the anti-

aging proteins klotho and Sirt6. Both proteins were not only reduced in 
the fetal renal tissue, but also in circulation, and importantly still so in 
aged hypoxic offspring. Physiologically, renal function was reduced in 
hypoxic offspring with concomitant induction of fibrotic markers in the 
kidney. The chronic hypoxia-mediated reduction of anti-aging proteins 
was preserved between mice and humans, as serum klotho and SIRT6 
levels were also significantly downregulated in humans after a long-term 
stay at high altitude. 

Conclusions: Taken together, we uncovered that reduced levels of the 
anti-aging proteins klotho and Sirt6 contribute to renal functional decline 
in mice exposed to chronic hypoxia in utero. This phenotype is associa-
ted with a characteristic biomarker profile in tissue and serum samples, 
exploitable for detecting and targeting accelerated aging in chronic hy-
poxic human diseases. 
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Osteoblast-specific deletion of Memo1 in mice severely impairs 
the expression of FGF23 (NCCR-Kidney.CH project)* 
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Background: Memo deletion in mice caused a bone disease with dimi-
nished osteoblast and osteoclast biomarkers in serum (Moor et al., 
JBMR Plus 2018), resembling the alterations occuring in adynamic bone 
disease in humans with renal failure, as well as those found in klotho-
deficient mice (Kawaguchi et al., J Clin Invest 1999). In addition, FGFR 
signaling is impaired in Memo-deficient osteoblasts (Moor et al., JBMR 
Plus 2018). We previously detected lower Fgf23 expression in cultured 
Memo-deficient osteoblasts, as the expression of FGF23 by bone cells 
requires autocrine or paracrine FGFR/Klotho signaling (Kaludjerovic et al., 
FASEB J 2017). Here, we demonstrate that Memo1 in osteoblasts is 
required for Fgf23 expression in murine bone. 

Methods: Exon 2 of the Memo1 gene was deleted in the osteoblast-
osteocyte lineage in Memo fl/fl mice using a Cre recombinase under the 
Col1a1 promotor to obtain osteoblast-specific knockout (obKO) mice. 
Memo obKO and Crenegative littermate control mice were genotyped 
by tail genomic DNA. Organs were studied by micro-computed tomo-
graphy, by qPCR and Western blot. 

Results: Memo obKO were viable without changes in gross anatomy. 
Weight at weaning age was transiently impaired in male but not in fe-
male Memo obKO compared to littermate controls. Memo1 expression 
was blunted in the femur of Memo obKO, whereas it remained compa-
rable to controls in kidney and liver tissues. Micro-CT revealed no diffe-
rences between genotypes in trabecular or cortical bone of vertebrae, 
femur and tibia. Fgf23 gene expression by qPCR was undetectable in 
the femur of Memo obKO mice. Western blotting revealed a decrease 
of FGF23 protein in females and a tendency to lower expression in males 
of the Memo obKO genotype. 

Conclusions: These findings demonstrate a role of Memo in the osteo-
blast-osteocyte lineage in contributing to the normal expression of 
FGF23. These data expand previous findings of FGFR-Klotho dependent 
regulation of FGF23 expression by the bone. 

*YSN paper 
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Deleting the TGF-b receptor impairs proximal tubule metabolism 
and response to chronic injury* 
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Center, Nashville, US 

Background: the proximal tubule (pt) is the most metabolic and pivotal 
segment in the pathogenesis of chronic kidney disease (ckd). excessive 
tgf-b signaling and mitochondria dysfunction are two features of ckd pro-
gression; how tgf-b intrinsically affects pt mitochondria is unknown. re-
cent studies reported beneficial role of intact tgf-b signaling in chronically 
injured pt; we hypothesized that tgf-b signaling is important to maintain 
pt mitochondrial integrity and metabolism. 
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Methods: to test this hypothesis, mice lacking the tgf-b receptor 2 
(tgfbr2) in the pt (ggt-cre;tgfbr2fl/fl) and their floxed (tgfbr2fl/fl) litterma-
tes were injured using aristolochic acid model of ckd, and mitochondria 
integrity and renal injuries were analyzed. 

Results: as expected, deletion of tgfbr2 in the proximal tubule worsened 
cortical tubular injury and fibrosis. Electron and multiphoton microscopy 
analysis respectively showed disrupted mitochondria structure and ener-
gization in injured knockout mice as compared to floxed wild types. pt 
cells lacking Tgfbr2 have increased ROS production, decreased ATP and 
increased lactate production, suggesting mitochondrial dysfunction and 
metabolic rewiring in the absence of tgfbr2. transcriptomic analysis per-
formed on pt cells confirmed mitochondria as the most affected cellular 
component in the absence of tgfbr2. analysis of mitochondria homeo-
static factors revealed increased pgc1a (biogenesis) whereas pink1 (qua-
lity control) was decreased in pt cells lacking tgfbr2. further analysis of 
mitophagy using mito-qc mice revealed decreased mitophagy in knock-
out mice. Moreover, mitochondrial electron transport chain (etc subunits 
(complex I, II and IV) were impaired and polg, a mt-genome polymerase, 
was decreased in the absence of Tgfbr2. Mitoq, a mitochondria specific 
antioxidant, decreased ROS in pt cells lacking Tgfbr2 and improves etc 
protein level in injured ko mice. 

Conclusions: these data support a crucial role of intact tgf-b signaling to 
maintain pt mitochondrial integrity and adaptive response to chronic in-
jury by regulating etc subunits expression, mitochondrial biogenesis and 
mitophagy. 

*YSN paper 
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Single cell profiling in COVID-19 associated acute kidney injury 
reveals patterns of tubule injury and repair in human* 
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Background: Acute Kidney Injury (AKI) affects up to one in two critically 
ill patients. The cellular mechanisms of kidney tubule repair after acute 
kidney injury are poorly characterized in humans. 

Methods: We recruited 5 patients admitted to the Geneva University 
Hospital’s Intensive Care Unit for severe COVID19 and experiencing 
AKI. For each of them, a kidney biopsy was performed before the plan-
ned withdrawal of resuscitation measures. We further applied single-cell 
RNA sequencing to analyze the kidney in the first days after acute injury. 

Results: After data processing and quality control, we obtained 20,165 
single-cell transcriptomes. The most prominent finding in the snRNAseq 
analyses was in the proximal tubule (PT) compartment. We defined two 
cell populations corresponding to mature and undifferentiated PT cells, 
connected by two cell state transitions (Figure 1). Undifferentiated PT 
cells display an injured pattern characterized by metabolic impairment, 
reduction of the tubule transport function, and expression of injury mar-
kers confirmed in immunochemistry. We found that tubule repair 
follows two converging patterns involving the plasticity of mature tubule 
cells and the expansion and differentiation of progenitor-like cells. Tu-
bule repair by cell plasticity displayed substantial similarities among mice 
and men and determined the transient expansion of undifferentiated tu-
bule cells with altered functional and metabolic properties. Progenitor-
like cells marked by PROM1 proliferated in response to injury and follo-
wed a differentiation process characterized by the sequential activation 
of the WNT, NOTCH, and HIPPO signaling pathways. 

 

 
Conclusions: Here we generated the first map of PT injury and repair in 
humans. Taken together, our analyses reveal cell states transitions and 
fundamental cellular hierarchies underlying kidney injury and repair in pa-
tients. 
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Use of deep-learning to calculate glomerular number, size and 
density in regular histopathology biopsies show no differences 
between women and men* 
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Background: Many studies suggest that women are less likely to deve-
lop chronic kidney disease (CKD) and progress less rapidly to end-stage 
kidney disease than men, but whether histological differences explain 
this observation remains unclear. We propose a new artificial intelli-
gence-based method to assess glomerular density (GD) and size and ap-
plied it to postmortem samples of healthy individuals. We hypothesized 
that women may have a higher GD and area than men which may con-
tribute to their relative nephroprotection. 

Methods: Autopsies performed by the university Center of Legal Medi-
cine of Geneva between 2009-2015 were included if the subjects were 
aged ≥18 years and had no known kidney disease. A large biopsy was 
taken from each kidney, hematoxylin&Eosin stained and scanned. Her-
eafter, a new deep-learning based algorithm (HALO 3.1 software (Indica 
Labs)) analyzed the samples. The algorithm differentiated between 
cortex and medulla, and measured glomeruli count, density and size (see 
Figures 1 and 2). 

 
Figure 1: cortex medulla differenciation by halo 
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Figure 2: Glomeruli counting by halo 

 

Results: Out of 1166 forensic autopsies, 86 met all inclusion criteria (54 
men). Mean±SD age was 43.5 ±14.6 y, women were slightly older 
(49.0±12.0 vs 40.2 ±15.2 years, p <0.0062); 786±277 glomeruli were 
analyzed per participant. There was no significant difference in GD 
between men and women (2.18 ± 0.49 vs 2.29± 0.57 glomeruli/mm2, p 
= 0.71). Glomerular area and diameter also did not differ. GD correlated 
inversely with kidney weight (r = -0.36, p 0.0007), glomerular area (r = -
0.59 p = 0.0000) and age (in women, r = -0.48 p = 0.005). Glomerular 
area increased with age (r = 0.35 p = 0.0008). 

Conclusions: In this study, there were no sex-differences in glomerular 
density or area. Considering that female kidneys are smaller, this 
strongly suggests that the relative nephroprotection of women is not 
due to structural or histological differences. The use of artificial intelli-
gence can be of great help in analyzing renal biopsies, and provide supp-
lementary histological information. 

*YSN paper 
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Dietary consumption in the Swiss Kidney Stone Cohort – NCCR 
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Background: Kidney stones are a frequent condition, with a prevalence 
around 5-10% in Europe. Previous studies showed associations 
between kidney stones and diet. Thus, studying kidney stone formers’ 
diet is of key importance to establish efficient dietary measures for the 
prevention and management of kidney stones. 

Methods: The Swiss Kidney Stone Cohort (SKSC) is a multicentric 
cohort of stone formers. Participants were seen at baseline, 3 months, 
1 year and once a year during 3 years. A control group of non-stone for-
mers was recruited in the general adult population. Repeated consecut-
ive 24-h dietary recalls and 24-h urines were collected. We used two 
consecutive 24-h dietary recalls at baseline to describe the diet in the 
stone and non-stone former groups. For each participant, we used the 
average consumption of 19 food groups from the two recalls as 
response variables in two-part models that estimate separately the kid-
ney stone status influence on the probability of consumption (logistic 
regression) and on the amount reported by consumers (linear regres-
sion). The covariables in the models were kidney stone status, age, sex, 
BMI, linguistic region and education level. 

Results: The characteristics of the 458 participants with two 24-h dietary 
recalls at baseline are summarized in Table 1. The sex-specific mean 
consumed amounts for each food group were similar between the two 
groups, except for vegetables and alcoholic beverages (Table 2). In the 
two-part model (Table 3), the kidney stone status was significantly 
associated with the probability of consuming nuts and seeds, cakes and 
biscuits as well as alcoholic beverages. Among consumers, kidney stone 
formers reported smaller amounts of vegetables and alcoholic bevera-
ges than non-formers. 

Conclusions: Overall, the diets of kidney stone formers and non-formers 
are similar. We observed associations of kidney stone status with vege-
tables and alcoholic beverages consumption. This data helps guiding 
food recommendations in stone formers in Switzerland. 

*YSN paper 
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POSTER PRESENTATIONS – TRANSPLANTATION 

P 11 

Impact of different urinary tract infection phenotypes within the 
first year post-transplant on renal allograft outcomes 
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Sidler 2, Laura Walti 3, Dela Golshayan 4, Oriol Manuel 5, Karine Hadaya 
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Background: Urinary tract infection (UTI) is the most frequent infection 
after renal transplantation, and the highest incidence is observed within 
the first year post-transplant. The objective of this study was to evaluate 
the impact of different UTI phenotypes within the first year after renal 
transplantation on allograft function, as well as allograft and patient sur-
vival. 

Methods: We analyzed 2368 renal transplantations performed between 
Mai 2008 and December 2017, which were captured in the Swiss Trans-
plant Cohort Study. Patients were categorized into four groups based on 
their compiled UTI events observed within the first year after transplan-
tation: (a) no colonization or UTI, (b) colonizations only, (c) occasional UTI 
with 1-2 episodes, (d) recurrent UTI with ≥3 episodes. 

Results: In total, 2363 infection episodes were detected in 2368 recipi-
ents. 1404 recipients had no colonization or UTI (59%), 353 had colo-
nizations only (15%), 456 had occasional UTI (19%), and recurrent UTI 
were recorded 155 patients (7%). Patients with recurrent UTI had a 7-
10ml/min lower eGFR at one-year post-transplant compared to the other 
groups (44ml/min vs 54, 53 and 51ml/min; p <0.001). Recurrent UTI had 
no impact on patient survival, but was independently associated with a 
reduced death-censored allograft survival (HR 2.11, 95% CI 1.30-3.41, p 
= 0.002) in the whole cohort, as well as for both sexes. Additionally, 
occasional UTI had a negativ impact on death-censored allograft survival 
only in male subjects. The one-year incidence of urosepsis was equal in 
females and males (4.4% vs 4.7%; p = 0.71), and not associated with a 
lower death-censored allograft survival. 

Conclusions: Occasional and recurrent UTI in men as well as recurrent 
UTI in women within the first year after transplantation is an indepen-
dent and clinically relevant risk factor for impaired allograft function and 
reduced deathcensored allograft survival. Better treatment strategies to 
prevent especially recurrent UTI are urgently needed. 

P 12 

Aftercare by external nephrologists suggests excellent 
outcomes regarding gfr decline and proteinuria, whereas 
aftercare by the transplant center ensures prompt biopsy-
confirmed diagnoses of allograft dysfunction* 
Yves Kaufmann 1, Tahm Spitznagel 1, Laurenz Matter 1, Thomas Müller 
1, Thomas Schachtner 1 

1. University Hospital Zurich (USZ), Clinic of Nephrology, Zurich, Switzerland 

Background: Despite substantial medical progress, median kidney allo-
graft survival remains stable at 13 to 15 years. However, whether and to 
what extent the transplant center’s follow-up of kidney transplant recipi-
ents (KTRs) influences long-term outcomes, compared to external after-
care, is still unclear. 

Methods: We analyzed 586 KTRs from 2009 to 2019, showing kidney 
allograft survival of at least 24 months and not developing rejection 
within the first year post-transplant. All KTRs underwent aftercare in the 
transplant center for at least 12 months. After that, KTRs were either 

followed three-monthly in the transplant center (n = 224) or three-mon-
thly by external nephrologists, thus only yearly in our center (n = 362). 
We analyzed kidney allograft outcomes regarding allograft survival, kid-
ney function, GFR decline, proteinuria, de novo DSA, and rejection. 

Results: No differences in pre- and post-transplant characteristics were 
observed at 12 months post-transplant. Particularly, baseline GFR and 
proteinuria were comparable at 12 months post-transplant. Interestingly, 
GFR decline was -0.9ml/min/year among KTRs followed in the transplant 
center compared to -0.3ml/min/year among KTRs followed by external 
nephrologists (p = 0.043). In addition, proteinuria was lower among KTRs 
followed by external nephrologists over a 5-year period (p <0.05). While 
no differences were observed for the development of de novo DSA (p = 
0.704), KTRs followed in the transplant center were more likely to un-
dergo indication biopsies to evaluate any cause of kidney allograft dys-
function (p <0.001). 

Conclusions: Our findings suggest that the quality of medical follow-up 
is independent of the caregiver. The observed better progression of 
renal function with external follow-up suggests more individualized care 
due to greater familiarity between patient and physician. For patients 
with complications, care by the transplant center is crucial, as prompt 
biopsies may lead to immediate treatment adjustment and prevent more 
severe courses. 

*YSN paper 

P 13 

Gait speed as single fried frailty phenotype item predictive for 
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study* 
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University of Applied Sciences Koblenz, Koblenz, Germany, 10. Institute 
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gium, 11. Institute of Nursing Science, Department of Public Health, Uni-
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Background: Physical frailty has been found to be a strong indicator for 
negative outcomes after kidney transplantation (KTx). The 5 item Fried 
Frailty Phenotype (FFP) assesses physical frailty, yet the predictive 
power (PP) of its single items remains unclear. We aim to assess the PP 
of the FFP on length of hospital stay (LOS) and readmission following 
KTx. 

Methods: We performed a secondary data analysis including 230 adult 
kidney transplant patients (age 53.8 ±13.4 years; 37.1% female; 24.3% 
preemptive KTx) from the GERAS study (Exploring frailty and mild cog-
nitive impairment in adult kidney transplant recipients to enhance risk 
prediction for biochemical, psychosocial, and health cost outcomes), 
nested within the Swiss Transplant Cohort Study (STCS) using a pros-
pective study design. Frailty was assessed pre-KTx with the FFP. LOS 
(days) and hospital readmission (six months post-KTx) were captured u-
sing data from the STCS. The FFP (Table 1) consists of three subjective 
measures (unintentional weight loss, exhaustion, level of physical acti-
vity) and two objective measures (weakness and slowness). Kendall’s τc 
correlation was performed to analyze item to item correlations. PP for 
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the two outcome variables was assessed using univariate and multivari-
ate analyses. 

Results: 41.3% of participants reported exhaustion (highest preva-
lence), while 9.6% reported weakness (lowest prevalence). Although 
weakness and slowness were less prevalent, often these participants 
were frail (Figure 1).  

 
Both, univariate (τc = 0.224, p <0.001) and multivariate (ᵦ 0.299, p 
<0.001) analyses showed that slowness was predictive of longer LOS. 
Each second slower on the 5-meter distance, increased LOS by 9%. Al-
ternatively, patients walking faster than 0.83 m/s were four-times more 
likely to leave the hospital at day 13 or earlier. None of the FFP items 
predicted readmission. 

 

 
 

 
Conclusions: Pre-KTx walking speed predicted increased LOS after KTx. 
and might be easier to implement in routine clinical practice. Yet further 
validation of our findings would be valuable. 

*YSN paper 
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Estimating the expected serum creatinine range may identify 
kidney transplant recipients with allograft dysfunction* 
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Background: Many clinicians struggle to assess the expected kidney al-
lograft function. While falling creatinine levels usually rule out allograft 
dysfunction, stable creatinine levels may represent a state of allograft 
dysfunction requiering histopathologic evaluation. 

Methods: Al-Sehli et al. created a formula predicting the expected crea-
tinine range, considering recipient and donor criteria and the adaptability 
of a single kidney. This formula was applied to 250 living donor (LD) and 
390 deceased donor (DD) kidney transplant recipients (KTRs) from 2009 
to 2019. KTRs were classified as falling below, within, or above the ex-
pected range. 

Results: 222 LD KTRs (88.8%) and 292 DD KTRs (74.87%) fell below or 
within the expected range, while 28 LD (11.2%) and 98 DD (25.13%) 
KTRs exceeded it (p <0.001). KTRs exceeding the expected range had a 
lower recipient to donor body weight ratio (p <0.001) and more likely 
received a DCD kidney allograft (p = 0.0025). Post-transplant complica-
tions like DGF, vascular or urological complications, TCMR/ABMR, CMV, 
EBV, or BKV infection didn’t explain the classification of KTRs above the 
expected range (p >0.05). Lowest observed serum creatinine of DD 
KTRs falling below or within the expected range was 93 μmol/l (median, 
range 24-202μmol/l) and 104μmol/l (46-236μmol/l) for DD KTRs falling 
above the expected range (p <0.05). Interestingly, the number of DD 
KTRs with baseline proteinuria >200mg/mmol*10 was higher among 
KTRs exceeding the expected range (19.6% vs. 9.00%; p = 0.0095). 
GFR decline was lowest among DD KTRs falling below the expected 
range (0.6ml/min/year vs. 0.9ml/min/year). 

Conclusions: The greater number of DD KTRs exceeding the expected 
range may be explained by more ischemia-reperfusion injury and 
susceptibility to immune-related injury compared to LD KTRs. The ob-
served higher baseline proteinuria and faster GFR decline in a subgroup 
of DD KTRs exceeding the expected range suggests an underlying pa-
thology. If the expected range isn’t reached, an indication biopsy may 
clarify if this classification is meaningful. 

*YSN paper 
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hla-derived epitope mismatching may prove useful as a 
predictive biomarker among kidney transplant recipients with 
rejection: an analysis of indication and follow-up biopsies* 
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2, Thomas Müller 1, Thomas Schachtner 1 
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Background: Indication biopsies due to a deterioration of kidney allograft 
function often require follow-up biopsies to assess treatment response 
or lack of improvement. Immune-mediated injury, namely borderline re-
jection, T-cell mediated rejection (TCMR), or antibody-mediated rejection 
(ABMR), results from preformed or de novo alloreactivity due to donor 
and recipient HLA mismatches. The impact of HLA mismatches on allo-
reactivity is determined by the total HLA-epitope load that can be calcu-
lated using the Predicted Indirectly Recognizable HLA Epitopes 
(PIRCHE) algorithm. 

Methods: We analyzed 123 kidney transplant recipients (KTRs) from 
2009-2019 who underwent a first indication biopsy and a follow-up bi-
opsy performed within a median of 3 months. We divided the KTRs into 
three groups according to the first biopsy: (1) No rejection/borderline (n 
= 68); (2) TCMR (n = 21); (3) ABMR (n = 34). KTRs with ABMR were 
subdivided into three groups according to the microvascular inflamma-
tion score (MVI). The HLA-derived epitope-mismatches were calculated 
using the PIRCHE algorithm. 

Results: Group 1 (no rejection/borderline): KTRs with higher total 
PIRCHE scores were more likely to develop TCMR in the follow-up bi-
opsy (p = 0.024). Interestingly, these differences were significant for 



53RD ANNUAL MEETING OF THE SWISS SOCIETY OF NEPHROLOGY (SGN-SSN), DECEMBER 9‒10, 2021 22 S 
 

 

 
Swiss Medical Weekly 2021;151 (Suppl. 256) ● www.smw.ch Published under the CC license “Attribution – NonCommercial – ShareAlike 4.0”. 

both, HLA-class 1 (p = 0.015), and HLA-class 2 (p = 0.013). No diffe-
rences were observed for those KTRs developing ABMR in the follow-
up biopsy. Group 2 (TCMR): KTRs with ongoing TCMR in the follow-up 
biopsy were more likely to show higher total PIRCHE scores (median 
101.50 vs 74.00). Group 3 (ABMR): KTRs with higher total PIRCHE 
scores were more likely to show an increase of the MVI score in the 
follow-up biopsy. This difference was more pronounced for the HLA-
class II (median 70.00 vs. 31.76; p = 0.086). 

Conclusions: PIRCHE scores may prove useful as a biomarker to predict 
the histopathological changes of immune-related injury from a first indi-
cation biopsy to a follow-up biopsy. This immunological risk stratification 
may contribute to individualized treatment strategies. 

*YSN paper 
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Short- and long-term impact of neutropenia within the first year 
after kidney transplantation 
Leonore Ingold 1, Jörg Halter 2, Maria Martinez 3, Patrizia Amico 4, 
Caroline Wehmeier 4, Patricia Hirt-Minkowski 4, Jürg Steiger 4, Michael 
Dickenmann 4, Stefan Schaub 5 

1. Clinic for Transplantation Immunology and Nephrology, University Hospital Ba-
sel, Basel, Switzerland, 2. Clinic for Hematology, University Hospital Basel, Basel, 
Switzerland, 3. Diagnostic Hematology, Department of Laboratory Medicine, Uni-
versity Hospital Basel, Basel, Switzerland, 4. University Hospital Basel, Clinic for 
Transplantation Immunology and Nephrology, Basel, Switzerland, 5. Klinik für 
Transplantationsimmunologie und Nephrologie, Universitätsspital Basel, Basel, 
Switzerland 

Background: Neutropenia is a very common, but poorly explored prob-
lem after renal transplantation. The aim of this retrospective single-cen-
ter study was to investigate short- and long-term impact of neutropenia 
occurring within the first year after kidney transplantation, with a special 
emphasis on different neutropenia grades. 

Methods: We included 721 transplantations performed between 2008 
and 2019. Based on the nadir neutrophil count, patients were grouped 
as having neutropenia grade 2 (<1.5-1.0*109/L), grade 3 (<1.0-
0.5*109/L), and grade 4 (<0.5*109/L). Depending on the severity and 
dynamics of neutropenia, potentially offending drugs were reduced or 
discontinued. Steroids were added/increased as replacement for re-
duced/discontinued mycophenolate to prevent allograft rejection. 

Results: In this unselected cohort, 225/721 patients (31%) developed at 
least one neutropenic episode within the first year post-transplant: grade 
2 (n = 105), grade 3 (n = 65), and grade 4 (n = 55). Most neutropenia 
episodes were presumably drug-related (71%) and managed by reduc-
tion/discontinuation of potentially responsible drugs (mycophenolate 
51%, valganciclovir 25%, trimethoprim/sulfamethoxazole 19%). Gra-
nulocyte colony-stimulating factor was only used in 2/357 neutropenia 
episodes (0.6%). One-year incidence of (sub)clinical rejection, one-year 
mortality as well as long-term patient and graft survival were not diffe-
rent among patient without neutropenia and neutropenia grade 2/3/4. 
However, the incidence of infections was about 3-times higher during 
neutropenia grade 3 and 4, but not increased during grade 2. 

Conclusions: Neutropenia within the first year after kidney transplanta-
tion represents no increased risk for rejection and has no negative im-
pact on long-term patient and graft survival. Adding/increasing steroids 
as replacement for reduced/discontinued mycophenolate might supple-
ment management of neutropenia. 
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Analysis of DCD Porcine Kidney Graft Viability during Sub-
Normothermic Perfusion using Magnetic Resonance Imaging 
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Lausanne, Switzerland., 6. Department of Surgery, University of Maryland School 
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of Medicine, University of Fribourg, Switzerland. 

Background: Better preservation strategies for the storage of donation 
after circulatory death grafts could increase the number of kidneys 
available and improve patient survival. Warm (22 and 37°C) ex-vivo per-
fusion has emerged as a feasible strategy to recover organs, but the 
underlying mechanism remains elusive. Using magnetic resonance ima-
ging spectroscopy (MRIs), we evaluated kidney viability, and adenosine 
triphosphate (ATP) production during sub-normothermic ex-vivo kidney 
perfusion (SNOP) versus hypothermic machine perfusion (HMP) in a por-
cine kidney autotransplantation model. 

Methods: To mimic donation after circulatory death (DCD), kidneys from 
45 kg pigs underwent 60 minutes of warm ischemia, prior to procure-
ment. Kidneys were then perfused ex-vivo at 4°C with (HOMP), and wit-
hout oxygen (HMP) or at 22°C (SNOP) before autotransplantation. 
During the ex-vivo perfusion, and after transplantation we assessed 
energy metabolites using MRIs. In addition, we performed Gadolinum 
(Gd) perfusion sequences. Each sample underwent histopathological 
analyzing and scoring. mRNA expression was analyzed on renal biopsies 
at various time points. 

Results: Using MRI, we found that in pig kidney, total ATP content was 
4 times higher during ex-vivo perfusion at subnormothermic tempera-
ture compared to cold perfusion, with or without oxygen. At 22°C, ATP 
levels gradually increased up to 10hrs of perfusion, then progressively 
declined. Similarly, AMP content was increased in SNOP perfused or-
gans, then slowly consumed. over time. In addition, SNOP improved 
cortical and medullary perfusion (Gd elimination). Finally, SNOP graft had 
lower grade of histological damages 1hr after transplantation compared 
to cold perfused organs (injury score SNOP 8.8-12.2, HMP 13.5-18.8, 
HMOP 17.5-18.5). 

Conclusions: In kidneys, SNOP improved graft viability when compared 
with hypothermic perfusions. These results suggest that SNOP might 
dampen the negative effect of warm ischemia and promote kidney me-
tabolism such as ATP production. Future clinical studies will define the 
benefits of SNOP in improving kidney graft function, and patient’s survi-
val. 

*YSN paper 
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land, 5. University Hospital Basel, Clinic for Transplantation Immunology and 
Nephrology, Basel, Switzerland, 6. Transplantation Centre and Transplantation Im-
munopathology Laboratory, University Hospital Lausanne, Lausanne, Switzerland, 
7. Department of Nephrology, University Hospital Geneva, Geneva, Switzerland, 
8. Institute of Nursing Science, Department of Public Health, University of Basel, 
Basel, Switzerland and Academic Centre for Nursing and Midwifery, Department 
of Public Health and Primary Care, KU Leuven, Leuven, Belgium 

Background: The numbers of older patients considered eligible for and 
undergoing kidney transplantation are increasing. However, the effect of 
age at time of transplantation on health outcomes in kidney transplanta-
tion remains inconclusive. The objective of this study was to analyze the 
relationship between age at time of kidney transplantation with morta-
lity, graft loss and self-rated health status in adult kidney transplant reci-
pients. 

Methods: This study used data from the Swiss Transplant Cohort Study 
and included prospective data of kidney transplant recipients who recei-
ved a single-organ kidney transplant between 2008 and 2017. Time to 
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event analysis was performed using Cox’ regression analysis, and -in the 
case of graft loss- competing risk analysis. To analyse the relationship 
between age and self-rated health status, a random-intercept regression 
model predicting recipient’s repeatedly measured health status over 
time, was applied. 

Results: 2366 kidney transplant recipients were included with an 
average age of 52.9 years at the time of transplantation. 8.4% of study 
participants experienced graft loss and 12.6% died (Table 1). Age at the 

time of transplantation linearly predicted mortality. It was also predictive 
for graft loss, though nonlinearly, showing that recipients aged between 
35 and 55 years presented with the lowest risk of experiencing graft loss 
(Figure 1). No relationship of age with health status could be detected 
(Figure 2). 
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Figure 1: Nonlinear relationship between the probability of graft loss and 
age at transplantation 

 

 
 

Figure 2: Self-rated health status over time 

 

Conclusions: Higher mortality in older recipients complies with data 
from the general population. The non-linear relationship between age 
and graft loss and the higher scored self-rated health status at all follow-
up time-points compared to the pre-transplant status -regardless of age- 
highlight that age alone might not be an accurate measure for risk pre-
diction and clinical decision making in kidney transplantation. Exploring 
other independent predictors, such as frailty as an indicator for biological 
age should be considered. 

*YSN paper 
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Terminal transplant failure due to Covid-19 associated nephrotic 
glomerulonephritis 
Andreas Bock 1, Britta Hartmann 2, Helmut Hopfer 3, Ingeborg Fischer 
4 

1. Nephrology Division, Kantonsspital Aarau, Switzerland 2. Medical Genetics, 
Kantonsspital Aarau, Switzerland 3. Pathology Instititute, Universitätsspital Basel, 
Switzerland 4. Pathology Institute, Kantonsspital Aarau, Switzerland 

Background: Covid 19 infection associated glomerulopathy has most of-
ten been described as collapsing FSGS and occurs almost exclusively in 
black patients carrying APOL1 risk genotypes. 

Methods: We report an acute, COVID19-associated nephrotic glome-
rulonephritis in a caucasian transplant recipient which led to terminal 
graft failure. 

Results: This 67 y old white female had received a living donor kidney 
31 years ago for medullary cystic disease. Her clinical course on cyclos-
porin/MMF had been stable with an eGFR around 20 ml/min/1.73 m² in 
the last years. On her 31st annual checkup, she presented with an un-
usually high blood pressure (171/108), but afebrile (36.9°C), with an 
eGFR or 21 ml/min/1.73 m², a protein/creatinine ratio (PCR) of 503 
mg/mmol and normal serum albumin. Physical examination was unre-
markable except for some pain from thoracic herpes zoster 2 months 
previously. Her husband had tested positive for Covid19 on the same 
morning. She developed fever (38.9 °C) and cough on the same evening 
and tested positive for Covid19 the next day. MMF was paused and low 
dose steroids were instituted. In the following weeks, full nephrotic syn-
drome developed (edema, PCR of 1350 mg/mmol, serum albumin ↓ to 
28 g/l). eGFR decreased to 8-10 ml/min/1.73 m². 

Renal biopsy on day 42 showed several instances of focal segmental 
sclerosis with collapsing morphology (Figure 1, consistent with “colla-
psing glomerulopathy”). In addition there were signs of capsular prolife-
ration and electron dense deposits in the GBM, consistent with glome-
rulonephritis. Sequencing of Exon 6 of the APOL1 gene was negative 
for G1 and G2 risk alleles in the patient and her kidney donor. 

Nephrotic syndrome never remitted, and renal function did not recover. 
Peritoneal dialysis was initiated 9 months after the Covid 19 infection. 

 

 
 

Conclusions: This case documents an unusal Covid19-associated glo-
merulonephritis with “collapsing features” which led to the loss of a 31 
years functioning living donor kidney. 
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P 20 

A small deletion with a large impact 
Julia Meier 1, Carsten A. Wagner 2, Harald SEEGER 3 

1. Division of Nephrology, University Hospital Zurich, Zurich, Switzerland 2. Insti-
tute of Physiology, University of Zurich, Zurich, Switzerland, 3. Division of Neph-
rology, University Hospital, Zurich, Switzerland 

Background: A 49-year-old female was referred to us because of hyper-
phosphatemia. The patient reported progressive hardening of the skin of 
the lower extremities. She also mentioned repeated dental root frac-
tures. Family history was unremarkable. 

Methods: Physical examination revealed indurations of the skin of the 
lower extremities up to the middle of the calves. Xray showed diffuse 
cutaneous calcifications in the lower legs. Laboratory workup displayed 
an elevated serum phosphate ranging from of 1.77-2.15 mmol/l (normal 
value 0.87-1.45 mmol/l). Renal function was mildly impaired (eGFR 60 
ml/min/1.73 m2) without pathological albuminuria. PTH, 25-OH and 1,25-
OH vitamin D were normal. FGF-23 (1.24 pg/ml) ranged just above the 
lower limit of detection. 

Results: Genetic analysis revealed a homozygous 5800 bp deletion 
2q24.3 encompassing exons 3, 4 and partially 5 of the GALNT3 gene. 
Deletions in this region or mutations in the GALNT3 gene are known to 
cause hyperphosphatemic familial tumoral calcinosis (HTC). Deletions of 
this small size affecting the GALNT3 gene have not been reported in the 
literature. 

Conclusions: HTC is a rare cause of hyperphosphatemia, which should 
be sought when the more frequent causes have been ruled out. 
Therapeutic options are dietary phosphate restriction, phosphate binders 
and acetazolamide which increases urinary phosphate excretion. Lo-
wering phosphate can lead to resolution of deposits. 

P 21 

Pooled efficacy and cardiovascular safety results of roxadustat 
compared with placebo/darbepoetin alfa for treatment of 
anaemia in patients with non–dialysis-dependent (NDD) chronic 
kidney disease (CKD) 
Jonathan Barratt 1, Nada Dimković 2, Evgeny Shutov 3, Władysław 
Sułowicz 4, Ciro Esposito 5, Michael Reusch 6, James Young 7, 
Christophe Mariat 8 

1. Department of Respiratory Sciences, University of Leicester, Leicester, UK 2. 
Clinical Department of Renal Diseases, KBC Zvezdara, Belgrade, Serbia 3. State 
Budgetary Healthcare Institution of Moscow, City Clinical Hospital, Moscow, Rus-
sia 4. Department of Nephrology, Collegium Medicum of Jagiellonian University, 
Krakow, Poland 5. Unit of Nephrology and Dialysis, ICS Maugeri, University of Pa-
via, Pavia, Italy 6. Astellas Pharma Europe B.V., Leiden, The Netherlands 7. Astel-
las Pharma, Inc., Northbrook, IL, US 8. Service de Néphrologie, Dialyse et Trans-
plantation Rénale, Laboratoire d’Explorations Fonctionnelles Rénales, Université 
Jean Monnet, Saint-Etienne, France 

Background: Further evaluation of efficacy and cardiovascular safety for 
roxadustat in non–dialysis-dependent (NDD) chronic kidney disease 
(CKD) is needed. 

Methods: Results from three phase 3, double-blind studies in stage 3-5 
NDD-CKD (roxadustat vs placebo; ALPS, ANDES, OLYMPUS) were 
pooled and compared with results of an open-label study (roxadustat vs 
darbepoetin alfa [DA]; DOLOMITES). The primary efficacy endpoint was 
haemoglobin response. The secondary efficacy endpoint was haemo-
globin change from baseline (CFB) to Weeks 28-36 using least squares 
mean difference (LSMD) without rescue therapy. Major adverse car-
diovascular event (MACE; comprising death, myocardial infarction, and 
stroke) and MACE+ (MACE plus hospitalisation with heart failure or un-
stable angina) were adjudicated and compared between roxadustat vs 
placebo or DA using a Cox proportional hazards model. 

Results: Overall, 4886 patients were included (placebo-controlled: 2386 
roxadustat, 1884 placebo; DA-controlled: 323 roxadustat, 293 DA). Ro-
xadustat was superior to placebo for haemoglobin response without res-
cue therapy (80.2% vs 8.7%; difference of proportion [DOP], 71.50%; 
95% confidence interval [CI], 69.40-73.51) and noninferior to DA (89.5% 
vs 78.0%; DOP, 11.51%; 95% CI, 5.66-17.36). Mean haemoglobin CFB 

(Weeks 28-36) achieved superiority in pooled analysis vs placebo (LS 
mean, 1.91 vs 0.14; LSMD, 1.77; 95% CI, 1.69-1.84) and noninferiority 
vs DA (LS mean, 1.85 vs 1.84; LSMD, 0.02; 95% CI, -0.13 to 0.16). Risk 
for MACE or MACE+ was similar for roxadustat vs placebo (MACE, 480 
[20.1%] vs 350 [18.6%]; hazard ratio (HR), 1.10; 95% CI, 0.96-1.27; 
MACE+, 578 [24.2%] vs 432 [22.9%]; HR, 1.07; 95% CI, 0.94-1.21) and 
vs DA (MACE, 38 [11.8%] vs 41 [14.0%]; HR, 0.81; 95% CI, 0.52-1.25; 
MACE+, 54 [16.7%] vs 43 [18.1%]; HR, 0.90; 95% CI, 0.61-1.32). 

Conclusions: Roxadustat corrected haemoglobin more effectively than 
placebo and comparably to DA in patients with stage 3-5 NDD-CKD. Car-
diovascular safety was comparable between roxadustat and DA and pla-
cebo. 

P 22 

Validation of [TIMP-2]·[IGFBP7] to Predict Acute Kidney Injury in 
Emergency Department Patients – a diagnostic accuracy study* 
Matthias Diebold 1, Ivo Strebel 2, Desiree Wussler 2, Androniki 
Papachristou 2, Christian Mueller 2, Tobias Breidthardt 3 

1. Clinic for Transplantation Immunology and Nephrology, University Hospital Ba-
sel, Basel, Switzerland, 2. Cardiovascular 

Research Institute Basel, Department of Cardiology, University Hospital 
Basel, Switzerland 3. Division of Internal Medicine, University Hospital 
Basel, Switzerland 

Background: Acute kidney injury (AKI) is common and associated with 
increased morbidity and mortality. Unfortunately, its diagnosis is slow 
and often retrospective, delaying the initiation of nephroprotective mea-
sures. The US Food and Drug Administration recently approved the uri-
nary biomarker [TIMP2]x[IGFBP7] (NephroCheck®) for the early detec-
tion of advanced AKI (advAKI) in intensive care unit patients. The ability 
of [TIMP2]x[IGFBP7] to detect AKI in the emergency department (ED) 
setting is unknown. 

Methods: The Basics in Acute Shortness of Breath Evaluation Study 
prospectively enrolled patients presenting the ED with acute dyspnea. 
AKI was defined according to the criteria of the KDIGO clinical practice 
guideline. Urinary [TIMP2]x[IGFBP7] concentrations were measured u-
sing a clinical immunoassay (NephroCheck®). The diagnostic perfor-
mance of [TIMP-2]x[IGFBP7] at prespecified and validated cutoff levels 
to predict stage 2/3 AKI (i.e. advAKI) within 24 hours of a sample collec-
tion in ED patients was the primary endpoint. 

 
Results: Of 915 patients, 64(7%) patients developed advAKI. Patients 
with a diagnosis of advAKI had significantly higher [TIMP2]x[IGFBP7] 
concentrations of 0.31(ng/mL)2/1000 [0.08-0.89] compared with those 
without advAKI (0.16(ng/mL)2/1000 [0.06-0.49], p = 0.02). The AUC-ROC 
for [TIMP2]x[IGFBP7] to detect advAKI was 0.58 (95%CI 0.51-0.65). The 
sensitivity and specificity at the validated cutoff-levels 0.3 and 
2.0(ng/mL)2/1000 were 50% (95%CI 37-63) and 65% (95%CI 61-68) as 
well as 11% (95%CI 3-19) and 94% (95%CI 92-96), respectively. We 
found lower [TIMP2]x[IGFBP7] concentrations in various comorbidities. 
In multivariable linear regression model, advAKI was the strongest pre-
dictor of [TIMP2]x[IGFBP7] levels (regression coefficient β = 0.61, p 
<0.01). However, a significant interaction (p = 0.03) was observed 
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between chronic kidney disease (CKD) and advAKI for the prediction of 
[TIMP2]x[IGFBP7]. 

 

 

 

Conclusions: The diagnostic accuracy of [TIMP2]x[IGFBP7] to predict 
advAKI in ED patients is moderate. Lower [TIMP2]x[IGFBP7] concentra-
tions caused by various comorbidities appear to lower the diagnostic ac-
curacy for AKI. Of note, [TIMP2]x[IGFBP7] concentrations in ED-AKI pa-
tients, and AKI frequency appeared to be lower than described in ICU 
patients. 

*YSN paper 
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Health-related quality of life in Fabry disease: a cross-sectional 
international multicenter study* 
Albina Nowak 1, Max Hilz 2, Felix Beuschlein 1, Erich Seifritz 3, Malte 
Lenders 4, Eva Brand 4, Julia Hennermann 5, Yaroslav Winter 5 

1. University Hospital of Zurich, Zurich, Switzerland 2. Icahn School of Medicine 
at Mount Sinai, New York, US 3. Psychiatry University Hospital Zurich, Switzer-
land 4. University Hospital Muenster, Germany 5. University Hospital Mainz, Ger-
many 

Background: Fabry disease (FD) is a rare X-linked lysosomal storage dis-
order caused by α-galactosidase A (α-Gal A) deficiency. The progressive 
accumulation of globotriaosylceramide results in life-threatening compli-
cations, including renal, cardiac, and cerebrovascular diseases. In order 
to improve health care of FD-patients, knowledge of its predictors is im-
portant. The aim of our study was to evaluate health-related quality of 
life (HrQol) in FD and to identify its independent determinants by explo-
ring a wide range of demographic, social and clinical parameters. 

Methods: In this cross-sectional multicenter study, 124 adult patients 
with FD were recruited at three specialized European centers in Ger-
many and Switzerland. Demographics, social status and clinical parame-
ters as well as data on HrQol (EQ5D, EQVAS) and depression were col-
lected by means of self-reporting questionnaires. HrQol and its predic-
tors were evaluated by univariate and multivariate regression analyses. 

 
Results: Study population consisted of 72 female and 52 male FD pati-
ents (median age 48yrs) of whom 87.9% (N = 109) were on enzyme 
replacement therapy (ERT) (68.8% [N = 75] were on agalsidase α and 
31.2% [N = 34] on agalsidase β). Univariate analysis revealed various 
factors reducing HrQol, such as age >40 years, classic phenotype, organ 
involvement (kidney and heart disease, stroke/transient ischemic attack, 
gastrointestinal disturbances), depression, and burning limb pain. How-
ever, only the following factors were identified as independent predic-
tors of decreased HrQol: classic phenotype, kidney and heart disease, 
stroke/TIA, depression, and burning limb pain (Table). ERT was an inde-
pendent determinant of increased HrQol. 
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Conclusions: Modifiable factors, such as burning limb pain and depres-
sion identified as independent predictors of HrQoldeterioration should 
be addressed in programs aiming to improve HrQol in FD. A multidiscip-
linary approach is essential in FD-patients since diverse organ involve-
ment prominently compromises HrQol in affected patients. Our findings 
that the classic phenotype is a strong predictor of HrQol worsening. 

*YSN paper 
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Renal biopsy findings in patients with isomorphic microscopic 
hematuria and low-grade proteinuria – Should we extend the 
indications for renal biopsy?* 
Shuyang Traub 1, Helmut Hopfer 2, Michael Dickenmann 1 

1. University Hospital Basel, Clinic for Transplantation Immunology and Nephrol-
ogy, Basel, Switzerland, 2. Pathology Instititute, Universitätsspital Basel, Basel, 
Switzerland 

Background: The diagnostic value for renal biopsy in patients with iso-
morphic hematuria (IMH) and low-grade proteinuria (LGP) is often ques-
tioned. We investigated the outcomes of renal biopsies with IMH and 
LGP. 

Methods: We included 213 renal biopsies analyzed between 2010 and 
2021 at the Institute of Pathology at the University Hospital Basel, which 
fulfilled the following criteria: (1) absence of kidney failure, (2) absence 
of reported dysmorphic microscopic hematuria, and (3) proteinuria ≤ 1 g 
per day. 

Results: In renal biopsies of patients with IMH and LGP, 21% were di-
agnosed with proliferative and necrotizing glomerulonephritis (Figure 1), 
with ANCA-associated vasculitis representing half of the clinical diagno-
ses (Figure 2). 

 

 
20% of the biopsies corresponded to Alport syndrome or thin basement 
membrane nephropathy (TBMN), another 20% to mesangioproliferative 
glomerulonephritis including IgA nephropathy, and 13% had normal or 
unspecific histology. Hypertensive nephropathy was only found in 4% 
of the biopsies. 114 of the patients had a proteinuria ≤ 0.5 g per day. In 
this population, Alport syndrome and TBMN were the most common 

histological diagnosis (29%). Proliferative and necrotizing glomerulone-
phritis was found in 23%, 50% thereof corresponding to ANCA-
associated vasculitis (Figure 3). 

 
Conclusions: Surprisingly, proliferative and necrotizing glomerulonephri-
tis with potential therapeutic consequences was a common finding in 
renal biopsy of patients with IMH and LGP. Clinical pretesting might 
have led to a selection bias in our population. Nevertheless, a more ge-
nerous indication for kidney biopsy should be considered. 

*YSN paper 
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Accuracy of flash glucose measurement in hemodialysis 
patients with and without diabetes mellitus* 
Michele Weber 1, Peter Wiesli 1, Andreas Kistler 1 

1. Department of Medicine, Cantonal Hospital Frauenfeld, Frauenfeld, Switzer-
land 

Background: Management of diabetes mellitus is difficult in hemodialy-
sis (HD) patients due to altered insulin metabolism, interference of dia-
lysis schedules with food intake, dietary restrictions and unreliability of 
HbA1c. Flash glucose monitoring (FGM) may provide an attractive option 
for glucose monitoring in these patients and offers a means to monitor 
glucose levels in non-diabetic HD patients with suspected hypogly-
cemia. Therefore, we aimed to validate FGM in diabetic and non-diabetic 
HD patients. 

Methods: We measured interstitial blood glucose (BG) using Freestyle 
Libre® FGM devices in 15 HD patients (8 diabetic, 7 non-diabetic) during 
14 days. Simultaneously, Patients performed self-monitoring of BG 
(SMBG) four times daily, using capillary glucose monitoring devices. Ti-
mely paired measurements were compared using mean difference to 
quantitate systematic error, and mean absolute difference (MAD) and 
mean absolute relative difference (MARD) to quantitate random error. 

Results: In a total of 720 paired measurements, mean FGM values were 
significantly lower than SMBG (6.12 ± 2.52 vs. 7.15 ± 2.39 mmol/l, p = 
1.3 E-86). The systematic error was significantly larger in non-diabetic 
vs. diabetic patients (-1.17 vs. -0.82 mmol/l), patients with vs. without 
fluid removal during HD (-1.07 vs. -0.82 mmol/l), with high (≥7mmol/l) vs. 
normal (<7mmol/l) BG (-1.16 vs. -0.84 mmol/l) and during dialysis vs. 
non-dialysis days (-1.09 vs. -0.90 mmol/l). Overall, MARD was 17.4% 
and MAD 1.20 mmol/l. Adding a correction term of +1.0 mmol/l for the 
systematic error to all FGM measurements improved MARD and MAD 
to 11.9% and 0.82 mmol/l, respectively. 

Conclusions: FGM systematically underestimates BG levels in HD pati-
ents. The systematic error depended on diabetes status, BG level, dia-
lysis schedule and fluid removal during dialysis, but these influences 
were relatively small compared to the overall systematic error of the 
entire cohort. After a correction of +1 mmol/l, FGM measurements quite 
accurately reflect BG levels. 

*YSN paper 
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Variability and Reproducibility of urinary electrolytes and free 
water excretion on repeated 24h urinary collections in Young 
Healthy Human* 
David Jaques 1, Bélen PONTE 2, Eric FERAILLE 3, Valerie Olivier 3, 
Michel Burnier 4, Antoinette Péchère-Bertschi 1 

1. Service of Nephrology and Hypertension, University Hospitals of Geneva, Ge-
neva, Switzerland 2. Service, 3. Department PHYME Service of Nephrology Uni-
versity Medical center 1 rue Michel Servet CH-1211 Geneva 4 Switzerland, 4. 
University of Lausanne, Lausanne, Switzerland 

Background: There is salt controversy in health hazard and reliability of 
intake estimation. Recent data showed long-term instability in salt ba-
lance in astronauts simulating flight to Mars. However, there is a need 
to assess properly sodium intake in a free environment. The aim of this 
study was to establish variability and reproducibility of urine sodium, 
chloride, volume, urea, osmolarity and potassium excretion. 

Methods: Sixteen volunteers were randomly allocated to normal (6gr 
NaCl/24h), high (15gr NaCl/24h) and low (3gr NaCl/24h) sodium diet for 
7 days with 24-hour urine collection. 

Results: Our results showed that subjects were on sodium balance from 
day 4 to 7 with no more diet effect on all parameters. Once in balance, 
it seems that sodium diet significantly impacts urine sodium, chloride, 
urea, osmolarity, potassium excretion (p <0.001) and volume (p = 0.010). 
The same protocol was repeated one year after on 12 subjects. 

At 1 year interval, urine sodium and parameters excretion were reprodu-
cible at day 6 independently of the sodium intake. 

 
 

 
Conclusions: Our data suggest that 24hour urine collection is reliable 
and reproducible if diet is unchanged for at least 3 days. 

*YSN paper 
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A phase 2 study to evaluate the efficacy and safety of 
pegcetacoplan in the treatment of patients with posttransplant 
recurrence of C3G or IC-MPGN 
Fadi Fakhouri 1, Patrick Walker 2, Bradley Dixon 3, Irfana Soomro 4, 
Matthew Pickering 5, Terence Cook5, Zhiqun Zhang 6, Hetal Kocinsky 7 
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of Medicine at NYU Grossman School of Medicine, US 5. Imperial College, De-
partment of Immunology and Inflammation, UK 6. Former Employee of Apellis 
Pharmaceuticals, UK 7. Apellis Pharmaceuticals, US 

Background: Complement 3 glomerulopathy (C3G) and immune com-
plex membranoproliferative glomerulonephritis (ICMPGN) are rare but 
devastating kidney diseases characterized by excessive production and 
glomerular deposition of C3 breakdown products. C3G/IC-MPGN have 
no approved therapies, and 50% of patients develop recurrence of dise-
ase and graft loss after transplant. Pegcetacoplan, an investigational C3 
and C3b inhibitor, has the potential to address the underlying pathophy-
siology of C3G and IC-MPGN. This is a phase 2, open-label, randomized, 
controlled study of the efficacy and safety of pegcetacoplan in renal 
transplant recipients with recurrence of C3G or IC-MPGN (ClinicalTri-
als.gov identifier: NCT04572854). 

Methods: Twelve patients aged ≥18 years with posttransplant recur-
rence of C3G or IC-MPGN, proteinuria ≥1 g/d, and estimated glomerular 
filtration rate (eGFR) ≥30 mL/min/1.73 m2 will be recruited. The diagnosis 
of C3G or ICMPGN will be confirmed by a renal allograft biopsy. Exclu-
sion criteria include secondary C3G or IC-MPGN (eg, due to malignancy, 
infection, or graft rejection). Patients will be randomized 3:1 to receive 
either subcutaneous injection of pegcetacoplan (1080 mg/20 mL, twice 
weekly) or no drug intervention for 12 weeks (in addition to standard 
care for both groups). Thereafter, all patients will receive pegcetacoplan 
until week 52. All patients will undergo renal allograft biopsy during 
screening and at weeks 12 and 52. The primary endpoint is the propor-
tion of patients with reduction in C3c staining on renal biopsy after 12 
weeks of treatment. Secondary endpoints include reduction in C3c stai-
ning after 52 weeks of treatment, reduction in proteinuria, and stabiliza-
tion or improvement in eGFR. Safety outcomes, including treatment-re-
lated adverse events and discontinuations, will be monitored throughout 
the study. 

Results: This study will assess the potential for pegcetacoplan to 
address the underlying disease pathophysiology of C3G/IC-MPGN in pa-
tients with posttransplant disease recurrence. 

Conclusions: This is a study design abstract. 

P 28 

Endocrine Disorders in Patients with Fabry disease: Insights 
from a reference centre prospective study* 
Christina Bothou 1, Felix Beuschlein 1, Albina Nowak 1 

1. University Hospital Zurich (USZ), Zurich, Switzerland 

Background: Fabry Disease (FD) is a rare X-linked storage disease cha-
racterized by a- galactosidase A deficiency and diffuse organ accumula-
tion of glycosphingolipids. Enzyme replacement and chaperone thera-
pies are only partially effective. It remains unclear if FD-related endocrine 
disorders contribute to the observed morbidity. The aim of the study was 
to investigate the function of the endocrine system in patients with FD. 

Methods: We conducted an observational prospective study from 2017 
to 2020 including 77 patients with genetically confirmed FD (27 men, 
20/27 Classic, 7/26 Late Onset phenotype, 50 women, 41/50 and 9/50 
respectively), who are systematically followed by our reference center. 

Results: During winter and summer season, many patients had a VitD 
shortage despite supplementation (Table 1), (Figure 1). Three new cases 
(3.9%) of subclinical, two (2.6%) of manifest and six (7.8%) of known 
hypothyroidism were identified. Of note, men had significantly higher 
renin levels than women [61.4 (26.1- 219.6) vs.25.4 (10.9-48.0) mU/L, p 
= 0.003]. There were no major abnormalities in adrenal, growth and sex- 
hormone axes. Patients of Classic phenotype had significantly higher 
High-Density Lipoprotein Cholesterol (HDL-C) levels (p = 0.002) and in 
men those levels were positively correlated with globotriaosylsphingo-
sin (Lyso-Gb3) values (Table 2). 10/77 (13%) of the patients were under-
weight. 

Conclusions: VitD supplementation should be considered for all patients 
with FD. Thyroid screening should be routinely performed. Malnutrition 
should be prevented or treated, particularly in Classic phenotype pati-
ents. Overall, our data suggest that FD specialists should actively seek 
and diagnose endocrine disorders in their patients. 

*YSN paper 
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Difference between office blood pressure and day ambulatory 
blood pressure at a given level: can it be predicted?* 
Matthieu Halfon 1, Patrick Taffé 2, Grégoire Wuerzner 1 

1. Service of Nephrology and Hypertension, University Hospital of Lausanne and 
University of Lausanne, Lausanne, Switzerland 2. Institute of social and preven-
tive Medicine, University of Lausanne, Lausanne, Switzerland 

Background: Blood pressure (BP) measurement is one most common 
medical act performed during outpatient clinics.For a given patient, BP 
can vary dramatically depending if it is taken at the office (OBP),or during 
a 24 hour ambulatory blood pressure monitoring (ABPM).The vast majo-
rity of studies that have compared OBP and ABPM used the Bland and 
Altman (BAM) method. However, BAM is possibly introducing a statisti-
cal bias as it supposes that the bias is constant across BPlevels, which 
is not the case.The goal of our study was to assess the difference 
between OBP and ABPM at every level of systolic BP (SBP)by compa-
ring BP measurements using the Bias plot method. 

Methods: This was a retrospective study including participants, who un-
derwent an ABPM between 1/01/2019 and 31/12/2020. All measure-
ments were done using the validated DIASYS3 ABPM device. Daytime 
BP taken between 7 AM to 10 PM were used for analysis.The two first 
measures taken in the presence of the nurse defined OBP. The subse-
quent ambulatory values defined ABPM values. 

Results: 647 ABPM were analyzed (Table 1). The difference between 
systolic OBP and systolic ABPM ranged from +10 to -10 mmHg for BP 
value between 100 to 200 mmHg(differential bias: 33.01;proportional 
bias: 0.78 mmHg) (Figure 1). 
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The difference between systolic OBP and systolic ABPM for normoten-
sive patients ranged from +12 mm Hg to +4 mm Hg for values between 
105 to 135 mm Hg (differential bias:38.8; proportional bias:0.74) .(Figure 
2a). In hypertensive patients, the difference ranged from+6 to-9mmHg 
for value between 135 to200 mmHg (differential bias: 31.3; proportional 
bias:0.8).(Figure 2b) 

 
Conclusions: Our study shows that difference OBP and ABPM is not 
uniform across BP values and depends on mean of ABPM BP.As ABPM 
value are increases, the difference gets smaller and can be calculated 
using the bias plot. This could serve in anticipating ABPM results from 
OBP values. 

*YSN paper 
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Variability of 24-hour urinary sodium and volume excretion in 
young healthy male subjects based on consecutive urine 
collections: impact on categorization of salt intake* 
David Jaques 1, Bélen PONTE 1, Valerie Olivier 2, Sophie DE 
SEIGNEUX 1, Eric FERAILLE 2, Michel Burnier3, Antoinette Péchère-
Bertschi 1 

1. Service of Nephrology and Hypertension, University Hospitals of Geneva, Swit-
zerland 2. Department PHYME Service of Nephrology University Medical center 1 
rue Michel Servet CH-1211 Geneva 4 Switzerland, 3. University of Lausanne, 
Lausanne, Switzerland 

Background: To assess individuals’ sodium intake, single 24h urine col-
lections as well as formulas based on urinary sodium concentration are 
criticized for their possible bias leading to misclassifications of sodium 
intake. Today, three non-consecutive 24h urine collections are recom-
mended to estimate sodium intake at the individual level. 

Methods: We assessed the variability of urinary sodium and volume 
excretion measured during 3 consecutive 24h urine collections on three 
levels of sodium intake. Using a cross-over design, 16 volunteers were 
randomly allocated to a normal (6 g NaCl/24h), high (15 g NaCl/24h) and 
low (3 g NaCl/24h) sodium diet. High and normal sodium diets were ob-
tained adding sodium tablets to the low sodium diet. 

Results: The mean (± SD) urinary Na+ excretion of the last 3 days was 
respectively 253 ± 46, 75 ± 27 and 18 ± 6.4 mmoles/24h on the high, 
normal and low sodium diets. There was no difference in 24h urinary 
volume between the 3 diets. On low sodium diet, all urine collections 
were <50 mmoles/day confirming the low sodium classification. On high 
salt, 24h sodium excretion was >170 mmoles in all but 4 collections and 
no subject could be misclassified as low or normal salt eaters. On normal 
salt diet, 25% of subjects could have been misclassified as low salt ea-
ters based on 3 collections and 41.6% based on two collections. 

Conclusions: Thus, on high and low sodium, a single urine collection 
may be sufficient to categorize an individual’s current sodium intake cor-
rectly. On a normal salt intake, the risk of misclassification is higher and 
repeated nonconsecutive urine collections may be preferable. 

*YSN paper 
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Introducing entrustable professional activities in swiss 
nephrology training 
Suzan Dahdal 1, Andreas Bock 2, Andreas Fischer 3, Sonia Frick 4, 
Marije P Hennus 5, Adrian Marty 6, Jennifer Scotti Gerber 7, Olle Ten 
Cate 8, Grégoire Wuerzner 9 

1. University Clinic for Nephrology and Hypertension, University Hospital Bern, 
Bern, Switzerland, 2. Division of Nephrology, Kantonsspital Aarau, Aarau, Switzer-
land, 3. Department of Nephrology, Kantonsspital, Lucerne, Switzerland, 4. Inter-
nal Medicine, Spital Limmattal, Schlieren, Switzerland, 5. Department of Paediat-
ric Intensive Care, Wilhelmina Children’s Hospital, Utrecht, the Netherlands, 6. In-
stitute of Anesthesiology, University Hospital Zurich, Zurich, Switzerland, 7. 
Department of Nephrology, Ente Ospedaliero Cantonale, Lugano, Switzerland, 8. 
Center for Research and Development of Educatio, University Medical Center 
Utrecht, Utrecht, The Netherlands, 9. Service of Nephrology and Hypertension 
Consultation, Lausanne University Hospital, Lausanne, Switzerland 

Background: Competency-based medical education has found its way 
into pastgraduate education and is recommended by the SIWF. Never-
theless, testing competences like the CanMEDs-roles is difficult, which 
has led to the appearance of entrustable professional activities (EPAs). 
An EPA is a unit of professional practice that constitute what clinicians 
do as daily work (1). The Delphi method is recommended to build EPAs, 
in order to achieve consensus and content validation. The aim of this 
study is to determine whether a final Delphi round involving the whole 
nephrology community is useful after a dedicated group has reached 
consensus on EPAs in nephrology. 

Methods: A working group was formed that included five nephrologists 
from five different nephrology training centres in Switzerland (Aarau, 
Bern, Lausanne, Lucerne, Lugano). Two EPA experts from SIWF advised 
the group. A Delphi method was used to identify EPAs in nephrology 
and to reach consensus among the group members. 

Results: From October 2020 to April 2021, in a total of 7 meetings and 
5 Delphi rounds, 41 EPAs in nephrology were identified (table 1). 

Each member of the working group prepared a list of possible EPAs and 
sent it to all members before each Delphi round. During the meeting, 
each EPA was either included or deleted by consensus from each mem-
ber of the working group. For the last Delphi round, the 41 EPAs were 
integrated into a survey that will be sent to all nephrologists and nephro-
logy trainees in Switzerland. In this survey, each individual EPA is rated 
on a 7-point Likert scale in terms of its importance in nephrology educa-
tion and consistency in clinical practice (figure 1). 
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Conclusions: 7 Experts reached consensus on 41 EPAs in nephrology. 
Analysis of the score of each EPA will help determine if a last Delphi 
round involving a large stakeholder community is useful. 
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COVID-19 infection in Fabry disease : a systematic cohort 
study* 
Christina Bothou 1, Lanja Saleh 2, Arnold Von Eckardstein 2, Felix 
Beuschlein 1, Albina Nowak 1 

1. University Hospital of Zurich (USZ), Zurich, Switzerland 2. University Hospital 
Zurich (USZ), Zurich, Switzerland 

Background: One of the lessons learnt during the Corona-virus-19 dise-
ase (COVID-19) pandemic is that vulnerable populations must be identi-
fied early to prevent increased mortality. Fabry disease (FD) is a rare X-
linked lysosomal storage disorder leading to chronic kidney disease 
(CKD), cardiomyopathy, pneumopathy and premature strokes. We ai-
med to systematically analyse the COVID-19 disease course in our FD 
cohort. 

Methods: During pandemic (02.2020-09.2021) we have regularly follo-
wed 100 genetically confirmed FD patients. In 61/100, titers of serum 
antibodies against SARS-CoV-2 were measured in samples drown 
between 03.20 and 03.21. SARSCoV-2 diagnosis was performed by PCR 
test. The symptoms and duration of COVID-19 were reported by the pa-
tients during the routine clinical visits or via telephone. 

Results: 13/61 (21.3%) (classic FD: 4/14 men and 6/31 women, late-
onset FD: 3/8 men and 0/8 women) FD patients were diagnosed with 
SARS-CoV-2 infection. 3/13 (23.1%) were asymptomatic (2/3 women of 
classic but uncomplicated FD, 1/3 man with late-onset FD, LVH, stroke 
and CKD-StI) and 1/13 (7.7%) patient reported only arthralgias (man, late-
onset FD with LVH). Fabry pain crisis reported 38.5% of the patients. 
5/13 (38.5%) suffered from mild COVID-19 (2/5 men with classic uncom-
plicated FD, 3/5 women of classic phenotype). 2/13 (15.4%) patients ex-
perienced moderate COVID-19 manifestations (man of classic pheno-
type and women of classic phenotype, both without FD-related end-or-
gan damage), with the female patient reporting long-COVID signs. 2/13 
patients (15.4%), male one classic and one late-onset phenotype, both 
kidney transplant recipients with LVH, were hospitalized with severe 
COVID-19 but only oxygen therapy was needed. 

Conclusions: During SARS-CoV-2 pandemic, no FD patient died or re-
quired ICU. Only two males, kidney recipients, needed hospitalisation. 
We suggest that FD is not, by itself, a risk factor for severe COVID-19 
and the risk is driven, as in general population, from the end-target organ 
diseases, such as the progressed CKD or kidney transplantation. 

YSN paper 
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Tubulointerstitial nephritis and uveitis syndrome: a systematic 
review* 
Alessia Regusci 1, Sebastiano A.G. Lava 2, Gregorio Milani 3, Mario G. 
Bianchetti 4, Giacomo D. Simonetti 5, Federica Vanoni 1 

1. Pediatric Institute of Southern Switzerland, Ente Ospedaliero Cantonale, Bellin-
zona, Switzerland 2. Pediatric Cardiology Unit, Department of Pediatrics, Centre 
Hospitalier Universitaire Vaudois, University of Lausanne, Lausanne, Switzerland 
3. 1. Pediatric Unit, Fondazione IRCCS Ca‘ Granda Ospedale Maggiore Policlinico 
Milan, Italy 2. Department of Clinical Sciences and Community Health, Università 
degli Studi di Milano, Milan, Italy 4. Faculty of Biomedical Sciences, University of 
Southern Switzerland, Lugano, Switzerland 5. 1. Pediatric Institute of Southern 
Switzerland, Ente Ospedaliero Cantonale, Bellinzona. Switzerland 2. Faculty of Bi-
omedical Sciences, University of Southern Switzerland, Lugano, Switzerland 

Background: Tubulointerstitial nephritis and uveitis (TINU) syndrome is 
defined as the occurrence of tubulointerstitial nephritis (TIN) and uveitis 
in the absence of other systemic diseases. TINU is a multisystemic au-
toimmune disorder that may occur in response to various environmental 
triggers. The most comprehensive review on this condition was publis-
hed in 2001. 

Methods: We conducted a systematic review of the literature for cases 
of TINU syndrome. MEDLINE and Embase databases were screened. 
Full-length articles or letters published from inception up to March 2020 
and reporting cases with both TIN and uveitis were selected. We inves-
tigated differences between males and females and paediatric and adult 
cases. Multiple logistic regression was performed to identify potential 
risk factors for chronic kidney disease (CKD) development. 
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Results: A total of 233 articles reporting 592 TINU cases were retained 
for the analysis. The median age of the included subjects was 17 years 
(interquartile range 13–46) with a female pre- dominance (65%). Uveitis 
most frequently (52%) followed renal disease and was mostly anterior 
(65%) and bilateral (88%). Children tended to have more ocular relapses, 
while they were slightly less likely than adults to suffer from acute kid-
ney injury and to develop CKD. Sex comparisons revealed that female 
were older than males at the age of diagnosis. Adult age as well as 
posterior or panuveitis were associated with an increased risk of deve-
loping CKD. 

Conclusions: TINU affects both children and adults, with some diffe-
rences between these two categories. Adult age and the presence of a 
posterior uveitis or panuveitis appear to be associated with the develop-
ment of CKD. 

*YSN paper 
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Phase 3, randomized, multicenter study to evaluate the efficacy 
and safety of pegcetacoplan in treatment of C3G or IC-MPGN 
Fadi Fakhouri 1, Bradley Dixon 2, Matthew Pickering 3, Terence Cook 3, 
David Kavanagh 4, Giuseppe Remuzzi 5, Patrick Walker 6, Christoph 
Licht 7, Gerald Appel 8, Marina Vivarelli 9, Zhiqun Zhang 10, Hetal 
Kocinsky 11 

1. University of Lausanne, Lausanne, Switzerland, 2. University of Colorado 
School of Medicine, Department of Pediatrics, US 3. Imperial College, Depart-
ment of Immunology and Inflammation, UK 4. National Renal Complement Thera-
peutics Centre, UK 5. Mario Negri Institute for Pharmacological Research, Depart-
ment of Immunology and Clinical Transplantation, UK 6. Arkana Laboratories, De-
partment of Pathology and Laboratory Medicine, Italy 7. University of Toronto, 
Department of Pediatrics, and The Hospital for Sick Children, Canada 8. Columbia 
University, US 9. Bambino Gesù Pediatric Hospital, Division of Nephrology and 
Dialysis, Italy 10. Former Employee of Apellis Pharmaceuticals, US 11. Apellis 
Pharmaceuticals, US 

Background: Complement 3 glomerulopathy (C3G) and immune com-
plex membranoproliferative glomerulonephritis (ICMPGN) are rare dise-
ases characterized by excessive deposition of C3 breakdown products 
in renal glomeruli leading to proteinuria and progressive renal disease. 
Pegcetacoplan is a targeted C3 investigational therapy for diseases rela-
ted to complement overactivation. This is a phase 3, randomized, pla-
cebo-controlled, double-blind, multicenter study of the efficacy and sa-
fety of pegcetacoplan in individuals with C3G or IC-MPGN. 

Methods: Approximately 90 patients (age, ≥12 years; weight, 20-100 kg) 
diagnosed with C3G or IC-MPGN, either as primary disease or posttrans-
plant disease recurrence, will be recruited. Inclusion criteria include 2+ 
staining for C3c, global glomerulosclerosis <50%, urine protein-to-crea-
tinine ratio (uPCR) ≥1000 mg/g, and estimated glomerular filtration rate 
(eGFR) >30 mL/min/1.73 m2. Exclusion criteria include previous pegceta-
coplan exposure, C3G/ICMPGN secondary to other conditions, and sig-
nificant infection/malignancy. Patients will be randomized 1:1 to receive 
subcutaneous infusions of pegcetacoplan (1080 mg/20 mL) or matching 
volume of placebo twice weekly for 26 weeks (in addition to standard 
care). Thereafter, in the open-label period, all participants will receive 
pegcetacoplan twice weekly for another 26 weeks. Assessments in-
clude first-morning uPCR every 4 weeks and renal biopsies at base-
line/screening and week 26. The primary endpoint is proportion of parti-
cipants with reduction in uPCR ≥50% relative to baseline at week 26. 
Secondary endpoints include change in eGFR relative to baseline at 
weeks 26 and 52, proportion of participants with decreased C3c staining 
from baseline at week 26, and change in C3G histologic index activity 
score from baseline at week 26. Safety outcomes will also be monitored 
throughout the study. Participants may enter a subsequent long-term 
extension study or an 8-week follow-up period. 

Results: This phase 3 study will assess efficacy and safety of pegceta-
coplan in individuals with C3G or IC-MPGN. 

Conclusions: This is a study design abstract. 
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Recurrent kidney stones behind a rare genetic disease: A case 
report of a Beckwith-Wiedemann Syndrome 
Federica Bocchi 1, Bruno Vogt 2, Paola Rodoni-Cassis 3, Claudia Ferrier 
4 

1. University Hospital Bern, Bern, Switzerland 2. Department of Nephrology and 
Hypertension, Inselspital, Bern University Hospital, University of Bern, Bern, 
Switzerland 3. University Hospital Bern, Clinica St.Anna Lugano, Switzerland 4. 
University Hospital Bern, Nefrocentro Ticino, Switzerland 

Background: Beckwith-Wiedemann syndrome (BWS) is a rare genetic 
condition on chromosome 11 affecting 1:13500 births. The disease is 
characterized by macrosomia and abnormal overgrowth of various or-
gans. Particularly affected are the tongue (macroglossia) and the abdo-
men (omphalocele). Kidney abnormalities such as nephromegalia and 
simple or medullary cysts have also been described. However, nephro-
calcinosis, with or without nephrolithiasis, is less frequent. Therefore, 
the association of recurrent kidney stones with BWS might not be strai-
ght forward. 

Methods: Case Report 

We report a case of a 51 year-old Caucasian woman who attended our 
outpatient clinic because of persistent bilateral loin pain. The patient, 
known for a BWS, has a 30 yrs H/O frequent bilateral kidney stones, 
complicated by urinary tract infections. She underwent many urological 
interventions (ureteroscopy and extracorporeal shock wave lithotripsy). 
Unfortunately, stone analyses were never performed. 

Results: Clinical examination revealed a normotensive overweight pati-
ent (BP 130/82 mmHg, BMI 37.8 Kg/m2). Initial laboratory data confirmed 
a normal renal function (PCreatinine 52 mmol/l, eGFR 107ml/min/1.73 
m2). There was no metabolic acidosis and calcium, phosphate and PTHi 
were normal. Spot Urine pH was consistently between 5-5.5. The 24hr-
urine collection revealed a calcium excretion of 2.3 mmol/day (N: 2.5-
8.0), a citrate excretion of 4.98 mmol/day (N: 1.0-6.5) and a low sodium 
excretion, consistent with a salt consumption of 3.2g/day. Kidney ult-
rasound showed normal kidneys size with multiple bilateral non-obstruc-
tive stones (max 1.5 cm). A genetic counseling confirmed the correlation 
between abnormalities of 11p15.5 chromosome found in BWS and the 
medullary-sponge kidney with nephrolithiasis. A therapeutic regime with 
Potassium Effervettes was initiated. 

Conclusions: Recurrent kidney stones should not be underestimated 
and the presence of an underlying metabolic and/or a genetic disorder 
should always be considered and further investigated. In patients with 
known BWS and renal abnormalities nephrological work-up and genetic 
counseling are mandatory. 
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Adrenal pheochromocytoma, a rare cause of arterial 
hypertension in a patient with autosomal dominant polycystic 
kidney disease 
Adelina Ameti 1, Faiza Lamine 1, Antonio Braghetti 2, Bryan O’Callaghan 
2, Olivier Phan 3 

1. Service of endocrinology, University Hospital of Lausanne and University of 
Lausanne, Lausanne, Switzerland 2. Service of Radiology, HIB Payerne, Switzer-
land 3. Service of Nephrology and Hypertension, University Hospital of Lausanne 
and University of Lausanne, Switzerland 

Background: Patients with ADPKD frequently present arterial hyperten-
sion even prior to significant loss of renal function, a clinical situation that 
alters the detection of secondary rare causes of hypertension. Diagnosis 
of pheochromocytoma in renal failure poses also a diagnostic dilemma 
due to lack of reliability of conventional urinary measurements of cate-
cholamine excess. Plasma concentrations of free metanephrines are re-
latively independent of renal function. Very few cases are described in 
the literature and its recognition is challenging. 

Methods: A 48-year-old woman with ADPKD in the pre-terminal renal 
failure stage, candidate for preemptive kidney transplantation, presented 
sudden hypertension crises up to 220/135 mmHg with cardiac palpitati-
ons. A pheochromocytoma was suspected. 

Results: The determination of free plasma and urinary metanephrines 
showed an increased level of free plasma metanephrine (3xN), of free 
plasma normetanephrine (2xN) and a slightly elevated level of free 
plasma methoxytyramine. The urine assays confirmed the mixed and 
excessive secretion of metanephrines and normetanephrines. 

An abdominal MRI confirmed the presence of a 29 mm right adrenal 
mass of radiological appearance compatible with a pheochromocytoma 
without suspect radiological criteria (Fig 1). This adrenal lesion was al-
ready present 2 years ago (Fig 2) but not diagnosed due to the size of 
the multiple renal cysts and the presence of many hemorrhagic cysts 
(Fig 3). A DOTATATE-PET / C confirmed a single right adrenal lesion. A 
bi-nephrectomy with a right adrenalectomy was successfully performed 
under alpha and beta blockade. 

Conclusions: In conclusion, pheochromocytoma is a rare cause of hy-
pertension in ADPKD; the determination of plasma and urine concentra-
tions of free metanephrines is suitable for the diagnosis of pheochro-
mocytoma among patients with renal failure rather than catecholamine 
or total metanephrine. Careful preoperative planning and surgical techni-
que are essential to a favorable outcome. 

 



53RD ANNUAL MEETING OF THE SWISS SOCIETY OF NEPHROLOGY (SGN-SSN), DECEMBER 9‒10, 2021 34 S 
 

 

 
Swiss Medical Weekly 2021;151 (Suppl. 256) ● www.smw.ch Published under the CC license “Attribution – NonCommercial – ShareAlike 4.0”. 

 
Fig 1 

 

 
Fig 2 

 

 
Fig 3 

P 37 

Estimating Baseline Serum Creatinine for the Diagnosis and 
Classification of Acute Kidney Injury 
Florian Buchkremer 1, Stephan Segerer 1 

1. Division of Nephrology, Kantonsspital Aarau, Aarau, Switzerland 

Background: The 2012 KDIGO Clinical Practice Guideline for Acute Kid-
ney Injury defines and classifies AKI from changes to serum creatinine. 
When baseline creatinine is missing, the guideline recommends to back 
calculate it from an assumed MDRD-GFR of 75ml/min/1.73 m2. We 
describe an alternative method. 

Methods: From the NHANES 2015-2018 cohort we calculated the dis-
tribution of serum creatinine values for the adult US population as a 
whole, and for gender, age and weight subgroups. 

We then assessed bias, precision and accuracy of the derived mean va-
lues to predict baseline creatinine in an external validation cohort 
(NHANES 2011-14). Results were compared to the performance of back 
calculated MDRD values. 

Results: Absolute differences between back calculated MDRD and true 
creatinine values in the validation cohort show a mean bias of 7.2 umol/l 
and an interquartile precision range of 0 to +20 umol/l. Accuracy is rather 
low, with P15 values at 43% and P30 at 73%. 

In contrast, using our gender-based population mean creatinine values 
eliminates bias (0 umol/l) and improves precision (IQR -6 to 11.6 umol/l) 
and accuracy (P15 57%, P30 85%). Adding age and weight categories 
leads to a minor further increase in accuracy with no improvements in 
bias and precision. 

Conclusions: We describe population mean baseline creatinine values 
for assessing acute kidney injury. Compared with the current standard 
approach our method is much easier to apply and eliminates bias, shows 
more precision, and improves accuracy. 
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Successful conservative management in two pediatric cases of 
xanthogranulomatous pyelonephritis 
Anna Maria Libudzic-Nowak 1, Hassib Chehade 2, Oliver Sanchez 3, 
Eleuthere Stathopoulos 3, Jacques Birraux 3, Maja Beck-Popovic 4, 
Frida Rizatti 4 

1. CHUV Pediatric Nephrology Unit, Lausanne, Switzerland 2. CHUV, Pediatric 
Nephrology Unit, Lausanne, Switzerland 3. CHUV, Division of Pediatric Surgery, 
Lausanne, Switzerland 4. CHUV, Pediatric Hematology-Oncology Unit. Lausanne, 
Switzerland 

Background: Xanthogranulomatous pyelonephritis (XPN) is a chronic py-
elonephritis due to massive destruction of renal tissue by lipid-laden 
macrophages. Association with pelvic obstruction, calculi or tumor are 
often reported. XPN is usually treated with partial or full nephrectomy. 

Methods: We report two cases of successful conservative manage-
ment. 

Results: A 13-year-old boy was admitted with fever, flank pain, weight 
loss and sweating. Investigations by computed tomography (CT) and 
magnetic resonance imaging (MRI) showed hypovascularized mass (6 
cm) in lower pole of left kidney with necrotic extension to perinephric 
fat (stage 2). Blood tests revealed inflammatory syndrome and normal 
kidney function. Kidney biopsy was performed, leading to diagnosis of 
XPN without malignancy. Urine culture and tissue samples were sterile. 
Intravenous ceftriaxone was applied for 2 weeks with relay by 2-weeks 
of oral ciprofloxacin. Control MRI at month 1 showed 50% regression of 
renal mass, and at month 4, a residual mass of 1.5 cm. 

A 17-year-old adolescent presented ten-days history of fever, flank pain, 
fatigability, sweating with rapid weight loss. Laboratory tests showed 
high white blood cell count and CRP value. Urine and blood cultures 
were sterile. Abdominal CT and MRI revealed a multi-loculated cystic 
mass (6x7 cm) in the left kidney, with infiltration of perinephric fat, ex-
tending to lower pole of the spleen (stage 3). The XPN was diagnosed 
given the typical presentation. Patient was treated with piperacillin-
tazobactam for 11 days, relayed by 2-month oral ciprofloxacin. Ult-
rasound and MRI control at month 2 of treatment showed an almost 
complete mass regression. 
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Conclusions: XPN should be considered as unusual differential diagno-
sis of renal mass. We applied conservative treatment in our patients, 
with successful clinical and radiological results, including normal kidney 
function on iodine 123Hippuran renal scan. Although surgical manage-
ment is applied in the most of cases, conservative treatment may be 
effective even in stages 2 or 3. 
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Minimal change disease (MCD) after Moderna COVID-19 
vaccination* 
Nadia Fehr 1, Linda Berney-Meyer 1, Helmut Hopfer 2, Hans-Rudolf Räz 
1 

1. Institute for Nephrology and Dialysis, Department of Medicine, Kantonsspital 
Baden, Switzerland, 2. Pathology Instititute, Universitätsspital Basel, Basel, Swit-
zerland 

Background: Post vaccination minimal change disease with nephrotic 
syndrome and acute kidney injury has been reported after influenza and 
Pfizer-BioNTech vaccine. Further research is needed to prove a correla-
tion. 

Methods: Clinical case, renal biopsy, dialysis 

Results: We present a case of a 65 years old patient, who developed 
minimal change disease 8 days following first injection with Moderna 

COVID-19 vaccine. In his medical history the patient has collagenous co-
litis and was on treatment with budenofalk. He presented with full blown 
nephrotic syndrome and developed dialysis dependent acute kidney in-
jury for two weeks. Renal biopsy showed minimal change disease with 
90% loss of podocyte processes in electron microscopy. Two weeks of 
dialysis and immunosupressive therapy over three months after the 
event lead to recovery of renal function to baseline. The patient received 
the second COVID-19 vaccination without developing complications or 
relapse. 

Conclusions: We present one of the first patients with minimal change 
disease after Moderna COVID-19 vaccine. There was an association 
between the timing of the vaccination and clinical manifestation of ne-
phrotic syndrome. A definite causal relation still needs to be elucidated. 
A possible pathomechanism would be, that mRNA vaccines initiate T-
cell mediated injury. However further studies are needed to find the im-
munological mechanism of action after COVID-19 vaccination. Out of 
many millions of mRNA vaccines administered so far, to our knowledge, 
7 cases of de novo minimal change disease have been described as well 
as up to 17 other glomerular diseases de novo and relapsing after 
COVID-19 vaccination. 

*YSN paper 

 

 

 

 
Figure1: Time axis events 

 

 
 

Figure 2: Time axis kidney function and events 
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Chronic kidney disease after domino liver transplantation using 
organs from donors with hereditary transthyretin amyloidosis: a 
case-report 
Curzio Solca 1, Luca Bernardi 2, Vanina Gurtner - De La Fuente 3, 
Thomas Menter 4, Giulia Magini 5 

1. Service of Nephrology, Centro Dialisi Nefrocure, Lugano, Switzerland 2. Centro 
Dialisi Nefrocure, Lugano, Switzerland 3. Family Practice, Caslano, Switzerland 
4.Institute of Pathology and Genetic Medicine, Basel University Hospital, Basel, 
Switzerland 5. Transplant division and division of gastrointestinal disease, Geneva 
University Hospital, Geneva, Switzerland 

Background: Hereditary transthyretin amyloidosis (ATTRv) is an autoso-
mal dominant disease characterized by deposition of amyloid fibrils in 
cardiac tissue, peripheral nerve system and/or kidney depending on the 
genotype1. The clinical manifestations of the Val50Met mutation can oc-
cur as early as 20-40 years of age. This early onset ATTRv causes peri-
pheral sensory-motor and autonomic neuropathy with walking imba-
lance as well as kidney involvement1-4. Except of the usual antipro-
teinuric medications and liver transplantation there are no disease-
specific treatment for renal involvement1. Domino liver transplantation 
(DLT) consists of transplanting an explanted ATTRv liver into a selected 
non-ATTRv patient. Given the organ shortage, the use of these liver is 
appealing because it was thoughts the disease requires at least 20 years 
to develop symptoms in the affected individuals5. 

Methods: - 

Results: We report a case of a 70 years old man receiving DLT using a 
ATTRv (Val50Met) liver following a hepatitis C induced cirrhosis. The me-
dical history was characterized by an untreated arterial hypertension and 
a metronidazole induced sensory-motor polyneuropathy. Ten years after 
liver transplantation laboratory data showed a decline of eGFR-EPI to 42 
ml/min/1.73 m2 and an albuminuria of 105 mg/mmol creatinine. The kid-
ney biopsy revealed glomerulal, interstitial and vascular amyloid deposits 
immunohistologically classified as ATTR amyloid (Figure 1).  

 
The electroneurography of the lower limbs showed a severe sensory-
motor axonal polyneuropathy. No cardiomyopathy was identified. An an-
tiproteinuric therapy with a sartan was immediately started and blood 
pressure was normalized. 

 
Figure 2: PAS 

Conclusions: DLT patients receiving an ATTRv liver may display clinical 
manifestation of ATTRv 10-15 earlier than ATTRv native patients. Reci-
pient selection is essential; candidates with pre-existing neuropathy, ne-
phropathy or long life expectancy are at risk of ATTRv complications. 
Therefore annual clinical monitoring of renal function, proteinuria, al-
buminuria, cardiological and neurological status should be recom-
mended. 
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Safety data of percutaneous kidney biopsies: a ten-year single 
center cohort study 
Christian Bucher 1, Aurelia Schnyder 1, Daniela Schiesser 1, Philipp 
Boide 2, Dimitrios Tsinalis 1, Isabelle Binet 1 

1. Clinic of Nephrology and Transplantation Medicine, Cantonal Hospital St 
Gallen, St Gallen, Switzerland, 2. Clinic of Nephrology and Transplantation Medi-
cine St. Gallen, Switzerland 

Background: Percutaneous kidney biopsy is routinely performed in the 
evaluation of kidney disease and care after kidney transplant. We revie-
wed all biopsy procedures over the last 10 years as a quality item. 

Methods: Retrospective analysis of prospectively collected data in all 
percutaneous kidney biopsies performed in our institution. Outpatients 
are monitored for 5 hours after the procedure and an ultrasound (US) is 
performed before discharge. Inpatients are examined only if symptoma-
tic. A 16G single-use automatic biopsy device (Argon Medical Devices 
Tru-Core™ II) is used with real-time ultrasound guidance. Pain is asses-
sed systematically using the VAS Scale. Results are given in percentage, 
standard deviation of the mean (SD) or standard error of the median (SE). 

Results: A total of 1030 biopsies was collected between January 2010 
and June 2011, of which 580 in transplanted kidneys (TK). In native kid-
neys (NK) 3.19 (SD 0.8) punctures were performed to gain 2.44 (SD 0.57) 
cylinders, in TK 2.42 punctures (SD 0.63) for 2.07 cylinders (SD 0.27). In 
the control US hematoma were more frequent after native (8.9%) than 
after transplant (2.9%) biopsies, whereas AV fistula were more frequent 
in TK (10%) than in NK (3.1%). Hospitalisation occurred in 1.3% (NK) and 
1.2% (TK). After NK biopsies endovascular 0.4% or operative 0.7% pro-
cedures were required, none after TK biopsies. Blood transfusion was 
needed in 0.7% (NK) and 0.2% (TK). Patients’ pain perception was simi-
lar: VAS during biopsy 2.07 (SE 1.61) for NK vs 2.01 (SE 1.52) for TK, 
VAS after biopsy 0.48 (SE 0.75) for NK vs 0.63 (SE 0.94) for TK. 

Conclusions: Percutaneous real-time US-guided biopsy of native and 
transplanted kidneys with a G16 needle provides a good tissue yield at 
a very low complication rate with less than 1% requiring an invasive 
measure. Pain is perceived mostly during the biopsy and is of mild inten-
sity. 
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cANCA-glomerulonephritis secondary to bartonella henselea 
endocarditis (cat scratch disease) 
Linda Berney-Meyer 1, Andrea Fisler 1, Helmut Hopfer 2, Hans-Rudolf 
RÄZ 1, Lilly Meyer 3, Florian Köhn3 

1. Institute for Nephrology and Dialysis, Department of Medicine, Kantonsspital 
Baden, Switzerland, 2. Pathology Instititute, Universitätsspital Basel, Switzerland 
3. Institute of infectious disease, Department of Medicine, Kantonsspital Baden, 
Switzerland 

Background: Kidney disease as an extracardiac manifestation of infec-
tive endocarditis is relatively common with hematuria, parenchymal in-
farction and glomerulonephritis seen in up to 40-50% of patients. The 
histopathology shows significant variability in patients with infective en-
docarditis and is associated with a number of pathogenic organisms. 

Methods: Clinical case, renal biopsy, serology, PCR testing. 

Results: We present a case of a Swiss farmer with blood culture nega-
tive endocarditis caused by Bartonella henselea associated with glome-
rulonephritis with the nessecity of acute kidney replacement therapy. 
Serial blood cultures were negative, however PR3-ANCA was positive 
mimicking vasculitis. Kidney biopsy showed immune-complex glome-
rulonephritis. The serology was positive for Bartonella henselae with 
cross-reactivity to Coxiella burnetii. Diagnosis of Bartonella henselae en-
docarditis was confirmed by PCR (“polymerase chain reaction”) in a 
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sample of the operated aortic valve. After operative and antibiotic treat-
ment of the endocarditis kidney function recovered and dialysis treat-
ment could be stopped. 

 
 

Conclusions: Culture- negative endocarditis poses a diagnostic chal-
lenge. Identification of the aetiologic cause is crucial since treatment dif-
fers in agent and duration. In patients with a history of valve disease with 
an unclear infection it is essential to consider endocarditis early in the 
course of disease. A high index of suspicion should guide broad samp-
ling including PCR and serologic testing. Cross-reactivity of bartonella sp. 
“cat scratch disease” and coxiella burnetii “Q fever “ is known. Bar-
tonella henselea endocarditis can lead to immune-mediated glomerulo-
nephritis. ANCA-positivity can mimick vasculitis in immune-mediated 
glomerulonephritis. 
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Failure to Thrive in Infants – Nephrologists to the Rescue* 
Caroline Prost 1, Valerie Luyckx 2, Giuseppina Spartà 2, Markus 
Feldkötter 2 

1. University Children’s Hospital Zurich, Switzerland 2. Nephrologist, University 
Children’s Hospital Zurich, Switzerland 

Background: Kidney diseases are possible causes of failure to thrive in 
infancy. Sometimes this is caused by a congenital renal tubulopathy. A 
systematic understanding of renal pathophysiology is essential for ti-
mely diagnosis and treatment. 

Methods: We describe three infants with failure to thrive, who were 
referred to nephrology for further investigation after initial evaluations by 
their pediatrician who had failed to elucidate the cause. All three children 
were 4 to 6 months old and underwent the same diagnostic approach, 
including blood and urine samples, and an abdominal ultrasound. All 
children were breastfed and had been introduced to solid foods. Birth 
and past medical histories were unremarkable. Caloric intake was 
adequate. Infections were excluded. 

Results: Child 1 was clinically dehydrated. Laboratory results revealed 
metabolic alkalosis (HCO3 29.8 mmol/L, pH 7.56), hyperkalemia 
(5.9mmol/L) and hyponatremia (121 mmol/L), suggesting Pseudo-Bartter 
syndrome. Further investigations revealed a pathological sweat test, 
confirming a cystic fibrosis. Child 2 had lost 1 kg in a month (16% of 
body weight) and was clinically dehydrated. Diagnostics revealed hyper-
kalemia (7.0 mmol/L), hyponatremia (121 mmol/L) and hypercalcemia 
(2.79 mmol/L). Renin- and aldosteronelevels were highly elevated, mimi-
cking pseudo-hypoaldosteronism. Urine showed leukocyturia and bac-
teriuria consistent with a urinary tract infection (predisposing risk factor 
being unilateral megaureter seen on ultrasound). 

Child 3 presented with neurodevelopmental delay and sensorineural 
hearing loss. Further investigations revealed metabolic acidosis (HCO3 
17.1 mmol/L), hypokalemia (2.7 mmol/L), hypercalcemia (3.09 mmol/L) 
and hypercalciuria (Ca/Krea 2.50 mol/molKrea). Nephrocalcinosis was 
evident on sonography. A distal renal tubular acidosis was diagnosed. 

All three children were treated according to best standard of care and 
their condition improved. 

Conclusions: These cases illustrate that different diseases, associated 
with renal involvement and electrolytes disturbances, can lead to failure 
to thrive during childhood. Heightened awareness of the underlying pa-
thophysiology and differential diagnoses, as well as correct interpreta-
tion of the diagnostic findings facilitates rapid diagnosis and treatment. 

*YSN paper 
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IgG4-Related kidney (IgG4-RKD) disease: a systemic disease 
with many faces 
Maja Causevic 1, Vincenzo Girardi 1, Hermann Saxenhofer 1, 
Arampatzis Spyridon 1 

1. Nierenzentrum Bern, Bern, Switzerland 

Background: IgG4-RKD incorporates various renal lesions associated 
with IgG4-disease, a systemic disorder with multiple clinical features 
characterized by tissue infiltration with lymphoplasmacytic rich in IgG4-
secreting plasma cells resulting in fibrosis of multiple organs. 

Methods: We report on the broad renal histopathological spectrum, 
course and outcome of 4 cases with IgG4-RKD diseases. 

Results: Case 1: A 78y old male patient presented with nephrotic range 
proteinuria (21 g/l), polyclonal hypergammaglobulinemia, and chronic 
lymphadenopathy. Renal biopsy showed dense lymphoplasmacytic tu-
bulointerstitial nephritis with an increased number of IgG4-positive 
plasma cells and storiform fibrosis. Renal failure requiring hemodialysis 
occurred due to steroid-refractory IgG4 disease and rituximab therapy 
was initiated. 

Case 2: A 64y old male patient with hyponatremia, eosinophilia, lympha-
denopathy, ground-glass lung opacities presented with nephrotic pro-
teinuria. Hypergammaglobulinemia with elevated serum IgG4 level, 
exceeding 5 g/l (normal <2 g/l) was evident. Renal biopsy showed IgG4-
RKD, the major renal parenchymal lesion was membranous glomerulo-
nephritis. Endoxan and steroids lead to a rapid improvement of pro-
teinuria and hypocomplementemia. 

Case 3: 73y old male patient with autoimmune pancreatitis, chronic si-
nusitis and lymphadenopathy, was referred due to nephromegaly with 
elevated serum IgG levels, >22 g/l) along with hypocomplementemia 
and proteinuria. Renal biopsy showed IgG4-RKD, the major renal pa-
renchymal lesion was membranoproliferative glomerulonephritis. 
Excellent clinical and laboratory response was achieved under steroids. 

Case 3: 74y old male patient with severe eosinophilia, polyclonal hyper-
gammaglobulinemia, abnormal renal and liver biochemistry, biliary stric-
tures, pancreatitis and chronic lymphadenopathy was referred for further 
workup. Due to several anticoagulants a renal biopsy was not perfor-
med. Based on the systemic manifestations, radiological and laboratory 
findings, a IgG4-related kidney-hepatobiliary diseases was postulated. 

Conclusions: Although in the kidney, the most dominant feature associ-
ated with IgG4-RD is plasma cell-rich TIN, our case series depicts other 
uncommon patterns of renal involvement along with the, laboratory, his-
tological, radiological data and response to treatment, in IgG4-RKD. 
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NSAIDs, Dehydration and acute kidney failure in the young 
adults: An unrecognized entity? 
Cecilia Czerlau 1, Daniel Sidler 2, Bruno Vogt 1 

1. Department of Nephrology and Hypertension, Inselspital, Bern University Hos-
pital, University of Bern, Bern, Switzerland 2. Klinik für Nephrologie und Hyper-
tonie, Inselspital, Bern, Switzerland 

Background: Non-steroidal anti-inflammatory drugs (NSAIDs) are among 
the most widely used drug classes worldwide and they are considered 
safe and well tolerated [1, 2]. As a side effect of the therapy can occur 
an acute interstitial nephritis (AIN) or an acute tubular necrosis (ATN). 
There are no disease-specific therapies for acute tubular necrosis, 
whereas acute interstitial nephritis requires immunosuppressive 
therapy. 

Methods: We describe three young patients (between 19-25 years) who 
developed ATN in the presence of NSAID and dehydration. 

Results: Two of the three patients were admitted to the hospital with 
an incorrect diagnosis and received different medications and further di-
agnoses. After a detailed medical history, a diagnosis of ATN was made 
in all three patients and renal biopsy was avoided. Renal values 
recovered within 1-3 weeks due to fluid intake and avoidance of NSAIDs 

The cornerstone of the pathogenesis of hemodynamically mediated a-
cute kidney injury is the inhibition of Cyclooxygenase 
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1 (COX-1) enzymes with subsequent reduction of prostaglandin (PG) 
synthesis [10-3]. In cases of sustained renal vasoconstriction, such as in 
patients with intravascular volume depletion or chronic kidney disease, 
PG-mediated afferent arteriolar vasodilation plays an important role in 
maintaining renal blood flow and glomerular filtration rate by reducing 
pre glomerular resistance [3, 4]. This mechanism of the combined effect 
to decreased water diuresis (dehydration) and NSAIDs induced Cyc-
looxygenase (COX) inhibition might well be the underlying mechanism 
of ATN in these three patients. 

Conclusions: Clinicians must be cautious when treating patients with 
NSAIDs, not only in older patients and patients with preexisting renal 
disease, but also in younger patients at risk of intravascular volume 
depletion. Diagnosis of ATN in the presence of NSAIDs and dehydration 
is difficult, but the medical history can help us to establish the diagnosis. 
An incorrect diagnosis may lead to unnecessary renal biopsy and unne-
cessary therapies  
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Coronary angioplasty and stenting in acute coronary syndromes 
with very low contrast volume using Cordis 6F diagnostic 
catheters and improved cardiovascular and renal outcomes 
Mark Christopher Arokiaraj 1 

1. Pondicherry Institute of Medical Sciences, Pondicherry, India 

Background: To perform safely angioplasties in acute coronary syndro-
mes with very low contrast volume using Cordis 6F diagnostic catheters, 
and thereby improve the cardiovascular and renal outcomes. 

Methods: In 1652 patients (2138 lesions/ 2447 stents) with acute 
coronary syndromes, angioplasty was performed with Cordis 6F diag-
nostic catheters. Primary angioplasty was performed in 525 cases. In 
75% of cases, iodixanol was used. A regular follow-up of the patients 
was performed 30 days after the procedure. All the procedures were 
performed through the femoral route. Tirofiban was used in 99% cases 
with adjusted dosages based on the creatinine values. Covid19 was po-
sitive in 23 cases by RT PCR. 

 

Results: The mean contrast volume used per patient was 28 ml (±6 ml) 
including the angiogram prior to the angioplasty. 103 patients had crea-
tinine more than 2mg/dl before the angioplasty procedures. Left main 
angioplasty was performed in 41 patients using single stents. 87 pati-
ents had cardiogenic shock at presentation. 77% of the cases had dia-
betes. IVUS was used in only two patients. Mild reversible nephropathy 
(CIN) was observed in six patients. Six patients were already on dialysis, 
and dialysis was continued thereafter. Switch-over of angioplasty to the 
radial route was performed in six cases. 32 deaths in total were obser-
ved in this series; 19 of these patients had cardiogenic shock (10 late 
presenters), and three patients expired after discharge due to possible 
acute stent thrombosis. Groin haematoma was seen in seven cases re-
quiring one unit of blood transfusion. Proximal mild edge dissection in 
the deployed stent was seen in 3 cases. Acute in-hospital stent throm-
bosis was seen in 7 cases, which were managed with balloon dilatations 
and stents. 

Conclusions: Angioplasty and stenting can be performed safely in pati-
ents with acute coronary syndromes using Cordis diagnostic catheters 
and a very low volume of contrast with improved clinical outcomes. 
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A CASE STUDY ON MANAGEMENT OF POSTOPERATIVE 
CARDIORENAL SYNDROME 
Julija Voicehovska 1, Eva Bormane 2, Anda Grigane 2, Dace Trumpika 2, 
Georgijs Moisejevs 1, Inara Busmane 3 

1. Riga Stradins university, Latvia 2. kidney diseases and Renal replacement treat-
ment Clinics, Riga East university hospital, Latvia 3. Latvian renal and multiorgan 
replacement treatment association, Latvia 

Background: Postoperative complications contribute to increased mor-
tality, length of stay and need for an increased level of care at discharge. 
In these complex cases, a multiple organ support therapy might be cur-
rently seen as a feasible approach. Cardiorenal syndrome (CRS) encom-
passes a spectrum of disorders involving both the heart and kidneys in 
which acute or chronic dysfunction in 1 organ may induce acute or chro-
nic dysfunction in the other organ. We present a case of a 71-year-old 
female who underwent bypass surgery due to coronary artery disease 
(CAD). After 6 weeks she was admitted to our clinics due to severe pro-
gressing dyspnoe, fatigue and weakness. The patient underwent pleural 
punction, cytology of punctate revealed transudate, no malignant cells. 
Physyterapeutic evaluation reported: functional assessment measure le-
vel - complete asssistance is necessary, balance disorder by Berg scale 
accounted 0 points, sitting balance by Leahy was 1 point, Rivermade 
mobility index 1-3. Management approach included strict fluid balance 
control, 50 mg Torasemid once a day, activization, verticalization. 

Methods: On primary survey, her general condition was very severe, 
patient was lying, passive and frail, respiratory rate was 20/min, oxygen 
saturation of 90% beyond oxygenotherapy; diuresis 300 ml per day, GFR 
40 ml/min (by MDRD). HR was 86 bpm, irregular (atrial fibrillation), TA 
90/80 mm Hg. Chest CT demonstrated bothsided hydrothorax and right 
sided athelectasis with infiltration. 

Results: After 2 weeks general condition improved - no dyspnoe, TA 
130/80 mm Hg, no need of oxygen, diuresis 1700 ml with no diuretics, 
GFR (by MDRD formula) 81,87 ml/min, functional assessment measure 
level- modified independent (requires an assistive device), balance dis-
order by Berg scale 10 points, sitting balance by Leahy -3, Rivermade 
mobility index- 4-7. 

Conclusions: This case illustrates the prompt and accurate management 
of multiorgan damage syndrome (MODS) and frailty secondary to CRS 
leading to optimal patient outcome. 
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Demography of the dialysis population in Switzerland in 2020 
Rebecca Guidotti 1, Patrice M. Ambuehl 1 

1. Institute of Nephrology, Stadtspital Waid and Triemli, Zurich, Switzerland 

Background: The national Swiss Dialysis Registry (srrqap) has been es-
tablished originally in the year 2006. However, participation is substantial 
only since 2013, when data collection became mandatory by law. The 
primary aim of the srrqap is to provide quality control and quality impro-
vement for dialysis therapy in Switzerland. In the present analysis, select 
demographic characteristics of the dialysis population in Switzerland are 
given. 

Methods: All medical establishments in Switzerland (both public and pri-
vate; N = 95) providing chronic dialysis treatment, had to provide rele-
vant data for the year 2020. All individuals being on chronic dialytic 
therapy in the year 2020 were enrolled (N = 4’791). For patients alive on 
December 31 2020, data were gathered from this date or closest to this 
date. For patients who died during 2020 or were being transplanted, data 
refer to time of event, or to a date closest to the event. 

Results: The mean and median age of dialysis patients in 2020 remained 
the same as in 2019 at 68.9 and 71.8 years, respectively. More than fifty 
percent of the patients were older than 71.8 years, and ¼ were beyond 
80 years. No significant differences were found between female and 
male patients regarding mean age (69.2 vs. 68.8 yr, respectively). How-
ever, women have been significantly longer on dialysis compared to men 
(53.0 vs. 45.3 months, p = 0.000, respectively) and have a markedly lo-
wer Charlson Comorbidity Index than men (4.16 vs. 4.65, p = 0.000, 
respectively). 

Conclusions: With a coverage of 100% for both centers and patients, 
the data gathered can be considered highly representative. The in-
cidence of dialysis therapy in Switzerland with 92.5 pmp is clearly lower 
than in most other European countries. In 2020, 3’835 prevalent patients 
(444.4 pmp) were dialyzed in Switzerland. The number of dialysis pati-
ents with COPD and heart failure increased by 0.6% from 2019, reaching 
16.2% and 21.8%, respectively. 
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Hematologic factors associated with favourable long-term 
outcomes in paediatric patients with chronic kidney disease 
(CKD) on maintenance haemodialysis (HD)* 
Klervi Golhen 1, Verena Gotta 1, Andrew Atkinson 1, Johannes van den 
Anker 1, Olivera Marsenic 2, Marc Pfister 1 

1. Pediatric Pharmacology and Pharmacometrics, University of Basel Children’s 
Hospital, Spitalstrasse 33, 4031 Basel, Switzerland 2. Pediatric Nephrology, Stan-
ford University School of Medicine, Lucile Packard Children’s Hospital, Stanford, 
CA 

Background: In children with CKD, anaemia is defined as haemoglobin 
(Hb) <11-13.0 g/dL, depending on patient’s age and gender. Previous 
exploratory machine learning in a subpopulation of CKD-5 patients sug-
gested an increased mortality risk with Hb <10.5 g/dL and increased red 
blood cell distribution width (RDW) >15%. The objective was to evaluate 
such associations in a traditional time-to-event analysis in a larger popu-
lation. 

Methods: Retrospective analysis of a cohort of patients <30 years of 
age who started chronic HD in childhood (< = 19 years) and received 
thrice-weekly HD (2004-2016) in outpatient DaVita centres. Survival at 5 
years while remaining on HD was investigated by non-parametric analy-
sis (Kaplan-Meier) stratified by terciles of mean individual Hb and RDW, 
respectively. A sensitivity analysis was carried out for different subpo-
pulations (<6y/6-12y/ >12y at initiation of HD). 

Results: 1493 patients were included with Hb and RDW terciles of 
<10.7/10.7-11.5/ >11.5 g/dL and <14.6/14.6-15.7/ >15.7%, respectively. 
Age at initiation of HD was <6y: n = 66, 6-12y: n = 173, >12y: n = 1254. 
Both Hb and RDW terciles showed strong associations with survival dis-
tributions (P <0.001 for both, log-rank test). Estimated 5-year survival 
[95%CI] by Hb terciles was 85.1% [81.1-89.3%] (Hb <10.7 g/dL) versus 
94.9% [92.5-97.4%] (>10.7-11.5 g/dL) and 93.8% [90.8-97.0%] (>11.5 
g/dL), and for RDW 98.6% [97.1-100%] (<14.6%) versus 94.1% [91.3-
96.9%](14.6-15.7%) and 84.2% [80.1-88.6%] (>15.7%). Sensitivity ana-
lyses confirmed significant associations in patients >12y (P <0.001 for 
both Hb/RDW) and for RDW in 6-12y patients (P = 0.03 versus P = 0.14 
for Hb). 

Conclusions: This analysis confirmed strong associations between hae-
matologic factors and survival in our population. Clinical utility of RDW in 
HD management and its physiological interpretation such as importance 
of specific anaemia forms, or treatment-induced RDW increase in pati-
ents requiring more intense treatment remains to be investigated, with 
potential impacts on existing guidelines for prescribing iron and epoetin 
therapy. Further studies will also include the time variation trajectories 
of Hb and RDW. 

*YSN paper 
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The frailty process in CKD patients: analysing the role of 
haemodialysis 
Damiano Zemp 1, Olivier Giannini 2, Pierluigi Quadri 1, Lorenzo Berwert 
2, Soraya Lavorato 3, Silvio Pianca 2, Curzio Solca 4, Eling de Bruin 5 

1. Geriatric Service, Ente Ospedaliero Cantonale, Mendrisio, Switzerland 2. De-
partment of Internal Medicine, Ente Ospedaliero Cantonale, Bellinzona, Switzer-
land 3. Deartment of Internal Medicine, Ente Ospedaliero Cantonale, Bellinzona, 
Switzerland 4. Service of Nephrology, Centro Dialisi Nefrocure, Lugano, Switzer-
land 5. Institute of Human Movement Sciences and Sport, Department of Health 
Sciences and Technology, ETH Zurich, Zurich, Switzerland 

Background: Patients on haemodialysis (HD) are known to be particu-
larly frail. This is mostly explained by factors strictly related to the re-
placement therapy. The aim of the study was to analyse longitudinally 
patients in the transitional phase from pre-dialysis to long-term dialysis. 
We hypothesised that patients on HD are frail not because of the re-
placement treatment itself, but because they are frail already in the pre-
dialysis stage due to the chronic and degenerative nature of CKD. 

Methods: Patients in a pre-dialysis program underwent a baseline visit 
in average 10 weeks before the first HD session and 4 follow-up visits 
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after HD start. During the period of about 2.5 years, health status, phy-
sical performance, gait quality, cognitive functioning, haematology para-
meters and adverse events were monitored. 

Results: Between 2015 and 2018, 14 patients out of 27 recruited con-
cluded the study (age: 72.3 ± 5.7 years, 50% male). In general, no signi-
ficant changes were observed along the analysed period. Out of 45 va-
riables, only the score of the Short Physical Performance Battery (p 
<0.01, F = 8.50) and the number of comorbidities (p = 0.01, F = 3.94) 
showed a significant worsening. 

Conclusions: Despite the low number of participants, the multifactorial 
analysis of the transitional phase from pre-dialysis to long-term dialysis 
should stimulate some considerations about the role of pre-dialysis pro-
grams in reducing complications during the transitional phase and about 
frailty prevention programs not only for HD but also for CKD patients in 
earlier stages. 
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Sacubitril/Valsartan in hemodialysis patients with heart failure 
Anne Michel 1, Andreas Schmid 2, Felix Burkhalter 1 

1. Division of Nephrology, University Clinic of Medicine, Kantonsspital, Liestal, 
Switzerland 2. Department of Cardiology, University Clinic of Medicine, Kan-
tonsspital, Liestal, Switzerland 

Background: Sacubitril/Valsartan (SV) reduces significantly morbidity 
and mortality in patients with HFrEF (PARADIGM-HF) and so it is com-
mon used in these patients, nowadays. Data about the efficacy and sa-
fety of SV in patients on hemodialysis with HFrEF is scarce, with only a 
few case reports and case series showing encouraging results. As pati-
ent with worsening of HFrEF and on hemodialysis do probably profit of 
a treatment with SV, we initiated such treatment whenever indicated. 

Methods: We retrospectively analyzed NYHA classification and LVEF 
before and after starting SV in four patient on longterm hemodialysis 
therapy, as well as possible side effects. 

Results: Three out of four patients showed improvement in LVEF, NYHA 
classification and quality of life without any serious side effects. In one 
patient LVEF worsened due to additional worsening of aortic valve dise-
ase. In addition, up-titration of SV in this patient was not possible due to 
severe hypotension. Up-titration of SV to target dose (200 - 400mg/day) 
in the remaining three patients was achieved. 

Conclusions: In conclusion, we found that SV could safely introduced in 
hemodialysis patient with improvement of cardiac function and heart fai-
lure symptoms in most of these patients. 
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Blood flow with three different lock solutions in the dialysis 
permcath™ using the Tego® connector system – an 
observational survey* 
Cäcilia Jäger 1, Tanja Finger 2, Rüdiger Eisel 3, Clemens Jäger 3 

1. University Hospital Basel, Basel, Switzerland 2. ETH Zürich, Department of 
mathematics, Zürich, Switzerland 3. Nierenzentrum Rheintal-Liechtenstein, Swit-
zerland 

Background: Well-functioning dialysis catheters are essential for an 
adequate hemodialysis in patients without a fistula. In all patients we 
use the Tego® connector system which requires just NaCl 0.9% solution 
to block the catheter between the dialysis treatments. 

Methods: We examined 30 patients who undergo hemodialysis with a 
permcath™. Three different lock solutions (Citra-Lock™, NaCl 0.9% and 
TauroLock™-Hep500) were used each a full month in every patient. The 
Citra-Lock™ solution was used in the first month, May 2021. In June we 
used just NaCl 0.9% to block the catheter and in July TauroLock™-
Hep500. In every dialysis treatment we analyzed the blood flow and how 
many times alteplase (Actilyse®) was necessary. In June three and in 
July two more patients dropped out because of newly functioning fistu-
las. In conclusion we used Citra-Lock™ in 30 patients, NaCl 0.9% in 27 
and TauroLock™-Hep500 in 25 patients. 

Results: We compared the different solutions as we analyzed the diffe-
rences of blood flow between Citra-Lock™ versus NaCl 0.9% and Tau-
roLock™-Hep500 versus NaCl 0.9% in each patient. We also examined 
in how many patients the treatment with Actilyse® was necessary. 

Comparing NaCl with Citra-Lock the blood flow was higher with NaCl 
0.9% in 14/27 patients (medium difference of blood flow was 
+17.3ml/min) versus with Citra-Lock™ in 13/27 patients (medium 
+7.2ml/min): Comparing NaCl 0.9% with TauroLock™-Hep500 the blood 
flow was higher with NaCl 0.9% in 14/25 patients (medium difference 
of blood flow was +8.9 ml/min) versus with TauroLock™-Hep500 in 
11/25 patients (medium +11.7 ml/min). During the month using NaCl 
0.9%, Actilyse® was necessary in 11% of all patients, using Citra-Lock™ 
in 17% and using TauroLock™-Hep500 in 8%. 

Conclusions: Our analysis shows no significant difference in blood flow 
using Citra-Lock™ or TauroLock™-Hep500 compared to NaCl 0.9% as 
lock solution when using the Tego® connector system. We didn’t exa-
mine infection rate in this short observation. 

*YSN paper 
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Light-chain amyloidosis treated with the novel medium cut-off 
Theranova dialyzer 
Jan Brügger 1 

1. Nephro am See - Centre for Nephrology and Dialysis, Horgen, Switzerland 

Background: Light-chain (AL) amyloidosis is a systemic disorder caused 
by extracellular deposition of pathologic, insoluble amyloid fibrils in 
tissue. Kidneys are the most frequently affected organs and their dis-
function is a consequence of tissue disruption by amyloid deposits. The 
clinical presentation includes nephrotic syndrome and progressive wor-
sening of renal function. 

Methods: A 75-year-old female patient was started on HDF due to pro-
gressive worsening of renal function caused by AL amyloidosis. Her cli-
nical state was stable, she was fit and very active. She had episodes of 
congestive heart failure with dyspnea and generalized weakness. This 
was attributed to amyloid infiltration of her cardiac muscle. Though on 
IHD, treatment with revlimid with dexamethasone was initiated. Hemo-
diafiltration was started, however, the treatment was not tolerated well 
(hemodynamic instability, nausea). She was therefore switched to ex-
panded hemodialysis (HDx) with a medium cut-off Theranova 400 dialy-
zer. FLC as well as β2 microglobuline levels were measured regularly 
before and after each session. 

Results: The patient started with HDx using Theranova 400 medium cut-
off membrane. Her dialysis regimen consisted of 4-hours thrice weekly 
with dialysate flow of 500 mL/min, blood flow of 300 mL/min. Regular 
pre- and post- dialysis clearance monitoring of kappa and lambda free 
light chains as well as β2 microglobuline confirmed a consistently delive-
red effective removals of these molecules after each HDx session. The 
patient’s clinical state remained stable, there were no adverse effects 
related to the dialyzer change noted. 

 

 
Conclusions: Expanded hemodialysis with a novel medium cut-off Ther-
anova filter may be considered as another possibility for the treatment 
of light chain amyloidosis. Due to the membrane’s pore size and distri-
bution as well as achieved substantial internal filtration, the removal of a 
wide spectrum of uremic toxins, including both types of free light chains, 
is extremely effective. 
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Extreme uremic pruritus and xerosis cutis in a dialysis patient 
improved after switching to expanded hemodialysis with a 
medium cut-off Theranova membrane 
Jan Brügger 1 

1. Nephro am See - Centre for Nephrology and Dialysis, Horgen, Switzerland 

Background: Dialysis patients suffer from a wide range of unpleasant 
symptoms. Pruritus often leads to anxiety, depression, restless sleep, a 
markedly decreased quality of life and has been associated with increa-
sed hospitalizations and mortality. 

Methods: A 78-year-old female with a past medical history of ADPKD 
was put on dialysis due to ESRD. Her clinical state was stable, RRF was 
6-8 ml/min with a urine output of approximately 1800 mL/day She also 
suffered from xerosis cutis, pruritus and secondary skin changes. Vari-
ous topical and systemic treatments were tried, however failed to pro-
vide relief. Once online hemodiafiltration with a FX 100 filter was started 
thrice weekly, it was hoped that pruritus would improve. However, this 
was unfortunately not the case as symptoms even worsened (Figure 1). 

 

 

QOL drastically declined and depressive symptoms escalated, leading 
to moderate depression, treated with mirtazapine. Itching caused the 
patient to scratch the skin on her legs and feet very intensively. This led 
to a change of filter and mode of dialysis from HDF to expanded hemo-
dialysis (HDx) with a Theranova 400 medium cut-off dialyzer. 

Results: The patient started with HDx. Prescribed HDx consisted of 4-
hours treatments, dialysate flow of 500 mL/min, blood flow of 300 
mL/min. Regular monitoring of small molecular clearance confirmed a 
consistently delivered Kt/V of >1.3. The patient began feeling relief after 
6 weeks of HDx therapy. In the next months skin changes began to heal. 
She started sleeping through the night, general well-being and energy 
levels improved significantly. Furthermore, after approximately 1-year, 
physical evidence of skin irritation completely resolved (Figure 2). 

 

 
There were no changes in blood pressure, no edema or other adverse 
effects noted. 

Conclusions: MCO membranes facilitate removal of large uremic toxins 
as well as tissue sodium due to a combination of increased convection 
and larger membrane pore size, often resulting in symptom improve-
ment.
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