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Glomerulonephritis 1
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Objective: Machine learning (ML)
holds great promise for improv-
ing diagnostics, prognostication

Freie Vortrage

and theranostics in nephropathol-
ogy. So far, applications have not
gone much further than segmen-
tation of tissue compartments on
whole slide images (WSIs) of paraf-
fin sections. As a proof-of-concept,
we developed a diagnostic classi-
fier for glomerulephritis (GN) based
on expert-annotated or automati-
cally segmented glomeruli from pe-
riodic-acid Schiff (PAS) paraffin sec-
tions only, without immunohis-
tology or electron microscopy.
Method: 350 biopsies from S insti-
tutions with the 12 GN classes of
GN anti-basement membrane an-
tibody GN (ABMGN), ANCA-GN,
cryglobulinemic GN (CryoGN),
C3-GN, dense deposit dis-

ease (DDD), FibrillaryGN, IgAN,
infection-associated GN (IAGN),
Membranous, idiopathic MPGN,
PGNMID, SLE-GN-IV were in-
cluded. Glomeruli were expert-an-
notated or automatically segmented
with our own transformer-based
segmentation model. For classifi-
cation, we divided the cohort into

S folds for internal cross-valida-
tion, performed sample size aug-
mentation with various methods
and trained our proprietary self-at-
tention-based MILx architecture on
an EfficientNet backbone with se-
lection of glomerular crop batches
by soft Markov chain Monte Carlo
sampling in a semi-supervised fash-
ion, with diagnostic class labels.

We compared the performance of
our proprietary architecture on ex-
pert-annotated and automatically
segmented glomerular crops with
two recently published benchmark
architectures (CLAM and DTFD-
MIL) for multiple-instance learning.
Results: Automatic glomerular seg-
mentation was excellent with mean
AUC over all classes of 0.904, with

near perfect mean average speci-
ficity (0.994). Classification per-
formance of MILx with expert-an-
notated glomerular crops had a
mean balanced accuracy of 0.84,
with AUC metrics in descending or-
der of 0.95 for Membranous, 0.92
for CryoGN, 0.88 for ABMGN, 0.87
for IgAN, 0.82 for Fibrillary, 0.78
for ANCA, 0.76 for DDD, 0.74 for
TIAGN, 0.73 for MPGN, 0.71 for
both C3-GN and PGNMID, 0.68
for SLEGN-IV. Performance with
MILx was similar for automati-
cally segmented glomerular crops.
MILx outperformed CLAM and
DTFD-MIL by a significant margin.
Conclusion: This proof-of-con-
cept-study indicates that nephropa-
thology-specific architectures like
our MILx can be trained for com-
plex tasks on relatively small bi-
opsy cohorts. We should be able

to deliver an end-to-end-pipeline
for this diagnostic and other tasks
based on training sets with case-la-
bels provided by trusted institu-
tions with only minimal expert la-
beling or annotation required.

Nephrologische Intensivmedizin

FV02

Uromodulin-Serumspiegel sind mit
einer schlechteren Prognose bei
Patienten mit Leberzirrhose und
hepatorenalem Syndrom assoziiert
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D. Castven’; C.S. Hock;
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Hintergrund: Das hepatorenale
Syndrom (HRS) ist bei Patienten
mit Leberzirrhose mit einer schlech-
ten Prognose verbunden. Biomar-
ker zur Identifizierung von Patien-
ten, die schlecht auf die leitlinien-
gerechte Therapie mit Terlipressin
und Albumin ansprechen, werden
dringend benétigt. Uromodulin ist
ein nierenspezifisches Protein und
ein zuverlissiger, frither Biomar-
ker fiir eine eingeschrinkte Nieren-
funktion. Ziel dieser Studie war es,
den pridiktiven Wert der Serum-
spiegel von Uromodulin (sUMOD)
bei Patienten mit Zirrhose und
HRS, die mit Terlipressin behan-
delt werden, zu untersuchen.
Methode: Insgesamt wurden die
Daten von 153 Patienten, die im
Cirrhose Centrum Mainz, behan-
delt wurden, analysiert. sUMOD
wurde mittels ELISA bei 81 Pa-
tienten mit HRS, bei 39 Patienten
mit Zirrhose ohne Nierenschidi-
gung und bei 33 Patienten mit Zir-
rhose mit prirenaler akuter Nie-
renschidigung (AKI) gemessen.
Patienten mit HRS wurden pro-
spektiv hinsichtlich des Auftre-
tens des kombinierten Endpunkts
des Himodialyse-/Lebertransplan-
tationsfreien Uberlebens (HD/
LTx-freies Uberleben) verfolgt.
Ergebnisse: Von den 81 Patien-
ten mit HRS hatten 40 ein HRS
Typ 1 und 41 ein HRS Typ 2. In der
Kohorte der mit Terlipressin be-
handelten HRS-Patienten lag das
sUMOD im Median bei 100 ng/
ml (Interquartilsbereich (IQR) 64;
144). Das sUMOD unterschied sich

signifikant zwischen Patienten
mit HRS im Vergleich zu Patien-
ten ohne AKI (p=0,001), jedoch
nicht zwischen denen mit HRS
und prirenaler AKI (p=0,872).
Bei Patienten mit sUMOD-Wer-
ten im untersten Quartil war die
Rate des vollstindigen Anspre-
chens des HRS auf eine Behand-
lung mit Terlipressin signifikant
geringer (p=0,044). Wihrend der
Nachbeobachtung erreichten ins-
gesamt 75 Patienten mit HRS
den Endpunkt HD/LTx/verster-
ben. In der multivariablen Cox-
Regressionsanalyse waren sU-
MOD im untersten Quartil (<64
ng/ml) (HR 1,747, 95% CI 1,013~
3,011, p=0,045) und ein hoherer
MELD (HR 1,081, 95 % CI 1,047-
1,116, p<0,001) mit schlechterem
HD/LTx-freien Uberleben assozi-
iert. In Subgruppenanalysen zeigte
sich eine starke Assoziation zwi-
schen sUMOD-Werten im unters-
ten Quartil und schlechterem HD/
LTx-freiem Uberleben bei Patien-
ten mit HRS Typ 2 (HR 2.706,
p=0.013), wohingegen sich keine
Assoziation bei Patienten mit HRS
Typ 1 zeigte (HR 1.756, p=0.175).
Zusammenfassung: sUMOD
konnte ein wertvoller Biomar-

ker sein, um Patienten mit HRS
mit schlechter Prognose auf

das Ansprechen einer Terlipres-
sintherapie zu identifizieren.

Progression
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Projecting the burden of chronic
kidney disease in Germany and
modelling the potential impact of
SGLT2i treatment
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A. Morrin?

Abteilung fitr Nephrologie, Trans-
plantationszentrum, Universitdts-
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Objective: Chronic kidney dis-

ease (CKD) is a major driver of mor-
bidity and healthcare costs in Ger-
many. Sodium-glucose co-trans-
porter 2 inhibitors (SGLT2i) have
been shown to significantly slow the
progression of CKD and cardiovas-
cular events. Using patient-level mi-
crosimulations and cost estimate
calculations, we assessed the clini-
cal and economic burden of CKD
and the impact of the SGLT2i da-
pagliflozin (DAPA) in Germany.
Method: First, the Inside CKD mi-
crosimulation projected the bur-
den of CKD in Germany (2022-
2027) using a virtual population
comprising national survey and ep-
idemiological data on demograph-
ics, CKD, comorbidities and com-
plications. CKD stages 1-5 were
defined according to Kidney Dis-
ease: Improving Global Outcomes
2012 recommendations. We then
estimated the impact of DAPA

use on health economic outcomes
over a 3-year period using event
rates from the DAPA-CKD study
and cost inputs for Germany.
Results: The Inside CKD micro-
simulation found that CKD prev-
alence was projected to rise from
12.7 % to 13.1% by 2027 (10.7 M to
10.9 M), with most cases being un-
diagnosed (84.0 %). From 2022 to
2027, cumulative all-cause deaths in
the CKD population were 520,006.
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Total annual healthcare costs asso-
ciated with CKD were projected to
increase by 11.8 % by 2027 (€8.9B
to €10.0 B); the cost of kidney re-
placement therapy contributed dis-
proportionately to this, accounting
for 52.3 % of expenditure yet com-
prising only 5.4 % of CKD cases. Us-
ing a cost-offset calculation, DAPA
treatment of 100,000 patients was
projected to decrease adverse clini-
cal events relative to placebo (stan-
dard of care) over a 3-year pe-

riod by 3547, 2313 and 1709 cases
for end-stage kidney disease, hos-
pitalization due to heart failure
and acute kidney injury, respec-
tively. This was associated with to-
tal cost-savings of €309.1 M.
Conclusion: Inside CKD proj-

ects that CKD prevalence will con-
tinue to rise in Germany, with a sig-
nificant impact on healthcare re-
source use. Based on current clini-
cal data, DAPA use may potentially
improve patient outcomes and re-
duce healthcare costs. These simu-
lations suggest that CKD will con-
tinue to incur a significant chal-
lenge for policymakers and il-
lustrate an ongoing need for na-
tional strategies - such as screen-
ing - to improve patient outcomes.

Hereditare Erkrankungen

FV04

Kidney-Disease-

Genetics (KidDisGen) - eine
reproduzierbare und kuratierte
Datenbank von Nierenkrankheits-
assoziierten Genen

N. Rank; C. A. Wolff; J. Halbritter;

B. Popp'

Medizinische Klinik mit Schwerpunkt
Nephrologie und Internistische Intensiv-
medizin, Campus Charité Mitte,
Charité — Universititsmedizin Berlin,

Berlin; ! Berlin Institute of Health,
Charité — Universititsmedizin Berlin,
Berlin

Objective: Genetic findings increas-
ingly influence chronic kidney dis-
ease (CKD) diagnosis, treatment,
and monitoring. Hundreds of genes
have been identified to cause mono-
genic kidney diseases. However,
there is no unified and standardized
database of kidney disease-associ-
ated genes, which leads to diagnos-
tic blind spots and generates com-
parability issues in current stud-

ies on CKD-genetics. Thus, we cre-
ated “Kidney-Disease-Genetics”, a
regularly updated list of all relevant
kidney-disease associated genes.
Method: We compiled kidney dis-
ease-associated gene information
from various sources. These in-
clude (1) Genomics England and
Australia PanelApp, (2) a compre-
hensive literature review of pub-
lished gene lists, (3) clinical di-
agnostic panels for kidney dis-

ease, (4) a Human Phenotype Ontol-
ogy (HPO)-based search in rare dis-
ease databases (OMIM, Orphanet),
and (5) a PubTator API-based au-
tomated literature extraction from
PubMed. We then created a stan-
dardized evidence-scoring system to
distinguish highly confirmed dis-
ease genes from candidate genes.
Results: Kidney-Disease-Genet-

ics currently contains informa-

tion on 2,906 kidney-associated
genes. The number of genes ex-
tracted from the five analyzed in-
formation sources is as fol-

lows: (1) 546, (2) 822, (3) 911, (4) 779
and (5) 2032. Of the total

2,906 genes, 439 (15.1 %) are pres-
ent in three or more sources and ful-
filled our evidence criteria, which in-
dicates high confidence that these

could currently be considered for di-
agnostic use. Of these, 424 (96.6 %)
are included in at least one, and

56 (12.8 %) are present in all com-
prehensive virtual panels from diag-
nostic labs. Kidney-Disease Genet-
ics will be routinely and automat-
ically updated to ensure current-
ness of data. To automatically group
genes, we will present phenotypic
and functional clustering results.
Conclusion: Clinician-scientists, ge-
neticists, and researchers can ana-
lyze genomic data using Kidney-Dis-
ease-Genetics, a kidney disease gene
database. Code and results are
available on GitHub. A standard-
ized pipeline and automated sys-
tem keep our database up to date
on kidney research and diagnos-
tics. The database allows clinicians
and researchers to gain a better un-
derstanding of kidney disorders’ ge-
netics. Check against manual cu-
ration efforts (such as started by
the ClinGen initiative) and the as-
signment of diagnostic genes to ne-
phrological disease groups (e. g. syn-
dromic vs. isolated; adult- vs. pedi-
atric onset; cystic, nephrotic, etc.)
are future development goals.

Ressourcenschonung und Nach-
haltigkeit in der Nephrologie

FVO05

Green Dialysis — Einsparung von
Strom und Wasser durch Um-
stellung des Dialysatflusses von
500 ml/min auf Auto-flow -
welchen Effekt auf Routine-Labor-
parameter gibt es?

V. David; D.-N. Borchina; T. M. Meyer;
. T. Kielstein

Nephrologie | Rbeumatologie | Blutreini
gungsverfabren, Medizinische Klinik V,
Stidtisches Klinikum Braunschweig,
Braunschweig
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Hintergrund: Die Himodialyse ge-
hort zu den chronischen Therapie-
verfahren mit dem hochsten Was-
ser- und Stromverbauch. Die Stan-
dardeinstellung des Dialysatflus-
ses von 500 ml/min - unabhingig
vom Blutfluff - wurde lange nicht
hinterfragt, obwohl Dialysesysteme
wie das GENIUS-Dialyse-System
Blut- und Dialysatfluss im Verhilt-
nis 1:1 aneinder gekoppelt haben.
Nach Umstellung des Dialysat-
flusses von 500 ml/min auf Auto-
flow (Faktor 1,2) also der Anpassung
des Dialysatflusses and den Blut-
fluss, wollten wir den Effekt auf den
Ressourcenverbauch und Parameter
der klinischen Chemie evaluieren.
Methode: Die retrospektive pri/
post Studie verglich sowohl Was-
ser und Stromverbrauch als auch
Parameter der klinischen Chemie

nach Umstellung des Dialysatflusses
von 500 ml/min auf Autoflow. Die
Auto-flow-Funktion passt den Dia-
lysatflufl automatisch an den Blut-
flufd an. Bei dem verwendeten Dia-
lysegerit (5008 von Fresenius Me-
dical Care) wurde ein Auto-Flow
von 1,2 eingestellt, d. h. der Dialy-
satfluf lag immer 20 % tiber dem
Blutfluf. Von den prospektiv er-
fassten Laborwerten der Monats-
Routinen wurden die Medianwerte
der 3 Monate vor und nach Um-
stellung des Dialysaflusses mitein-
ander verglichen (Student t-Test).
Die eingesparte Dialysatmenge
und die daraus resultierenden Ef-
fekte auf den Stromverbrauch wur-
den zu besseren Anschauuung auf
10 Patient:innen iiber einen Zeit-
raum von einem Jahr berechnet.
Ergebnisse: Nach Umstellung

des Dialysatflusses von 500 ml/
min auf Autoflow sank der me-

Weder Serumkreatinin noch Harn-
stoff, Kalium oder Phosphat (bei
gleicher Menge an Phosphatbin-
dern) stiegen nach Umstellung des
Dialysatflusses auf Auto-Flow an.
Zusammenfassung: Eine sichere
Moglichkeit zur Reduktion des Res-
sourvenverbrauchs an der Himo-
dialyse scheint die Anpassung des
Dialsatflusses an den Blutfluf zu
sein. In grofleren Studien sollte ge-
klirt werden ob es Patient:innen
gibt fiir eine Steigerung des Dialy-
satflusses auf mehr als 20 % ober-
halb des Blutflusses notwendig ist.

Komplement

FV06

Revealing complement regulatory
functions of Thrombospondin-1 as
new potential mechanism in renal
disease
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Objective: Complementactiva-
tionisarelevantdriverin the patho-
mechanisms of vasculitis and throm-
botic diseases like ANCA-associ-
ated vasculitis or atypical hemo-

lytic syndrome/thrombotic throm-
bocytopenic purpura. The ex-

act mechanisms and involved pro-
teins of the interaction between en-
dothelia, complement, platelets

and coagulation in these condi-
tions are only partially understood.
Thrombospondin-1 (TSP-1)isamul-
tifunctional, matricellular glyco-
protein which is a major compound
of a-granulesin plateletsand can be
released from Weibel-Palade bod-

ies of activated endothelial cells.
TSP-1 interacts with factor H (FH),
the main complementregulatorand
with von Willebrand factor (VWF)
however, a direct regulatory inter-
action with the complement cas-
cade hasnotbeen described before.
Method: Alternative pathway ELISA,
hemolysis, cofactor, decay accelera-
tion and terminal complement com-
plex (TCC) formation assays were per-
formed as described previously (Mi-
chelfelderet. al, JASN, 2018). Fac-

tor D inhibition assay was performed
asdescribed previously (Edwards et.
al,J Biol Chem, 1999). Binding as-
says: TSP-1 was coated on 96 well
plates and incubated with increas-
ingamounts of complement pro-
teins. Binding was analysed using
HRP-coupled antibodies. Cell cul-
ture: HUVEC were transfected with
TSP-1siRNA usinglipofectamine
asinstructed. Immune fluorescence
staining was performed with specific
antibodies against TSP-1and C3.

Results: We could show that TSP-1
is a potent, FH-independent inhib-
itor of alternative pathway of com-
plement activation. TSP-1 binds to
factor B and inhibits its cleavage by
factor D. TSP-1 prevents the cleav-
age of C3 and C5. Additionally it in-
hibits the formation of the mem-
brane attack complex. Comple-
ment-regulatory function is con-
firmed in samples from patients
with complement defects in differ-
ent assays. In a vasculitis model,
knockdown of TSP-1 resulted in in-
creased C3 deposition on activated
endothelia cells, which could be re-
versed by TSP-1 supplementation.
Conclusion: The newly described
complement inhibiting function

of TSP-1 may represent an import-
ant mechanism in the interaction
of endothelia, complement, plate-
lets and the coagulation system. In
particular, the interplay between re-
leased TSP-1, VWF and the com-
plement system might locally, espe-
cially on surfaces, influence the bal-
ance between complement activa-
tion and inhibition auxiliary and
could be relevant in various renal
vascular or thrombotic diseases.

Zuginge und Komplikationen

Fvo7

Auf neuen Wegen: Rein Ultra-
schall-gefiihrte Shuntinter-
ventionen statt Digitaler Sub-
traktionsangiographie- (DSA)
Technik - Ergebnisse und Er-
fahrungen unserer ersten 100 Fille
nach dem Wechsel

C. Jacke; T. Nowak

Klinik fitr GefdfSchirurgie und Angio-
logie, Alfried Krupp Krankenbaus, Essen

Hintergrund: Um Dialyse-
patienten durch Verzicht auf

FV07-1

Fvo7-2

Kontrastmittelgabe eine Restaus-
scheidung zu erhalten und die
Strahlenbelastung fiir alle zu mini-
mieren, fithrten wir Shuntinterven-
tionen im Armbereich ausschlie3-
lich Ultraschall-geftihrt durch.
Methode: Seit 11/2018 boten

wir allen Patienten (Dialyseshunt,
Aphereseshunt), die fiir eine Inter-
vention im Armbereich geeignet wa-
ren, die ultraschallgefiihrte Inter-
vention an. Vor und nach der Inter-
vention wurden das Shuntvolumen
gemessen, die Zielstenose (V max,
Diameter) beschrieben und die
Untersuchungsdauer dokumen-
tiert. Eine ambulante Kontrolle
nach 4-6 Wochen wurde angeboten.
Die Interventionen erfolgten an-
sonsten unter Standardbedingungen
mit iiblichem Interventionsmaterial.
Als Ultraschallgerit wurde ein
Logiq E10 mit den Sonden ML

2-9 und 6-15 eingesetzt.

Kollektiv: Frauen 43 %, Intervention
im Oberarm 76 %, Shunt links 50 %,
Dialyseshunt 88 %, Interventionen:

11



AV-Fistel 8 %, Punktionsstrecke 63 %,
abfithrenden Vene 28 %, Arterie 1 %.
Ergebnisse: Das Shuntvolumen
wurde durchschnittlich von 490
auf 821 ml/min gesteigert; 853 ml/
min in der ambulanten Kontrolle.
Im Mittel dauerte die Intervention
42 Minuten (+ 21 Minuten). Der
primire Erfolg lag bei 100 %. Ty-
pische (drohende) Komplikatio-
nen wie z. B. Thrombosierung, Dis-
sektion, Himatombildung konn-
ten erkannt bzw. verhindert werden.
Zusammenfassung: Die ultra-
schallgefiihrte Shunt PTA ist si-
cher, effektiv und mit niedrigs-

ter Komplikationsrate durchfiihr-
bar. Das Standardmaterial (Schleu-
sen, Drihte, Ballons) kann sicher
erkannt werden, sodass der Wech-
sel von Intervention in DSA-Tech-
nik hin zu ultraschallgefiihr-

ter Intervention ziigig gelingt.

Die Lernkurve ist niedrig. Die Me-
thode wurde von den Patienten

Freie Vortrage

und den behandelnden Neph-
rologen gerne angenommen

und ist bei uns nun Standard.
Klassische Interventionalis-

ten sollten die Ultraschall-ge-
fithrte PTA ausprobieren; sie wer-
den nicht enttiuscht sein.

Diabetes und Komplikationen

FV08

Defining the effects of soluble
guanylate cyclase modulation in
ZSF1 rat diabetic kidney disease at
single-cell resolution

M. S. Balzer; M. Pavkovic;

J. Frederick?; A. Abedini?;

A. Freyberger’; J. Vienenkotter?;

L Mathar’; K. Siudak?’; F. Eitner’;
P. Sandner’; M. Grundmann'’;

K. Susztak?

Klinik m. S. Nephrologie und Inter-
nistische Intensivmedizin, Charité —
Universititsmedizin Berlin,

Berlin; ! Pharma Research Center,
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Cardiovascular Research, Bayer Pharma
AG, Wuppertal; * Renal, Electrolyte, and
Hypertension Division, Department of
Medicine, University of Pennsylvania,
Philadelphia/USA

Objective: Diabetic kidney dis-
ease (DKD) is the most common
cause of renal failure. Therapeu-
tics development is hampered by
our incomplete understanding of
animal models on a cellular level.
Method: We use histopathologi-
cal, biochemical, proteomic, and
single-cell transcriptomic meth-
ods to analyze in detail the ZSF1
rat DKD model. We compare the
effect of pharmacological solu-

ble guanylate cyclase (sGC) activa-
tion (sGCact, BAY 1101042 =Run-
caciguat) and stimulation (sGCstim,
BAY-747) in ZSF1 obese rats (n=10
each). Untreated ZSF1 lean

rats (n=6) serve as controls.
Results: We show that ZSF1 rats re-
capitulate human DKD on a phe-
notypic and transcriptomic level.
Tensor decomposition prioritizes
podocyte, proximal tubule (PT),
and stroma as phenotype-relevant
cell types exhibiting a continuous
lineage relationship. As DKD fea-
tures endothelial dysfunction, oxi-
dative stress, and nitric oxide deple-
tion, sGC is a promising DKD drug
target. sGC expression is specifi-
cally enriched in PT and stroma. In
ZSF1 rats, pharmacological sGC ac-
tivation confers considerable ben-
efits over stimulation and is mech-
anistically related to improved ox-
idative stress regulation, resulting
in enhanced downstream cGMP ef-
fects. Finally, we define sGC gene
co-expression modules, which al-
low stratification of human kid-
ney samples by DKD prevalence and
disease-relevant measures such as
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kidney function, proteinuria, and fi-
brosis, underscoring the relevance
of the sGC pathway to patients.
Conclusion: We present the first
single-cell resolution atlas for the
ZSF1 rat DKD model and a head-
to-head comparison of sGCact and
sGCstim effects in DKD. Our sin-
gle-cell analysis is able to highlight
key disease-driving cell types (podo-
cyte, PT, stromal cells) and dis-
ease-driving mechanisms. Finally, we
show the potential relevance of an-
imal model observations to patient
samples and show that sGC co-ex-
pression can be used to stratify hu-
man DKD kidney samples by pa-
rameters relevant for kidney func-
tional and structural outcomes.

Digitale Nephrologie

FV09

Machine learning for assessing
fistula flow by ambilateral pulse
wave analysis

V. Busch; J. Streis; N. Miiller?;

S. Miiller?; F. S. Seibert?; T. Felderhoff;
T. H. Westhoff®

Biomedizintechnik, Fachbereich
Informationsverarbeitung, Fach-
hochschule Dortmund, Dortmund;

! Medizinische Klinik I,
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Ludwig-Maximilians-Unversitdt,
Miinchen; ? Institut fiir Diskrete
Mathematik und Geometrie, Technische
Universitiat Wien, Wien/A; > Centrum
fiir Translationale Medizin, Medizinische
Klinik I, Marien Hospital Herne, Rubr-
Universitit Bochum, Herne

Objective: We previously demon-
strated that pulse wave analy-

sis is useful to assess fistula func-
tion of patients on haemodialy-
sis. Given the availability of dig-
itized data and the complex in-
teraction of multiple factors, we
wanted to evaluate if machine learn-
ing is useful to predict fistula dys-
function and validate parameters.
Method: In 50 patients on hae-
modialysis pulse waves were mea-
sured with the oscillometric Vi-
corder® device at the fistula and
non-fistula arm. For reference,
fistula flow was assessed sono-

graphically (“ground truth”).

We recorded 108 pairs of pulse
waves sequentially at both arms and
exported averaged curves. Later on,
we normalized and analyzed pulse
waves in a matlab® environment we
had specifically programmed. There-
after, we automatically extracted fea-
tures of the waveform and of the
frequency domain (power-analy-

sis of the first 5 frequencies of nor-
malized pulse waves) and performed
supervised machine learning.
Models to estimate fistula volume
flow by regression and to classify
features predicting fistula flow be-
low 500 ml/min (10-fold penalty

to avoid false negatives) were es-
tablished and validated by 5-fold
cross-validation. 25 % of the data
was used for testing without be-

ing involved in model generation.
Results: Of 11 selected features, the
most important were the inter-arm
difference & ratio of the plethysmo-
graphic amplitude in the measuring

13
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cuffs of the pulse wave device and
its value at the fistula arm (im-
portance score of 13.7,10.4 and
10.2 ANOVA algorithm). We fur-
thermore included the blood pres-
sure, the power of the second de-
rivative of pulse waves at the fistula
arm, the pulse rate, the inter-arm
difference of the mean slopes be-
tween dicrotic notch & first dia-
stolic inflection point & the end of
diastole, the mean slope between
the wave foot point & the systolic
peak at the fistula arm and the in-
ter-arm delay of the systolic peak.
Using Gaussian Process Regres-
sion we generated a model, which
in the test data predicted fistula

14

flow with a R2 score of 0.60 and

a root mean square error of 285.
Applying a model computed by

the Naive Bayes approach on the
test data, low fistula flow was clas-
sified with an accuracy of 85.2 %
and a low flow fistula was detected
with an AUC of 0.927 in ROC-anal-
ysis. The according values of a
model generated by a quadratic sup-
port vector machine were an accu-
racy of 81.5 % and an AUC of 0.927.
Conclusion: A machine learn-

ing assessment of ambilaterally
measured pulse waves is promis-
ing for application of convenient
oscillometric pulse wave analy-

sis to screen for low flow fistulas.

Chronische Hamodialyse

FV10

Better survival and same clinical
outcome on (off-label) doac
compared to other therapies for
atrial fibrillation in HD-patients
based on german network data
K. A. Brensing; H. Omran’;

E-P. Tillmann?; H. Reichel?;

J. Duttlinger?

Dialyse-Abteilung, Nierenzentrum
Bonn-Bad Godesberg, Bonn;

! Medizinische Klinik, Kardiologie,

St. Marienhospital, Bonn; * WiNe
Wissenschaftliches Institut fiir Nephro-
logie, Verband Deutsche Nieren-
zentren e. V., Diisseldorf; > Nephro-
logisches Zentrum Villingen-
Schwenningen, Villingen-Schwenningen

Objective: Hemodialysis (HD) pa-
tients (pts) with atrial fibrilla-

tion (AF) have high risk for car-
dio-vascular events and vascular/
valvular calcification. In this pts.
use of vitamin-K based oral antico-
agulation (VK-OAC) or direct-act-
ing OAC drugs (DOACS:) is de-
bated, since 3 smaller RCTs (DO-
ACs: 44-82 pts) gave inconclusive
results and DOACs in ESRD are
off-label. We evaluated outcomes
of DOACs and other therapies in a
large German HD-cohort with AF.
Method: We analyzed anonymized
benchmarking data (2019-22; Ver-
band Deutsche Nierenzentren, DN)
based on quarterly transmitted data.
Diagnoses coded by “International
Classification of Diseases (ICD)”
and “Anatomical Therapeuti-

cal Chemical (ATC)” drug codes.
Results: In 2019, 2463 (21 %) of
11760 HD-pts had AF; CHA2DS2-
VASc (4,2/1,5 Mean/SD),
HAS-BLED (3.4/0.9) risk-scores
and Charlson Comorbidity
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Index (= CCL; 8,7/2.8) were

high. Median follow-up was

2.8 yrs (Range: 0.1-4 yrs.).

Besides HD-heparin 5 used regimes:
VK-OAC (34 %), DOAC (5.6 %), Hep-
arin (15 %), (+/- Aspirin/Clopi-
dogel=Asp/Clop), 1-2 of Asp/
Clop only (27 %) or no-active ther-
apy (18 %). 2233 pts. (91 %) had
their final therapy > 6 months (Me-
dian 3.7 yrs). We analysed out-
comes (de-novo cerebral/systemic
ischemia or bleeds; Kaplan-Meier
survival) in these pts.

Risk-scores overestimated few clin-
ical events for all active and no-ac-
tive therapies (total 6.6 vs. 5.4 %;
cerebral events: ischemic: 2.5 vs.

2.2 %; bleeds: 0.4 vs. 0.5 %; NS).
Survival was significantly better for
DOAC (5.6 % of total) compared to
all other therapies (p<0.001), which
was confirmed by multivariate Cox-
Model based on mortality risk fac-
tors (DOAK = 1): no-active (HR 1.8),
VK-OAC (HR 2,9), Hep-based (HR
2.8), Asp/Clop (HR 2.7), age (HR
1.04), CCI (HR 1.04) and albu-

min (HR 0.94), time of AF (1.08).
4-yr mortality was high (50 %; me-
dian survival =2.8 yrs). Survival

on no-active therapy (3.2 yrs) was
better than for heparin (2.3 yrs;
p<0.001), VK-OAC (2.4 yrs; p=0.01)
and Asp/Clop (2.7 yrs; NS).
Conclusion: CHA2DS2-VASc and
HAS-BLED scores are invalid for
outcome in HD pts with AF.

Low cerebral ischemic events for ac-
tive and no-active therapies sug-
gests benefit of HD-heparin sup-
ply. We saw best survival for DOAC
pts, but this cohort was rather
small. Since survival was similar
for Asp/Clop, VK-OAC and no-ac-
tive therapy our data support two
regimens: For OAC: DOACs are
probably better than VK-OAC;

No-OAC: Asp/Clop or no-ac-
tive therapy are equally effective.
Prospective studies on medical
and/or interventional left atrial
appendage closure are needed
to provide valid guidelines.

Progressionshemmung

FV11

Investigating vasopressin-de-
pendent renal medullary
osmolarity as a new target for
renoprotection

K. Lopez-Cayuqueo; F. Boivin'; J. Leiz’;
S. Cao’; C. Hinze; K. M. Schmidt-Ott
Klinik fiir Nieren- und Hochdruck-
erkrankungen, Zentrum fiir Innere
Medizin, Medizinische Hochschule
Hannover, Hannover; ' Medizinische
Klinik mit Schwerpunkt Nephrologie
und Internistische Intensivmedizin,
Campus Benjamin Franklin, Charité
Universititsmedizin Berlin, Berlin

Objective: The renal medulla is
characterized by a hyperosmolar-
ity that depends on Avpr2 signal-
ing. High osmolarity in the kid-
ney medulla is required for urine
concentration mechanisms. How-
ever, the role of the hyperosmo-

lar medulla beyond electrolyte-free
water reabsorption is not well un-
derstood. Here, we investigate the
role of high osmolality in regu-
lating kidney injury responses at
molecular and cellular levels.
Method: We analyzed kidneys from
C57Bl1/6N mice treated with tolvap-
tan (Avpr2 antagonist) and com-
pared them to kidneys from con-
trol mice. Our analysis included sin-
gle-nuclei and bulk RNA sequenc-
ing, in situ hybridization, and re-
nal ischemia-reperfusion injury.
Results: Tolvaptan treatment re-
duced renal medullary osmolality

and caused significant changes

in the gene expression of tubu-

lar cells in the renal medulla.

These changes included de-

creased expression of stress re-
sponse and immune activation-re-
lated genes (such as Atf4, Ddit3,
Hmgb1) and genes influenced by
high tissue osmolality (such as
Cryab, and Nuprl). The results were
confirmed through bulk RNA se-
quencing and in situ hybridiza-
tions. Avpr2 antagonist treatment
protected the renal medulla from
fibrosis following unilateral re-

nal ischemia-reperfusion injury.
Conclusion: Applying unbiased sin-
gle-cell transcriptomics and orthog-
onal validation, we discovered that
inhibiting Avpr2 in mice reduced
the expression of osmolarity-regu-
lated genes in tubular cells of the re-
nal medulla, including those asso-
ciated with stress and immune re-
sponses. Avpr2 inhibition protected
the renal medulla from fibrosis de-
velopment following ischemia-reper-
fusion injury. These findings sug-
gest that targeting Avpr2-dependent
medullary osmolality could be a po-
tential strategy for renoprotection.

AbstoBung
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Immunmonitoring anhand der
Torque Teno Viruslast bei nieren-
transplantierten Patienten mit
kurzfristigen Anderungen der
Immunsuppression

L. Benning; M. Reineke’; C. Bund-
schub?; J. Klein?; T. Kiihn'; M. Zeier;

P. Schnitzler?; R. Bartenschlager?;

C. Morath; C. Speer

Medizinische Klinik I, Sektion Nephro-
logie, Medizinische Fakultdt, Ruprecht-
Karls-Universitit Heidelberg, Heidelberg;
! Nierenzentrum, Medizinische Fakultdt,
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Ruprecht-Karls-Universitit Heidel-

berg, Heidelberg; 2 Molekulare Virologie,
Zentrum fiir Infektologie, Ruprecht-
Karls-Universitit Heidelberg, Heidelberg

Hintergrund: Die Quantifizie-
rung der Torque Teno Viruslast

ist in den letzten Jahren als Sur-
rogatparameter zum Immunmo-
nitoring frisch nierentransplan-
tierter Patienten propagiert wor-
den. Bisher unklar ist, inwiefern
die Torque Teno Viruslast kurzfris-
tige Anderungen der immunsup-
pressiven Therapie bei nierentrans-
plantierten Patienten widerspie-
gelt, bei denen die Transplantation
mehr als 12 Monate zuriick liegt.

Methode: In dieser post-hoc Ana-
lyse wurde die Torque Teno Virus-
last in Sera 76 nierentransplantierter
Patienten quantifiziert, von denen
43 Patienten kurzfristig die Myco-
phenolsiure zur Steigerung der Im-
munogenitit auf COVID-19 Imp-
fung eine Woche vor bis 4 Wochen
nach Impfung pausierten. Die Tor-
que Teno Viruslast wurde vor Imp-
fung und vor Entzug der Myco-
phenolsiure, 4 Wochen nach Imp-
fung zum Zeitpunkt der Wiederauf-
nahme der Mycophenolsiure, so-
wie 3 Monate nach Impfung gemes-
sen. Die Ergebnisse wurden mit der
Torque Teno Viruslast der 33 nie-
rentransplantierten Patienten,

Figure 1 A
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die ihre Standardimmunsuppres-
sion fortfithrten, sowie zur Tor-
que Teno Viruslast von 18 Dialyse-
patienten und 18 Gesundkontrol-
len, die ebenfalls gegen COVID-19
geimpft wurden, verglichen.
Ergebnisse: Die Torque Teno Vi-
ruslast vor Impfung war mit einem
Median (IQR) von 1.39 x 10*¢/

mL (9.17 x 10'-2.66 x 10°) bei nie-
rentransplantierten Patienten am
hochsten, verglichen zur Torque
Teno Viruslast von 1.73 x 10°c/
mL (1.07 x 10°~ 1.31 x 10%) bei Dia-
lysepatienten und 1.53 x 10*¢/

mL (6.38-1.29 x 10%) bei Gesund-
kontrollen (Figure 1A). Bei den nie-
rentransplantierten Patienten mit
Entzug der Mycophenolsiure sank
die Torque Teno Viruslast signi-
fikant von einem Median (IQR)
von 1.11 x 10*¢c/mL (4.75 x 10*-
1.92 % 10°) auf 5.24 x 10° ¢/

mL (6.92 x 10%- 6.91 x 10*) unter
Entzug der Mycophenolsiure und
stieg nach Wiederaufnahme der My-
cophenolsiure wieder an, wenn
auch nicht signifikant (P=0.003
und P=0.66, Figure 1B). Bei Patien-
ten mit Entzug der Mycophenol-
sdure korrelierte die Torque Teno
Viruslast signifikant invers mit

der Bildung SARS-CoV-2 spezifi-
scher Antikoérper 4 Wochen sowie
3 Monate nach Impfung (P=0.009
und P=0.004, Figure 1C).
Zusammenfassung: Die Tor-

que Teno Viruslast reflektiert auch
kurzfristige Anderungen der im-
munsuppressiven Therapie nie-
rentransplantierter Patienten, die
linger als 12 Monate transplan-
tiert sind. Die vorliegenden Ergeb-
nisse unterstiitzen den Beginn ran-
domisierter prospektiver Studien
zum Einsatz der Torque Teno Vi-
ruslast im Immunmonitoring nie-
rentransplantierter Patienten.
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AKI Pravention und Therapie

FV13

Raumliche Einzelzell-
Transkriptomik Analysen der
Niere nach akuter Nieren-
schidigung definieren AKI-
spezifische Mikroumgebungen
und identifizieren neue
Zell-Zell-Interaktionen

L.M.S. Gerbardt

Nephrologie, Endokrinologie,
Rheumatologie, V. Medizinische
Klinik, Universititsmedizin Mann-
heim, Mannheim

Objective: The native environ-
ment of cells within an organ

is central to almost all (patho-)
physiological processes, partic-
ularly in highly complex organs
such as the kidney. In this study,
we aim to profile the spatial or-
ganization of, and cell-cell inter-
actions within, the healthy and
diseased mouse kidney with sin-
gle-cell resolution. We focus on
changes induced by acute kid-
ney injury (AKI), since AKI is
highly prevalent and can progress
to chronic kidney disease (CKD),
with no targeted treatment strat-
egy to prevent this AKI-to-CKD
transition existing to date.
Method: We use bilateral isch-
emia-reperfusion injury on
C57BL/6] mice as a model of AKL
To characterize the spatial com-
plexity of the kidney with sin-
gle-cell resolution, we use se-
qFISH+, a sequential fluorescence
in situ hybridization approach
that allows multiplexing of thou-
sands of genes by sequential hy-
bridization and confocal imaging,
on kidneys in the transition phase
from AKI to CKD at 4 weeks af-
ter AKI and control kidneys.

Results: Quantifying and cluster-
ing 1300 genes in 230,422 cells iden-
tified all major cell types of the kid-
ney and revealed changes in the
kidneys’ cellular composition at 4
weeks post AKI: While the cortical
vasculature and cells of the proximal
tubule segment 3 were reduced, the
abundance of injured proximal tu-
bule cells, immune cells and fibro-
blasts increased. We identified dis-
tinct spatial domains, which share
a localized cell type composition.
Some of these domains arise de novo
after AKI forming the effector-units
of the AKI-to-CKD transition. Gene
expression and cell type composi-
tion analysis show that different
AKlI-specific neighborhoods are cen-
tered around distinct biological pro-
cesses such as antigen presentation,
fibrogenesis and inflammation. Li-
gand-receptor analysis within an
AKlI-specific domain comprising in-
jured proximal tubule cells, mac-
rophages and fibroblasts revealed
Clef1-Crlfl communication between
injured proximal tubule cells and
fibroblasts as a defining factor of
the “pathogenic niche” associated
with kidney disease progression.
Conclusion: This study provides a
spatial characterization of the kid-
ney with unprecedented resolu-
tion, highlights AKI-induced struc-
tural changes in the kidney, de-
fines injury-specific spatial do-
mains and reveals cell-cell-inter-
actions relevant to disease pro-
gression from AKI to CKD.

CKD-Komplikationen 1

FV14

Efficacy and Safety of Roxadustat
in Non-Dialysis-Dependent
Chronic Kidney Disease Patients
With or Without Inflammation:

Pooled Analysis of Four Phase 3
Studies

FE. M. Strutz; G. Choukroun’;

A. Harkavyi?; V. Santos®; A. Jiletcovici®;
L. Del Vecchio®

Klaus-Ketzler-Zentrum, KfH-
Nierenzentrum, KfH Kuratorium fiir
Dialyse und Nierentransplantation e. V.,
Wiesbaden; ' CHU Amiens Picardie

and Jules Verne University, Amiens/F;

2 Astellas Pharma Europe, Addlestone/
UK; 3 Astellas Pharma, Inc.,
Northbrook/USA; * Astellas Pharma,
Inc, Northbrook/USA; ° Sant’Anna
Hospital, San fermo della battaglia CO/I

Objective: Chronic kidney dis-
ease (CKD)-associated anemia is
commonly treated with erythropoi-
esis-stimulating agents (ESAs). In-
flammation may be a cause of ESA
hyporesponsiveness. Roxadustat, an
oral medication, is a hypoxia-induc-
ible factor prolyl hydroxylase inhib-
itor that has shown efficacy in pa-
tients with anemia of CKD. Is roxa-
dustat efficacious and safe in cor-
recting hemoglobin (HDb) levels in
subgroups of patients with non?di-
alysis-dependent (NDD) CKD with
or without inflammation at base-
line in this pooled analysis?
Method: Data from four phase 3,
randomized, placebo-con-

trolled (OLYMPUS [NCT02174627],
ALPS [NCTO01887600],

ANDES [NCT01750190])

or erythropoiesis-stimulat-

ing agent?controlled (ESA;
DOLOMITES [NCT02021318])
studies in patients with NDD

CKD were pooled for this analy-
sis. Mean Hb change from base-
line to Weeks 28-52 and mean
weekly total roxadustat dose at
Week 24 in patients with or with-
out inflammation at baseline (as

determined by high-sensitivity

17
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C-reactive protein [hsCRP] levels di-
vided into quintiles) were evalu-
ated with an Analysis of covariance
model with baseline Hb and base-
line estimated glomerular filcra-
tion rate as covariates. Safety data
were summarized descriptively.
Results: In total, 3573 patients with
NDD CKD (roxadustat N =2068;
placebo N=1212; ESA N=293)
were evaluated. At baseline, the
mean (SD) Hb levels (g/dL) for
roxadustat, placebo, and ESA were
similar across hsCRP quintiles.

The mean Hb change from base-
line to Weeks 28-52 was greater

18

with roxadustat than with pla-
cebo, and comparable between roxa-
dustat and ESA, regardless of in-
flammation at baseline (Figure 1).
At Week 24, roxadustat dose (mg/
kg body weight) was similar in pa-
tients across hsCRP quintiles (Fig-
ure 2), indicating that patients with
increased inflammation at base-
line did not consistently require a
higher roxadustat dose. The over-
all percentages of patients with at
least one treatment-emergent ad-
verse event were similar across
hsCRP quintiles for patients treated
with roxadustat, placebo, and ESA.

The most common treatment-emer-
gent adverse events were hyperten-
sion, end-stage renal disease, and de-
creased glomerular filtration rate.
Conclusion: Independent of base-
line inflammation status, roxadu-
stat increased Hb levels greater than
placebo and comparable to ESA
with a similar safety profile. Pa-
tients with high baseline hsCRP

did not require increased roxadu-
stat doses to maintain Hb levels

up to Week 24. These data suggest
that roxadustat is effective in pa-
tients with anemia of NDD CKD re-
gardless of inflammation status.

Seltene Nierenerkrankungen

FV15

Unified Cross-Species Kidney
Single-Cell Atlas: Unraveling
Conserved Cellular Features and
Species-Specific Adaptations

K. Klitzer; A. Abedini'; M. S. Balzer?;
X. Liang’; J. Levinsobn'; K. Susztak’
Klinische Abteilung fiir Nephrologie
und Hamodialyse, Universitdtsklinik
fitr Innere Medizin, Medizinische
Universitit Graz, Graz/A; ! Renal,
Electrolyte, and Hypertension Division,
Perelman School of Medicine — Depart-
ment of Medicine, University of
Pennsylvania, Philadelphia/USA;

2 Medizinische Klinik mit Schwer-
punkt Nephrologie und Internistische
Intensivmedizin, Campus Charité Mitte,
Charité¢ — Universititsmedizin Berlin,
Berlin

Objective: The kidney plays a crit-
ical role in controlling the intra-
cellular environment, yet our cur-
rent understanding of species dif-
ferences, health states, and changes
in disease states remains limited.
Owing to the kidney‘s complex cel-
lular architecture, single-cell tools
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can provide pivotal insight into
these processes. In this study, we
aimed to generate an integrated
interspecies renal single-cell at-

las, marking a significant advance-
ment in translational nephrology.
Method: We processed seven large
renal single-nucleus RNA sequenc-
ing (snRNA-seq) and spatial tran-
scriptomics datasets derived from
healthy and disease-affected mouse,
rat, and human samples. Follow-
ing meticulous quality controls, we
harmonized gene symbols and in-
tegrated data using deep gener-
ative modeling (scVI). A variety

of computational tools were uti-
lized to comprehend cell type con-
servations as well as species and
disease state-specific changes.
Results: We present the first com-
prehensive, fully integrated inter-
species renal snRNA-seq atlas, com-
prising more than 140 samples and
over 1 million cells - the largest kid-
ney cell atlas to date. Our atlas un-
covers over 100 distinct cell states,
providing a detailed understanding
of conserved biological functions,
marker genes, species-specific dif-
ferences, and cellular adaptations in
response to disease. Conserved cell
types were anatomically positioned
using spatial transcriptomics data.
By employing the concept of Dif-
ferentially Expressed Gene Ontol-
ogy terms (DEGOs) - which focus
on mean expression values for func-
tional gene sets rather than individ-
ual genes - we highlighted the con-
served renal physiology at the sin-
gle-cell and spatial level. We ob-
served notably fewer proximal tu-
bule S3 segment cells in the human
kidney compared to rodents. We
identified a conserved injured prox-
imal tubule subset with its unique
markers. Additionally, we discovered

novel cell types in the loop of Henle
cluster expressing developmental
process-related gene signatures.
Conclusion: This comprehen-
sive kidney single-cell atlas serves
as a valuable resource, offering a
consistent reference across spe-
cies with standardized cell termi-
nology. It enables a deeper un-
derstanding of kidney biology
and paves the way for develop-
ing novel therapeutic strategies.

Erndhrung
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CKD: Role of FGF23 and FGFR4
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Objective: Left ventricular hyper-
trophy (LVH) is a common fea-

ture of cardiovascular disease in
chronic kidney disease (CKD) that
contributes to diastolic dysfunc-
tion, congestive heart failure, ar-
rhythmias and sudden death. In
CKD, serum levels of the phos-
phate regulating hormone fibro-
blast growth factor (FGF) 23 contin-
uously rise as kidney function de-
clines. Several large prospective co-
hort studies identified powerful and

dose-dependent associations be-
tween serum FGF23 levels and in-
creased rates of LVH and greater
risk of mortality among CKD pa-
tients. We previously demon-
strated and others confirmed that
FGF23 directly induces hypertro-
phic growth of cultured cardiomyo-
cytes and structural cardiac remod-
eling in rodents via cardiac FGF re-
ceptor (FGFR) 4. Emerging data in-
dicates that metabolic remodel-
ing and mitochondrial dysfunc-
tion precede most, if not all other
pathological alterations in car-

diac remodeling and heart failure.
The aim of the current project is

to investigate cardiac metabolic re-
modeling and heart failure spe-
cific to CKD and demonstrate a di-
rect role for FGF23 and FGFR4.
Method: Wildtype mice, FGFR4
global knock out mice and mice
with inducible-cardiomyocyte spe-
cific deletion of FGFR4 were fed a
0.2 % adenine diet for 16 weeks to
induce progressive renal injury fol-
lowed by a detailed analysis of car-
diac structure and function, mi-
tochondria and metabolism. Sim-
ilarly, the cardiac phenotype of a
knock in mouse model carrying

a FGFR4 gain-of-function muta-
tion (G385R) was studied. In neo-
natal rat ventricular myocytes

and bioengineered cardio-bundles
we analyzed mitochondrial func-
tion, substrate utilization and cel-
lular hypertrophy in response to
FGF23 and inhibition of FGFR4.
Results: CKD induces robust
changes to the cardiac metabo-
lome and mitoproteome that pre-
cede overt signs of cardiac remodel-
ing and heart failure. In mice, acti-
vation of FGFR4 is sufficient to im-
pair cardiac metabolism whereas de-
letion of FGFR4 attenuates cardiac
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metabolic remodeling, mitochon-
drial dysfunction and heart failure
in CKD. In cardio-bundles and cul-
tured cardiomyocytes, FGF23 tran-
scriptionally regulates metabo-
lism, mitochonderial respiration and
substrate utilization via FGFR4.
Conclusion: These findings indi-
cate that cardiac metabolic remodel-
ing is an early complication of CKD
that contributes to LVH and heart
failure. Mechanistically, FGF23-me-
diated activation of FGFR4 causes
mitochondrial dysfunction includ-
ing impaired respiration and in-
creased glycolysis. We postulate that
timely inhibition of FGFR4 might
serve as novel pharmacologic in-
tervention to prevent or treat heart
failure in patients with CKD.

Altersnephrologie und
Rehabilitation
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Reference values for kidney
function and kidney function
decline for the general population
aged 25 to 95 years, for healthy
adults, and individuals with
diabetes from Germany
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Objective: Glomerular filcration
rate, a key parameter to assess kid-
ney function, is typically estimated

via serum creatinine (eGRF,,.,) or

cystatin (eGFR.). Population data

General Population
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Figure 1: Mean values of eGFR by age-groups and sex from cross-sectional data. Shown are
mean levels of creatinine- or cystatin-based eGFR (eGFR_, and eGFR__, respeclively) by age-
groups for women and men in (A) the general population (KORA-54, AugUR-baseline), (B)
“healthy” individuals (no coronary artery disease, no end-stage kidney disease, no diabetes; blood
pressure< 160/100 mmHg), and (C) individuals with diabetes (DIACORE, KORA, AugUR).
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Figure 2: Predicted values of eGFR over age by sex from longitudinal data. Shown are the
predicted levels of eGFR_ _ from linear mixed model with time-variant age (non-linear) and sex as
covariates in (A) the general population (KORA-S4/F4/FF4/Fit, AugUR) and (B) individuals with
diabetes (DIACORE, KORA, AugUR).
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for reference values on eGFR and
eGFR decline are scarce. We aimed
to provide such values for the gen-
eral population, for healthy in-
dividuals, and for individuals

with diabetes mellitus (DM).
Method: We analyzed eGFR_,.,""
and eGFR.? in 8,533 individuals
from three German cohorts: KORA
and AugUR, two population stud-
ies (25-74 or 70-9S years, respec-
tively), and DIACORE (DM indi-
viduals). Participants were sub-
jected to interview, medical exams,
blood draw in study centers. We
found little between-study differ-
ences in the overlapping age range.
1) 34554658, @ 22762315

Results: In cross-sectional anal-
yses of 5,534 individuals aged 25

to 95 years from the two popu-
lation studies, we found eGFR.,

to decrease linearly across the full
age range; for eGFR,,, mean lev-

els were similar to eGFR., up to
the age of 60 (Figure 1A). Linear re-
gression with age and sex as co-
variates yielded an eGFR, de-
crease of 0.67 ml/min/1.73 m? (95 %
CI=0.64-0.71) per year of age

for 25- to 70-year-old, 1.01 ml/
min/1.73 m? (95%CI=0.88 - 1.15)
for 70+, significantly higher lev-

els for men vs. women in 25- to
70-year-old (+1.63 ml/min/1.73 m?),
but no sex difference in 70+. In the
“healthy” subgroup (no coronary
artery disease, no end-stage kid-
ney disease, no diabetes, blood pres-
sure <160/100 mm Hg; n=4,201)
or DM individuals (n=3,601 in-
cluding DIACORE), we found
similar levels and a similar de-
crease by age (Figure 1B & C).
Longitudinal analyses used up

to S measurements over a maxi-
mum follow-up time of 18, 7.5,
and 9 years in KORA, AugUR,

DIACORE, respectively, via lin-

ear mixed models for eGFR_,.,
with age as time-dependent co-
variate and sex. We observed a lin-
ear slope over age in the two pop-
ulation studies (n=4,874, Fig-

ure 2A) and in DM (n= 3,644, Fig-
ure 2B): the (linear) decline per
year was 0.76 ml/min/1.73 m* (95 %
CI=0.74-0.78; p_sex <0.001)

and 1.16 (95 % CI=1.12-1.20,
p_sex=0.401), respectively.
Conclusion: We provide reference
values for eGFR and eGFR decline
in a general population aged 25 to
95 years, in healthy individuals and
in individuals with DM. The pre-
dominant impact of age was sim-
ilar in each of these groups. The
impact of sex was limited, as was
the impact of focusing on healthy
or DM individuals. These refer-
ence values can support the clin-
ical judgement of values in pa-
tients in the respective age-groups,

particularly for the old-aged.
Glomerulonephritis 2
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Proteinuria reduction with
sparsentan in immunoglobulin A
nephropathy (IgAN): PROTECT
study interim results
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Objective: Treatments that re-
duce proteinuria and risk of kid-
ney disease progression in I[gAN

are urgently needed. The Phase 3
PROTECT study examines the long-
term antiproteinuric and nephro-
protective potential and safety of
sparsentan, a novel, oral, non-im-
munosuppressive, single molecule
that is a dual endothelin and an-
giotensin receptor antagonist, com-
pared with an active control, an-
giotensin receptor blocker (ARB)
irbesartan, in adults with IgAN.
The PROTECT pre-specified in-
terim primary efficacy endpoint
and safety outcomes are reported.
Method: PROTECT is an ongo-
ing, global, multicentre, random-
ized, double-blind, active-controlled
study evaluating the efficacy and
safety of sparsentan versus the ac-
tive control irbesartan in adults
with IgAN with proteinuria >21.0 g/
day despite maximized treatment
with an angiotensin-converting en-
zyme inhibitor and/or ARB that is
the patient’s maximum tolerated
dose and =50 % of the maximum la-
belled dose. The double-blind pe-
riod is 114 weeks (110 treatment;

4 follow-up). The pre-specified in-
terim primary efficacy endpoint

of change from baseline in urine
protein/creatinine ratio (UP/C,
based on a 24-hour urine sam-

ple) at Week 36 was analyzed us-
ing a mixed model repeated mea-
sures analysis. Treatment-emer-
gent adverse events were assessed.
Results: A total of 671 patients were
screened, 406 met eligibility crite-
ria, and the 404 randomized pa-
tients who received study drug were
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included in the primary analysis
population. Patients who received
sparsentan had significantly greater
mean reduction in UP/C from base-
line at 36 weeks (-49.8 %) vs irbesar-
tan (-15.1 %, P<0.0001). Sparsen-
tan was generally well-tolerated.
Conclusion: Treatment with
sparsentan compared to irbesar-
tan produced a robust and clini-
cally meaningful reduction in pro-
teinuria with safety comparable

to previous studies in focal seg-
mental glomerulosclerosis.

Langzeitkomplikationen
nach Transplantation
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Charakterisierung und 12-Monats-
Follow up der Lebendnieren-
spender in Deutschland -
Ergebnisse des Deutschen
Lebendnierenspende Registers
SOLKID-GNR (Safety of the Living
Kidney Donor-German National
Register)
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Hintergrund: Living kidney do-
nation (LKD) represents the op-
timal treatment for patients with
end-stage renal failure. The prospec-
tive National Living Donation Reg-
ister SOLKID-GNR was established
to provide clinical outcome data on
living kidney donors in Germany.
Methode: 31 of 38 transplant cen-
ters in Germany evaluated liv-

ing kidney donors (LD) in an in-
terdisciplinary approach (01/2020
to 03/2023). Clinical baseline data
collected prior and 12 months af-
ter LKD were summarized to
characterize LD in Germany.
Ergebnisse: Altogether, 626 LD
were enrolled (37 % male, mean age
54+10 years, range 28-83 years)
representing 80 % of the recrui-
table LDs in Germany. Pre-emp-
tive LKD was performed in 30.4 %,
ABO-incompatible LKD in 26.4 %,
and 13.99 % immunized LKD

with donor-specific antibodies.
Prior LKD S-creatinine was
0.81+0.15 mg/dl and CKDepi eGFR
was 95+ 13 ml/min/1.73 m? Alb/
Crea ratio was 8+ 20 mg/g; mi-
croalbuminuria showed 6.1 % of
the LD. BMI was 26.1+3.58 kg/

m? (range 17-39 kg/m?) with

7 donors BMI > 35 kg/m?.

Most of the LDs (80.83 %) reported
to be completely healthy. LD re-
ported to take regular medication
against 25.8 % hypertension, 0.64 %
diabetes, 8.6 % hyperlipidemia, 3.9 %
sleeping disorders, 2.7 % restlessness.
4.3 % of LD reported to have chronic
pain, 4.2 % cardiovascular diseases,
4.0 % autoimmune/immunological
diseases, 3.4 % former malignancies,
5.4% psychological/psychosomatic

diseases and 3.9 % depressive
symptoms; 3.1 % LD had psycho-
therapeutic support at the time

of LKD and 1 LD reported fa-

tigue symptoms prior LKD.

For 270 LD (43.1 %) one-year fol-
low-up data were available. 4

to 18 weeks and 12 months af-

ter LKD S-creatinine increased to
1.22+0.23 mg/dl and 1.19+0.24 mg/
dl, and CKDepi decreased to

62+ 13 ml/min/1.73 m? respectively.
LD showed no obvious change in
BMI, and blood pressure after LKD
and a slight increase of microalbu-
minuria 12 month after LKD (6.1 %
prior to 8.8 % after 12 month). Phy-
sicians reported an increase of hy-
pertensive medication from 25.6 %
prior to 31.6 % 12 month after LKD.
Zusammenfassung: About 20 %
LDs in Germany are persons with
pre-existing medical problems.

A 35 % drop of renal function af-

ter LKD and a risk for hyperten-
sion was confirmed. Structured reg-
ular follow-ups of LD at the trans-
plant center is mandatory to pro-
vide adequate medical care, espe-
cially in LD with a medical history.

CKD-Komplikationen 2
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analyse aus Praxen deutscher
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Hintergrund: Trotz einer hohen
Privalenz der chronischen Nieren-
insuffizienz (CKD) in Deutsch-
land wird derzeit nur ein kleiner An-
teil der Patient:innen auch diag-
nostiziert. Insbesondere Patient:in-
nen mit Diabetes mellitus, arteriel-
ler Hypertonie und/oder kardiovas-
kuldren Erkrankungen (CVD) ha-
ben ein deutlich erhéhtes Erkran-
kungs- und Progressionsrisiko und
sollten gemifd internationaler Emp-
fehlungen engmaschig gescreent
bzw. iiberwacht werden. Ziel der In-
speCKD-Studie war es, die Priva-
lenz der CKD bei den bekannten Ri-
sikogruppen in Praxen deutscher
Hausirzt:innen zu ermitteln und

die aktuelle Versorgungssituation
hinsichtlich Screening, Diagnostik
und Therapie der CKD zu erfassen.
Methode: Die vorliegende Interims-
analyse untersucht die Hiufigkeit
des Einsatzes CKD-spezifischer La-
bordiagnostik durch Hausirzt:in-
nen bei diesen Risikogruppen. Es
wurden elektronische Patient:innen-
datensitze (EMR) aus Praxen deut-
scher Hausirzt:innen im Studien-
zeitraum 2020-2023 analysiert. Ein-
geschlossen wurden erwachsene
Patient:innen mit Diabetes melli-
tus (Typ 1 oder 2) und/oder arte-
rieller Hypertonie und/oder CVD
mit einer dokumentierten Beobach-
tungsdauer von mindestens einem
Jahr. Diagnosen wurden anhand
der ICD-10-Kodierung definiert.
Ergebnisse: Die Interimsana-

lyse im April 2023 wertete Daten
von n=411.405 Patient:innen aus
Praxen von n=902 Hausirzt:in-

nen aus. Der Beobachtungszeit-
raum betrug im Median 1,9 Jahre.
Bei 42,58 % der eingeschlossenen
CKD-Risikopatient:innen wurde im
Beobachtungszeitraum keine Be-
stimmung des Serumkreatinins
und bei 99,21 % keine Messung

des Albumin/Kreatinin-Verhilt-
nisses im Urin (UACR) durch-
gefiihrt. Eine einmalige Bestim-
mung des Serumkreatinins er-
folgte bei 17,34 % und der UACR bei
0,37 % der Patient:innen. 40,09 %
bzw. 0,42 % der Patient:innen er-
hielten >2 Messungen von Serum-
kreatinin bzw. UACR im Beobach-
tungszeitraum. Die durchschnitt-
liche jihrliche Anzahl der Serum-
kreatinin- bzw. UACR-Messungen
pro Patient:in (mit mindestens einer
Messung) betrug 1,77 bzw. 1,04.
Zusammenfassung: Diese Ana-
lyse von Datensitzen von mehr als
400.000 Patient:innen zeigt, dass
trotz bekannter Risikofaktoren und
dem relevanten Einfluss der CKD
auf die Prognose der Patient:innen
eine entsprechende CKD-Labordiag-
nostik in der hausirztlichen Versor-
gung in Deutschland selten durch-
gefiithrt wird. Die weitere Daten-
auswertung der InspeCKD-Studie
wird zu einem tieferen Verstind-

nis der CKD-Versorgungssitua-

tion in Deutschland beitragen und
kénnte die Ableitung von Mafinah-
men zur Verbesserung der Prognose
dieses Risikokollektivs ermoglichen.

Tabelle 1: Ausgangscharakteristika

Charakteristika

Geschlecht, n (%)
Mannlich
Weiblich
Unbekannt/divers*

Risikofaktoren, n (%)
Diabetes mellitus
Hypertonie
CVvD

Mittlerer BMI, kg/m? = STD

Mittleres Alter, Jahre = STD

*Schlieftt: unbekannt, nicht bestimmt, divers und verschiedene ein.

196.976 (47,88)
213.320 (52,09)

109 (0,03)

152.249 (37,49)
337.006 (81,92)
176.229 (42,84)

29,36 * 6,15
65,28 + 14,72
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Phosphat reguliert seine renale
Ausscheidung unabhingig von
FGF23 und PTH iiber die ERK1/2-
vermittelte Reduktion von NPT2a
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und Stoffwechselerkrankungen, Zentrum
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Hintergrund: Die phosphaturi-
schen Hormone Fibroblast growth
factor 23 (FGF23) und Parathor-
mon (PTH) férdern die renale Phos-
phatausscheidung durch eine
FGFR1/Klotho- bzw. PTH1R-vermit-
telte ERK1/2-Aktivierung, die zur
Inhibition der Natrium-Phosphat-
Cotransporter NPT2a (SLC34A1)
und NPT2c¢ (SLC34A3) in proxi-
malen Tubuluszellen (PT) fiithrt.
In Knochenzellen aktiviert ho-

hes extrazellulires Phosphat
ERK1/2 via PiT-1 (SLC20A1) und
PiT-2 (SLC20A2). Bisher ist unklar,
ob eine hohe Phosphatkonzent-
ration auch von PT-Zellen wahr-
genommen wird und inwieweit
Phosphat unabhingig von FGF23
und PTH seine eigene renale Aus-
scheidung regulieren kann.
Methode: Um die Rolle von Phos-
phatbei der Regulation der Phos-
phathomdostase niher zu untersu-
chen wurden minnliche C57BL/6-
Miuse fiir 6 Monate auf eine 0,8 %
Kontrollphosphatdiit (Ctrl) oder
eine 2 % Hochphosphatdiit (HPD)
gesetzt. Eine HPD-Gruppe wurde
nach 4 Monaten zusitzlich mit
einem Kalzimimetikum (Etelcalce-
tid) zur Senkung von FGF23 und
PTH behandelt. In vitro wurden
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PT-Zellen mit Phosphat, FGF23

oder PTH + dem Phosphattranspor-
ter-Inhibitor Foscarnet stimuliert.
Ergebnisse: Die HPD fiihrte zu er-
hohten Plasmakonzentrationen von
FGF23 und PTH, die mit einer redu-
zierten tubulidren Phosphatriickre-
sorption und einer erhéhten fraktio-
nierten Phosphatausscheidung ein-
hergingen. RNAseq-Analysen aus iso-
lierten PT-Zellen zeigten eine Reduk-
tion von Fgfrl, Kl, Slc34a1 und Slc3443
und eine Induktion von SIc2042 in
der HPD-Gruppe im Vergleich zur
Ctrl. gPCR- und Immunoblot-Analy-
sen des gesamten Nierengewebes be-
stitigten die Reduktion des FGF23-
Co-Rezeptors Klotho in der HPD-
Gruppe, wihrend Fgfr1 nichtsigni-
fikantverindert war. Die Proteinex-
pression von NPT2a war in isolierten
Vesikeln der Biirstensaummembran
von HPD-gefiitterten Miusen ver-
ringert, und Immunfluoreszenzfir-
bungen zeigten eine Internalisierung
von NPT2a aus der apikalen Biirsten-
saummembran. Eine Behandlung
mit Etelcalcitid fiithrte zu einer Re-
duktion von zirkulierendem FGF23
und PTH, wohingegen die Phosphat-
ausscheidungim Urin der HPD-
Miuse weiterhin erhohtblieb. In kul-
tivierten PT-Zellen induzierte hohes
Phosphat die Phosphorylierung von
ERK1/2 und die mRNA-Expression
von Slc20a2, wihrend Sle34al suppri-
miert war. Die Phosphat-vermittelte
PiT-2/ERK1/2-Aktivierung konnte
durch die gleichzeitige Behandlung
mit Foscarnet geblockt werden.
Zusammenfassung: Unsere Daten
sprechen dafiir, dass hohes Phos-
phatunabhingigvon FGF23 und
PTH uber die Aktivierung der PiT-2/
ERK1/2-Signalkaskade zur Inter-
nalisierung von NPT2a fithrt und
esdadurch zu einer erhdhten rena-
len Phosphatausscheidung kommt.

Hypertonie und Komplikationen
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Significance of the Nav 1.8. voltage-
gated, tetrodotoxin-resistant
sodium channel for renal sensory
innervation in mice and rats

K. Rodionova; T. Ditting’; K. Holz-
mann; F. Bach; N. Cordasic;

S. Loosen; K. F. Hilgers; P. Linz?;

C. Ott!; R.E. Schmieder; M. Schiffer;

K. Amann’; R. Veelken

Medizinische Klinik 4, Nephrologie und
Hypertensiologie, Universitdtsklinikum,
Friedrich-Alexander-Universitdit
Erlangen-Niirnberg, Erlangen;

! Medizinische Klinik 4, Schwerpunkt
Nephrologie/Hypertensiologie, Klinikum
Niirnberg, Paracelsus Medizinische
Privatuniversitdt, Niirnberg; ? Institut
fitr Radiologie, Universititsklinikum,
Friedrich-Alexander-Universitdit
Erlangen-Niirnberg, Erlangen; 3 Institut
fitr Nephropathologie, Universitdts-
klinikum, Friedrich-Alexander-
Universitdt Erlangen-Niirnberg,
Erlangen

Objective: Our previous work re-
peatedly showed that the sen-

sory innervation of the kidney in
rats has a peculiarity containing
predominantly (more than 50 %)
highly active tonic neurons to elec-
trical stimulation. In a previous
publication (DOI: 10.1152/ajpre-
nal.00011.2012) we demonstrated
an increased mRNA expression of
the TTX-resistant sodium channel
Nav1.8 in renal sensory neurons.
Hence, we tested the hypothesis
that tonic firing pattern is related
to the specific expression of Nav1.8
on the cell surface of neurons with
renal sensoric axons in the dor-

sal root ganglia (DRG Th12-L2).
Method: Harvested dorsal root
ganglion neurons (DRG Th11-L2)
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from male Sprague Dawley (SD
with renal afferents were investi-
gated in primary neuronal cell cul-
ture using current clamp mode

to assess action potential gen-
eration during current injec-

tion and to characterize neurons
as tonic highly active and pha-

sic less active neurons using a
Nav1.8 blocker (A-803467) bevore
and after stimulation. Further, re-
nal DRG neurons from a Nav1.8
knock out mouse (C57BL6J-Sc-
nl0atm1Jwo) were investigated in
a current clamp mode. C57BL6
mouse was used as control.
Results: At a concentration of

0.3 pM the maximum AP fir-

ing frequency was blocked from
13+/- 1.1 APs/600ms to 7.6+/- 1.4
APs/600ms under superfusion with
a Nav1.8 blocker. No blocker ef-
fects were seen at a concentration
of 0.1 M and due to superfusion
with the solvent methanol alone.
The firing pattern of renal neurons
in the C57BL6 mouse was sim-
ilar to that in the SD rat with a
dominance of the tonic highly ac-
tive neurons. In a Nav1.8 knock
out mouse (C57BL6J-Scnl0atm-
1Jwo) in the population of neurons
with dendrites from the kidney
only a single cell out of 70 showed
tonic firing behavior (control vs
Nav1.8 KO mouse, z-test, p<0.05).
Conclusion: Under physiologi-

cal conditions, renal sensory neu-
rons exhibit predominantly a fir-
ing pattern associated with higher
excitability. Our findings in this
study support the significance of
the TTX-resistant sodium chan-
nel Nav1.8 for the spezific tonic fir-
ing pattern of neurons with re-
nal projections. That might be

of importance for pharmacolog-
ical interventions to influence

renal nerve activity, which likely
plays a crucial role in the regula-
tion of blood pressure and con-
trol of cardiovascular function.

Interstitielle Erkrankungen
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DKK3 im Urin zeigt eine kurz-
fristige Verschlechterung der
Nierenfunktion bei Kindern

mit CKD an und identifiziert
diejenigen, die von nephro-
protektiven Interventionen
profitieren

S.J. Schunk; T. Speer?; D. Fliser;

F. Schaefer?

Nieren- und Hochdruckkrank-

beiten, Klinik fiir Innere Medizin "V,
Universitdt des Saarlandes, Homburg/
Saar; ! Medizinische Klinik 4,
Universitdtsklinikum, Johann Wolfgang
Goethe-Universitit, Frankfurt a. M.;

2 Pidiatrische Nephrologie, Zentrum fiir
Kinder- und Jugendmedizin, Ruprecht-
Karls-Universitit Heidelberg, Heidelberg

Hintergrund: CKD im Kindes-
alter ist eine fortschreitende Er-
krankung mit erheblichen Auswir-
kungen auf die Lebenserwartung
und -qualitit. Wir haben die Aus-
sagekraft des tubuliren Stressmar-
kers Urin-Dickkopf-3 (uDKK3),
bei der Bestimmung des kurzfris-
tigen Risikos eines Fortschrei-
tens der CKD bei Kindern und
bei der Identifizierung derjeni-
gen, die von spezifischen neph-
roprotektiven Mafnahmen pro-
fitieren werden, untersucht.
Methode: Wir untersuchten den
Zusammenhang zwischen uDKK3
und nephrologischen Endpunk-
ten sowie die Wechselwirkung
von uDKK3 mit einer intensi-
vierten Blutdruckeinstellung in
der randomisiert-kontrollierten

ESCAPE-Studie. Dariiber hinaus
wurden uDKK3 und die geschitzte
glomerulire Filtrationsrate (eGFR)
bei 659 Kindern mit CKD, die an
den prospektiven multizentrischen
ESCAPE- (Primirkohorte) und 4C-
Studien (Validierungskohorte) teil-
nahmen, zu Studienbeginn und bei
halbjihrlichen Nachuntersuchun-
gen quantifiziert, was 3.935 halb-
jahrliche Auswertungsblécke ergab.
Ergebnisse: In beiden Kohorten
war uDKK3 iiber dem Median, d.h.
>1.689 pg/mg Kreatinin, mit einem
signifikant stirkeren 6-Monats-Ab-
fall der eGFR verbunden (ESCAPE:
~5-6%, 95% CI: -8-6, -2-7 %

vs. 1,0%, 95% CI: ~1-9,3-9 %,
P<0,0001; 4C: -6-2%, 95 % CI: ~7—
3,-5-0 vs. ~1-5%, 95 % CI: ~2-9,
-0-1, P<0,0001), unabhingig von
Diagnose, eGFR und Albuminurie.
In der ESCAPE-Studie beschrinkte
sich der positive Effekt einer in-
tensivierten Blutdruckkontrolle
auf das Niereniiberleben und

die Notwendigkeit einer Nieren-
ersatztherapie auf Kinder mit
uDKK3 >1.689 pg/mg (HR 0-27,
95 % CI: 0-14,0-55; NNT 4-0

vs. 250-0 und HR 0-33, 95 % CI:
0-14-0-85; NNT 6-7 vs. 55-6).

In 4C fithrte die Hemmung

des Renin-Angiotensin-Sys-

tems zu signifikant niedrige-

ren uDKK3-Spiegeln (12.235

vs. 6.861 pg/mg, P<0-0001).
Zusammenfassung: uDKK3

weist auf das kurzfristige Risiko
einer nachlassenden Nierenfunk-
tion bei Kindern mit CKD hin
und koénnte einen personalisier-
ten medizinischen Ansatz ermog-
lichen, indem diejenigen identifi-
ziert werden, die von einer phar-
makologischen Nephroprotektion,
wie z.B. einer intensiveren Blut-
druckeinstellung, profitieren.
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The DiaT T-Trial: Exercise during
hemodialysis in patients with
chronic kidney failure

K. Anding-Rost; G. von Gersdorff;

P. von Korn?; G. Thorst’; M. Kauf
mann’; T. Bér; S. Zeifller?; S. Hofling?;
N. Gdrtner’; M.J. Haykowsky®;

S. Degenhardt; C. Wanner®; M. Halle?
ReNi e. V., KfH-Nierenzentrum Bischofs-
werda, Bischofswerda; * QiN-Gruppe,
Innere Medizin II, Uniklinik Koln,
Koln; 2 Priventive Sportmedizin und
Sportkardiologie, Klinikum rechts der
Isar, Technische Universitit Miinchen,
Miinchen; 3 Zentrum Klinische Studien,
Universitdtsklinikum Freiburg, Freiburg
* Physiotherapie Zwickau, Zwickau;

3 College of Health Sciences, University of
Alberta, Edmonton/USA; ¢ Medizinische
Klinik und Poliklinik I, Abteilung fiir
Nephrologie, Universitdtsklinikum,
Julius-Maximilians-Universitit Wiirz-
burg, Wiirzburg

Objective: Kidney failure pa-
tients on hemodialysis experi-
ence physical deconditioning and
multi-morbidity. Exercise inter-
ventions may counteract this cy-
cle of high health economic bur-
den, but the clinical role is unclear.
Method: This multi-center, clus-
ter-randomized, controlled trial as-
sessed combined endurance and
resistance exercise training ver-

sus usual care during hemodial-
ysis in chronic kidney failure re-
garding physical functioning, qual-
ity of life, hospitalizations, and
overall survival. The primary out-
come was the change in the 60 sec-
onds sit-to-stand test (STS60) be-
tween baseline and 12 months.
Results: A total of 1,211 patients
underwent randomization, 917 of

Freie Vortrage

whom (65.9 + 14.4 years; 38.9 % fe-
male) were included in the full anal-
ysis (exercise intervention: n=446;
usual care: n=471). At 12 months,
the STS60 repetitions improved
from 16.2+7.6 to0 19.2+9.1 in

the exercise group but declined
from 16.2+7.1 to 14.7+7.9 in the
usual care group (group differ-
ence 3.85 repetitions; 95 % CI: 2.22;
5.48; P<0.0001). The timed up-
and-go test (-1.1 5;95% CI: -1.9; 0.3;
P=0.0078) and distance walked in
6 min (+37.5m; 95 % CI: 14.7; 60.4;
P=0.0013) improved in the exer-
cise group versus usual care. Regard-
ing SF-36 quality of life, the physi-
cal summary score (P=0.0495) and
vitality subscale (P=0.0005) im-
proved in the exercise group ver-
sus usual care, but the other sub-
scales did not change. Median days
spent in hospital annually were 2
in the exercise group and 5 in the
usual care group (P=0.036). Mor-
tality and dialysis-specific ad-

verse events were not affected.
Conclusion: Twelve months

of intradialytic exercise in pa-
tients with kidney failure signifi-
cantly improves physical func-

tion compared to usual care.

Genetik
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Implication of FOXD2 in syndromic
congenital anomalies of the
kidney and urinary tract with
proteinuria - linking monogenic
with multifactorial disease

K. M. Riedbammer; T.-M.T. Nguyen';
C. Kosukcu?; J. Calzada-Wack?;

U. Heemann; A. Kottgen*; S. Arnold”;
F. Ozaltin® M. Schmidts’; J. Hofele®
1I. Medizinische Klinik, Nephrologie,
Klinikum rechts der Isar, Technische
Universitit Miinchen, Miinchen;

! Department of Human Genetics,
Radboud Institute for Molecular Life
Sciences, Radboud University Medical
Center, Nijmegen/NL; 2 Depart-

ment of Bioinformatics, Institute of
Health Sciences, Hacettepe University,
Ankara/TR; ? Institute of Experimental
Genetics, German Mouse Clinic, Helm-
holtz Zentrum Miinchen, Neuberberg;

* Medizin IV, Nephrologie und

Institut fiir genetische Epidemiologie,
Universitdtsklinikum, Albert-Ludwigs-
Universitdt Freiburg, Freiburg; ° Institut
fitr Experimentelle und Klinische
Pharmakologie und Toxikologie,
Universitdtsklinikum, Albert-Ludwigs-
Universitdt Freiburg, Freiburg; © Depart-
ment of Pediatric Nephrology, Faculty of
Medicine, Hacettepe University, Ankara/
TR; 7 Zentrum fiir Kinder- und Jugend-
medizin, Universitdtsklinikum Freiburg,
Freiburg; ® Institut fiir Humangenetik,
Klinikum rechts der Isar, Technische
Universitdt Miinchen, Miinchen

Objective: Congenital anomalies of
the kidney and urinary tract (CA-
KUT) are the leading cause for
chronic kidney disease (CKD) up
to the age of 30 years. Comprehen-
sive genetic testing like exome se-
quencing (ES) resulted in the dis-
covery of multiple monogenic
forms of CAKUT. However, diag-
nostic yield for monogenic CAKUT
is still low. This study aimed to elu-
cidate the molecular mechanism

in two consanguineous families

of Arabic and Turkish origin, re-
spectively, with syndromic CAKUT
in several affected individuals.
Method: ES in the index indi-
viduals. Generation of CRISPR/
Cas9-derived Foxd2 knock-out (KO)
mice. CRISPR/Cas9-mediated

KO of Foxd2 in ureteric-bud-in-
duced mouse metanephric mesen-
chyme cells with subsequent RNA
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sequencing. FOXD2 genome-wide
association study (GWAS) of al-
buminuria fine-mapping.

Results: ES identified two different
rare homozygous variants in FOXD2:
a frameshift in the Arab and a mis-
sense variant in the Turkish family
with segregation fitting to autoso-
mal recessive inheritance. CRISPR/
Cas9-derived Foxd2 KO mice had a
CAKUT phenotype. Extrarenal fea-
tures included mandibular, ophthal-
mologic, and behavioral anomalies,
recapitulating the phenotype in hu-
mans. Transcriptomics in CRISPR/
Cas9-derived Foxd2 KO in meta-
nephric mesenchyme cells showed
enrichment of numerous differen-
tially expressed genes important

for renal/urogenital development,
among these Pax2 and Wnt4, as well
as differential expression hinting at
a cell identity shift towards a stro-
mal cell identity. Interestingly, the
FOXD2 locus (1p33) has been linked
to albuminuria in GWAS meta-anal-
yses in adults. Affected individu-

als of this study showed protein-
uria up to the nephrotic range, one
of them with focal segmental glo-
merulosclerosis on kidney biopsy.
Fine-mapping of the FOXD2 locus
signal revealed a common single nu-
cleotide polymorphism upstream of
FOXD2, rs17453832, overlapping ac-
cessible chromatin regions exclu-
sively in podocytes, implicating a
podocyte-specific regulatory vari-
ant affecting FOXD2 expression.
Conclusion: Our data implicate
FOXD2 dysfunction in autosomal re-
cessive syndromic CAKUT and sug-
gest that disturbance of the PAX2-
WNT4 axis may be contributing to
the phenotype. Intriguingly, GWAS
data alludes to a role of FOXD2 in
maintenance of podocyte integrity
during adulthood. In summary, our
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data links FOXD2 to both mono-
genic and multifactorial disease,
making it a promising target to
tackle kidney fibrosis and CKD.

AKI Langzeitkomplikationen
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Kidney function predicts mortality
in geriatric ICU patients

E. Alba Schmidt; K. Roedl?;

J. Miiller?; S. Kluge'; T. B. Huber;

C. Schmidt-Lauber
Nephrologie/Rbeumatologie und
Endokrinologie/Diabetologie,

II1. Medizinische Klinik, Universitdits-
klinikum Hamburg-Eppendorf,
Hamburg; ! Klinik fiir Intensivmedizin,
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Objective: The age of patients ad-
mitted to intensive care units (ICU)
increased over recent decades. While
the risk of comorbidities and acute
complications rises with advanced
age, there also is a physiological de-
cline in several organ functions.
Both explicitly applies to kidney
function. However, the incidence
and relevance of pre-existing chronic
kidney disease (CKD) as well as
acute kidney injury (AKI) in elderly
ICU patients remains poorly under-
stood. This study aims to investigate
the epidemiology and relevance of
kidney function in this population.
Method: We conducted a retro-
spective analysis of all adult pa-
tients > 90 years admitted to ICUs
at a tertiary care center in Ham-
burg, Germany, from January 1*
2008 to April 30" 2019. Baseline
kidney function was determined

by chart review of the last year s
creatinine values and AKI was de-
fined by creatinine slops according
to the KDIGO criteria. Estimated
glomerular filtration rate (eGFR)
was calculated with the 2009 CK-
DEpi formula for creatinine. Pa-
tients were followed for one year af-
ter discharge. Cox regression mod-
els were used to analyze the impact
of CKD and AKI on mortality. Anal-
yses were adjusted for age, sex, body
mass index, Charlson Comorbid-
ity Index (CCI) without CKD scor-
ing, hypertension, need of mechan-
ical ventilation or vasopressor use.
Results: A total of 1054 patients
were identified (mean age 93 years,
67.2 % female). Mean baseline eGFR
was 48 ml/min/1.73 m? (standard
deviation 21) and 70.4 % suffered
from CKD defined by an eGFR

<60 ml/min/1.73 m* In-hospital
and one-year mortality were 28.8 %
and 57.8 %, respectively. Even after
adjustment for competing risk fac-
tors, cox regression models showed
an increased risk for in-hospital and
one-year mortality by pre-existing
CKD with Hazard Ratios (HR) of
1.41 (95 %-confidence interval (CI)
1.98-1.85) and 1.32 (95 %-CI 1.1-
1.59), respectively. AKI occurred in
251 patients (23.8 %) and was ac-
companied by adjusted HR for
in-hospital and one-year mortal-
ity of 2.17 (95 %-CI 1.71-2.76) and
1.8 (95 %-CI 1.5-2.515), respec-
tively. Effects on mortality were
even obvious for the 190 patients
with AKI stage I (HR 1.74, 95 %-CI
1.36-1.74 for in-hospital and 1.63,
95 %-CI 1.34-1.98 for one-year mot-
tality). HR for AKI and CKD were
higher than for CKD censored CCI.
Conclusion: Pre-existing CKD and
AKI are common and highly im-
portant, independent risk factors
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for short- and long-term out-
comes of geriatric ICU patients.
This highlights the importance of
kidney function and the need of
a thorough nephrological evalua-
tion in elderly patients at ICUs.

Immunkompetenz und Impfung
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SARS-CoV2-Neutralisierungs-
kapazitit bei Himodialyse-
patienten vor und nach einer
fiinften Impfung mit dem
aktualisierten Impfstoff Comirnaty
Original/Omicron BA.4-5

L. Platen; B.-H. Liao’; M. Tellenbach;
C.-C. Cheng?; C. Holzmann-Littig;

E. Platen?; C. Schmaderer; U. Heemann;
L. Renders; U. Protzer'; M. C. Braunisch
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! Institut fiir Virologie, Klinikum
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Miinchen, Miinchen; 2 Nierenzentrum
Mechernich, Mechernich

Hintergrund: Himodialyse Patien-
ten entwickeln eine im Vergleich zur
Allgemeinbevolkerung reduzierte se-
rologische Immunitit nach SARS-
CoV-2 Impfungen und haben ein
erhohtes Mortalitits- und Morbi-
dititsrisiko im Falle einer SARS-
CoV-2 Durchbruchsinfektion.
Methode: 52 Himodialysepatien-
ten, die vierfach mit den urspriing-
lichen SARS-CoV-2 Impfstof-

fen (BNT162b2, AZD1222, mRNA-
1273) immunisiert wurden, erhiel-
ten einen Booster mit dem Up-
date-Impfstoft Comirnaty Origi-
nal/Omicron BA.4-5 8,3 Monate
nach der 4. Impfung. Zwei Monate
vor der 5. Impfung (6,3 Monate
nach der 4. Impfung) und 28 Tage
nach der 5. Impfung wurde die

S1-spezifische anti-SARS CoV2 IgG
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Abbildung 1. S1-Wildtyp-spezifische anti-SARS CoV-2-IgG und Live-Virus
Neutralisationskapazitiiten der zuletzt pridominanten Omicron Varianten bei
Hiimodialysepatienten vor und nach der 5. Impfung (n=52).

Antikérper Titer sind in AU/ml angegeben, die Neutralisationskapazitit ist als
Verdiinnungsstufe mit 50% Infektionsinhibition (IC50) dargestellt. Die statistische Analyse
wurde mittels Wilcoxon Test fiir verbundene Stichproben durchgefiihrt. Zur verbesserten
Anschaulichkeit wurde fiir die y-Achse eine logarithmische Darstellung gewihlt.

FV28-1

Live-Virus-Neutralisationskapazitit
der Omicron Varianten BA.5, BQ.1.1
und XBB.1.5 im S3-Labor sowie die
S1-Wildtyp-spezifischen anti-SARS-
CoV-2 IgG Antikérper bestimmt.
Ergebnisse: Vier Wochen nach der
5. SARS-CoV-2 Impfung mit dem
Update Impfstoff zeigte sich eine

signifikant verbesserte Neutralisa-
tionskapazitit fiir alle untersuch-
ten SARS CoV-2 Omicron Varian-
ten (Abb. 1), sowie signifikant er-

hohte S1-Wildtyp spezifische IgGs.
Zusammenfassung: Eine S. SARS

CoV-2 Impfung mit dem Up-
date-Impfstoft Comirnaty Original/
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Omicron BA.4-5 verbessert sowohl
die Wildtyp-spezifischen Antikor-
pertiter als auch die Neutralisa-
tionskapazitit der aktuell pridomi-
nanten Omicron Varianten BA.S,
BQ.1.1 und XBB.1.5 bei Himodia-
lysepatienten. Daher ist anzuneh-
men, dass eine S. Auffrischungs-
impfung mit dem Update Impf-
stoff die Immunitit gegen ak-
tuelle und urspriingliche SARS
CoV-2 Varianten bei Dialysepatien-
ten verbessert und zu empfehlen
ist. Inwieweit diese Auffrischimp-
fung Durchbruchsinfektionen ver-
meidet, miissen weitere longitu-
dinale Untersuchungen zeigen.

Systemerkrankungen
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Objective: Treatment of autoim-
mune diseases demands a shift
from unspecific immunosuppres-
sion towards targeted therapies.
This could be achieved by turn-
ing pro-inflammatory T helper
cells into anti-inflammatory sub-
sets. However, the molecular path-
ways involved in T cell plasticity
and stability are not fully under-
stood. Single cell CRISPR-screens
are a powerful tool to simultane-
ously analyze the impact of multi-
ple genes on cellular phenotypes.
Results: By combining single cell
gene expression analysis and T
cell receptor sequencing, we un-
cover Th17 to Th1 cell plasticity
in the human kidney in renal au-
toimmunity. To investigate the
molecules involved in T cell plas-
ticity in disease settings, we estab-
lished in vivo single cell CRISPR
droplet sequencing (iCROP-seq).
By applying this technique to in
vivo models of inflammatory dis-
eases in the kidney and intestine,
we demonstrate that CRISPR-in-
duced alterations in T cell po-
larization can be identified and

ranked according to correspond-
ing transcriptional perturbations.
In particular, we targeted pro-in-
flammatory Th17 cells in mod-
els of immune-mediated diseases
and quantified polarization biases
into Th1 and regulatory T cells.
Conclusion: iCROP-seq will fa-
cilitate the identification of ther-
apeutic targets by highly effi-
cient functional stratification

of genes and pathways in a dis-
ease- and tissue-specific manner.
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Objective: The decision about dis-
card or acceptance of the rare and
increasingly marginal deceased do-
nor kidneys in Eurotransplant (ET)
countries has to be made without
solid evidence. We developed and
validated flexible clinicopathologi-
cal scores for the prognostication of
delayed graft function (DGF) and
1-year death-censored graft loss re-
flecting current practice and the
geographic distance of ET countries
including Croatia and Belgium.
Method: The training dataset was
n=583 DGF and n=717 for 1-year
graft loss, with validation datasets
n=159 and n=165, respectively. In
step 1, stepwise logistic regression
models including solely clinical pre-
dictors were applied to estimate the
risk of each outcome. In step 2, risk
estimates were updated for statisti-
cally useful, intermediate risk-per-
centiles with histological predictors.
Results: Prevalence of DGF was

27 % in the training- and 29 % in
the test-set; it was 9 % and 8 % for
1-year graft loss. Step 1 revealed

an increased risk of DGF with in-
creased cold ischemic time, donor
BMI, recipient BMI, dialysis vintage,
number of HLA-DR mismatches or
recipient CMV IgG positivity. Net
benefit was maximized at a risk
threshold of 26 % (ANB=6%); on
training- and test-set overall c-statis-
tics were 0.673 and 0.708, with cal-
ibration slopes of 1.00 (0.69-1.31)
and 0.79 (0.40-1.19), respectively. At
a range between 18 % and 31 %, ac-
curacy of DGF-prognostication im-
proved with histology including
number of glomeruli and Banff cv.
Risk of 1-year graft loss was in-
creased in recipients with increased

cold ischemic time, sum of HLA-A.
-B, -DR mismatches and do-

nor age. Net benefit was max-
imized at a risk threshold of

8% (ANB=2%). Comparing train-
ing- and test-set, c-statistics were
0.693 and 0.788, with calibra-

tion slopes of 1.00 (0.59-1.41)

and 1.76 (0.66-2.86), respec-

tively. Accuracy of 1-year graft loss
prognostication marginally im-
proved (c-statistics=0.701 and
0.791) on the whole set with inclu-
sion of Banft ct (ct0/1 vs. ct2/3)
without change in net benefit.
Conclusion: Our novel simple flex-
ible scores with optional inclu-
sion of time consuming and often
unavailable expert nephropathol-
ogy should deliver good results for
clinical practice in ET. Our flexible
scores should undergo further val-
idation and adjustment for dona-
tion after cardiac death and the in-
creasing use of perfusion pumps.

Haufig iibersehene
Ursachen der CKD
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Objective: Nephronophthi-

sis (NPH) represents an autosomal
recessive tubulointerstitial kidney
disease and the most frequent ge-
netic causes of kidney failure (KF)
in children. The broad clinical
spectrum and genetically overlap-
ping syndromes make NPH a bur-
den and heterogeneous disease with
challenging diagnoses and a lim-
ited gene panel detection rate of still
71% (Petzold et al 2023). Factors con-
tributing to missed diagnosis in-
clude phenocopying condition mim-
icking NPH associated symptoms
or extrarenal features and the inter-
pretation of hypomorphic variants.
Method: Whole-exome sequenc-
ing (WES) was applied to 55 indi-
viduals (51 families) with a clini-
cal diagnosis of NPH after targeted
gene panel failed to identify diag-
nostic variants. Candidate genes
were screened in comparison with
two lists of potential ciliopathy can-
didate genes: one genome-wide
screening in human kidney organ-
oids (Ungricht et al 2022) and one
computed with known interact-

ing ciliopathy genes neighbours.
Results: ES provided a ge-

netic diagnosis in 35 % of

Freie Vortrage

patients (17/48 families). The detec-
tion rate was comparably higher in
patients presenting with early KF,
syndromic form of disease and con-
sanguineous parents (Figure 1A, B).
Hypomorphic variants in known
NPH genes including CEP164

and BBS?7, or variants in more re-
cently identified NPH genes
ADAMTS9 and SCLT1 could be de-
tected. Kidney diseases such as
ADPKD (PKD1; #173900), ne-
phrotic syndrome (COQ8B and
LAMB2; #615573 and 614199), and
FSGS (PAX2; #616002) were diag-
nosed in five families phenocopying
NPH kidney phenotype of cysts and
hyperechogenicity. Systemic disor-
ders including Primary Hyperoxal-
uria (AGXT; #259900), Shukla-Ver-
non syndrome (BCORLI; #301029),
and Cortical dysplasia (TUBB3;
#600638), as well as specific heredi-
tary eye or skeletal diseases includ-
ing Retinitis pigmentosa (DHX38;
#618220),Cone-rod retinal dys-
trophy (CRX; #120970), and Poly-
dactyly IQCE; #617642) mim-
icked extrarenal ciliopathy symp-
toms. Two families revealed vari-
ants in a nephropathy in combi-
nation with a non-kidney-disease
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gene (SLC22 A12+RPGR and

COL4 A3 +CCDC40). Further-

more, in three families WES un-
ravelled potential candidate genes
playing a role in the structure and
function of cilia (LRRCC1 and
CFAP46) or podocytes (PTPRQ).
Conclusion: WES clarified patho-
genic variants in known NPH genes
as well as in genes associated to kid-
ney and systemic diseases improv-
ing accurate diagnosis even in in-
complete or unusual phenotypes,
thus suggesting specific diagnos-
tic and therapeutical approaches.
Three potential candidate genes
need to be further investigated with
regard to their pathogenic effect.
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by preventing fatal microthrombi
formation and subsequent or-

gan ischemia. Beyond the ma-

jor impact on clinical manage-
ment and patient outcomes, capla-
cizumab has enabled a plasma ex-
change-free treatment in a grow-
ing number of cases. Here, we re-
port the first comprehensive analysis
of the largest to date iTTP patient
cohort, managed with a modified
treatment protocol, aiming to with-
hold PEX and monitor the initial
platelet response to caplacizumab.

Method: Patients were identified
from the REACT-2020 TTP regis-
try and an Austrian cohort of iTTP
patients. For the PEX-free cohort

41 patients were identified, with a
total of 42 acute iTTP episodes, that
were managed with a modified treat-
ment regimen, aiming to avoid PEX
if platelet count robustly increased
after a first dose of caplacizumab.
Baseline characteristics, treatment
modalities and outcome param-
eters were compared to a control
group of 59 iTTP patients, receiving

caplacizumab treatment.

Table 1. QOutcome parameters of plasma exchange-free cohort and standard of care cohort with frontline

PEX-free cohort

SOC cohort

Stuttgart — Katharinenhospital, Parameter | (n=42) (n=59) | P Value
Stuttgart; " Medizinische Klinik II,
Nephrologie und Klinische Immunologe, :1":‘.'“”".““"““’!" : —
. . .. .. cdlan nme to platelet count normalization — -
Universititsklinikum, Rbeinisch-West- days (range) | 34 | 35 (2:27) | 02155
falische Technische Hochschule Aachen, Key secondary outcomes
Aachen No. of.psu'cms ac_h_icvirjg a c.].inica.l response )
(%), without requiring PEX in the PEX-free 38 (90.3) 57 (96.6) 0.2304
cohort
Objective: Immune throm- Total no. of patients achieving a clinical 41976 57 (96.6) 0999
: : | tesponse (Vo)
botic thromboc)’topemc pur- No. of patients with a clinical exacerbation (%) 2 (4.8) 9(15.3) 0.1159
pura (iTTP) is a rare, chronic au- No. of patients refractory to therapy (%) 0 (0) 107
toimmune disease, that may pres- TTP-related death — no. (%) 0(0) 1(L.7)
ent with life-threatening acuity. Other secondary outcomes
The approval of the anti-VWF na- Median change in P"““;“ count /‘:f'“ firstdose | 155 (53 10 90) 16 (-7 to 81) 0.8394
. O caplacizumal 11'8.[12&‘ X
nobody caplacizumab has added a Median time to recovery of ADAMTS13
: : : activity to >20% after caplacizumab start — 24 (6-278) 35 (6-281) 0.0057
new principle to iTTP management, daye (ange)
Patients without confitmed recovery of
ADAMTS13 activity to >20% at end of 4(95) 10 (16.9) 0.3854
follow-up — no. (%)
No. of days in hospital
- 1.0 L PEX-free cohort Mean (IQR) 13 (5-18) 18 (9-21) 0.0318
o3 g L soceomot Median (range) 10.5 (0-44) 14 (6-137) :
53
g 2 No. of patients admitted to 1CU (%) 6 (14.3) 42 (71.2)
c E 0.5 Data missing 7(16.7) 11 (18.6) <0.001
EE E Days on ICU (range)
z Mean 824 6 (2-6) 0.7191
0.0 T . - - - 5|o Median (range) 4 (2-32) 3.5 (2-30) )
D
No. at rigk s Bleeding reported — no. (%) 5(11.9) 2(3.3) 0.1240
PEX-free cohort 42 2 1 1 1 0 Major bleeding according to ISTH — no. (%) 2(4.8) 0 (0y 0.1705
S0C cohort 59 1 1 o o (1]
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frontline treatment with caplaci-
zumab, in addition to PEX and im-
munosuppression (SOC cohort).
Results: Median time to platelet
count normalization was 3 days in
the PEX-free cohort and 3.5 days in
the SOC cohort. There was no sig-
nificant difference in time to plate-
let count normalization, based on
Kaplan Meier analysis. The num-
ber of patients achieving a clin-
ical response without PEX was

38 (90.5 %), compared to 57 pa-
tients (96.6 %) in the SOC co-

hort (p=0.2304). Four patients of
the PEX-free cohort did not re-
spond to PEX-free treatment and
PEX was initiated. Active CMV in-
fection, active HIV and hepatitis

B infection and diagnosis of tera-
toma were identified as likely rea-
sons for missing response to PEX-
free approach. Duration of hospi-
tal stay was significantly shorter in
the PEX-free cohort, and fewer pa-
tients were admitted to the ICU.
Conclusion: Our modified treat-
ment protocol was successfully im-
plemented in the majority of iTTP
patients. In particular, we observed
no significant difference in time to
platelet count normalization be-
tween iTTP patients treated with
and without PEX. Analysis of key
secondary outcomes did not find
significant differences in propor-
tion of patients achieving a clini-
cal response, experiencing exacerba-
tions or refractoriness. These find-
ings indicate that the efficacy of
caplacizumab in controlling mi-
crovascular thrombosis and at-
taining a clinical response is in-
dependent of concomitant PEX.
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Hintergrund: Die Mikrozirkula-
tion ist an metabolischen und im-
munologischen Prozessen betei-
ligt. Traditionell wird sie mit einer
transendothelialen Leukozytenin-
filtration in entziindetes Nierenge-
webe in Verbindung gebracht. Wir
postulieren, dass die renale Mik-
rozirkulation als Immun-Schnitt-
stelle deutlich komplexer ist und
neben Endothelzellen zahlrei-

che weitere Zelltypen beinhaltet.
Methode: Wir etablierten ein Proto-
koll zur Unterscheidung von mikro-
vaskuldren und parenchymalen Leu-
kozyten der Niere. Die Zellpopula-
tionen wurden mit dem peripheren
Blut von C57B16 Miusen verglichen
mittels Durchflusszytometrie und
Einzelzellsequenzierung. Neben ge-
sunden Miusen setzen wir ein Mo-
dell der Sepsis und des akuten Nie-
renschadens ein. Konfokalmikrosko-
pie ermoglichte die Visualisierung
der mikrovaskulidren Schnittstelle.
Ergebnisse: Etwa 75 % aller Leuko-
zyten einer gesunden Maus-Niere
sind intravaskulir lokalisiert, wih-
rend nur ein kleiner Teil parenchy-
mal vorliegt. Im Vergleich zum peri-
pheren Blut zeigen sich ausgeprigte
Unterschiede: Einige Zelltypen sind

fast ausschliefllich in der renalen
Mikrozirkulation lokalisiert und
im peripheren Blut nicht detektier-
bar. Fiinf phagozytire Zellpopula-
tionen bevolkern sowohl parenchy-
male als auch intravaskulire Ab-
schnitte der Niere. Bei und nach
einer Nierenschidigung und auch
bei systemischer Sepsis kommt es
zu starken qualitativen und quan-
titativen Verinderungen. Eine ver-
gleichende Analyse der Mikrozir-
kulation der Leber und Lunge wei-
sen auf organ-spezifische Ant-
worten und neue Mechanismen

des ,remote organ injury“ hin.
Zusammenfassung: Die Mikrozir-
kulation der Niere als organ-spezifi-
sche Immun-Schnittstelle ist kom-
plex und bislang noch nicht verstan-
den. Peripheres Blut bildet die leu-
kozytire Aktivitit in der renalen Mi-
krozirkulation nicht ab. Die weitere
Aufklirung dieses Konzepts kénnte
zu neuen Erkenntnissen bei inflam-
matorischen und immunologi-
schen Nierenerkrankungen fiihren.
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Objective: Chronic kidney dis-
ease (CKD) is a major risk factor
for cardiovascular disease (CVD).
CKD-related chronic inflamma-
tion, which is already present in
children, contributes to the in-
creased CV risk. The underlying
mechanisms are incompletely un-
derstood, but gut microbial dys-
biosis seems to play an important
role. Here, we aimed to describe the
cardiovascular and immune phe-
notype of children with CKD in
the absence of confounding co-
morbidities, which are very com-
mon in the adult CKD population.
Method: We analyzed the CV
phenotype by echocardiogra-

phy, carotid intima-media thick-
ness (cIMT), measurements of office
blood pressure (BP) and pulse wave
velocity (PWV) in 38 children (nor-
mal kidney function (HC), CKD
stage G3-G4 (CKD), GS treated by
hemodialysis (HD)). Additionally,
we performed CITE-seq enhanced
single cell RNA sequencing (scRNA-
seq) and flow cytometry of periph-
eral immune cells, targeted plasma
proteomics (OLINK) and shot-
gun sequencing of the fecal mi-
crobiome. Lastly, from a subset of
HC and HD kids, we performed fe-
cal microbiota transplantation into
germ-free mice and analyzed im-
mune cells and vascular function.
Results: Children with CKD
showed increased BP and PWV de-
spite anti-hypertensive medica-
tion. Our echocardiographic anal-
ysis demonstrated increased cIMT
and cardiac hypertrophy, together
with signs of diastolic dysfunction.

Immune cell analysis by flow cytom-
etry revealed a pro-inflammatory
profile with a reduction of circulat-
ing regulatory T cells. This finding
could be confirmed by scRNAseq.
Additionally, we found a stage-de-
pendently dysregulated transcrip-
tome in T cells from CKD and HD.
Using the OLINK Target 96 Inflam-
mation Panel, we found 55 out of
92 measured proteins to be dysreg-
ulated, with for example an increase
in TNF, PD-L1 and MCP-1. Ongo-
ing analysis of the fecal microbi-
ome showed a reduction of alpha-di-
versity and evenness in the micro-
biome of children from the HD
group. Transfer of microbiota from
HD patients compared to HC, led to
early signs of immune aging and a
reduced endothelial dependent va-
sorelaxation in C57BL6/J mice.
Conclusion: In the absence of clas-
sical CV risk factors seen in adults,
pediatric CKD leads to patholo-
gies like cardiac hypertrophy, dia-
stolic dysfunction, and atheroscle-
rosis. Our analysis revealed a strong
pro-inflammatory immune cell pro-
file and reduced microbial diver-
sity in CKD. Using fecal microbi-
ome transplantation into germ-

free mice, we have preliminary evi-
dence on a potential causal link be-
tween the CKD microbiome, inflam-
mation, and CV risk. Thus, the data
highlight the importance of the mi-
crobiota-immune axis in CKD.

Moderne Diagnostikver-
fahren in der Nephrologie
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UK; * Department of Cellular Pathology,
Oxford University Hospitals National
Health Services Foundation Trust,
Oxford/UK; ° Dialysis and Trans-
plantation Unit, Regina Margherita
Children’s Hospital, University of Turin,
Turin/I

Hintergrund: Kann ein Cox-Re-
gressionsmodell basierend auf digi-
talen Pathomics-Biomarkern (quan-
titative Hochdurchsatz-Histo-
morphometrie) von Nierenbiop-
sien Hochrisikopatienten mit IgA-
Nephropathie (IgAN) identifizie-
ren, die besonders von einer Kor-
tikosteroidtherapie profitieren?
Methode: Wir analysierten retros-
pektiv 604 Patienten mit IgAN aus
der multizentrischen VALIGA-Ko-
horte. Der gemeinsame Endpunkt
fiir eine Progression wurde als Hal-
bierung der geschitzten glomeruli-
ren Filtrationsrate (eGFR) zum Zeit-
punkt der Biopsie und/oder chroni-
sche Nierenerkrankung Grad V in-
nerhalb von 8 Jahren nach der Biop-
sie definiert. Aus allen Biopsien wur-
den mit dem von uns entwickelten
Pathomics-Framework tiber 30 di-
gitale Biomarker extrahiert. Mittels
LASSO-Regression wurden relevante
Biomarker und klinische Daten fiir
ein Cox-Regressionsmodell aus-
gewihlt. Das endgiiltige Modell
wurde intern durch 10-fache Kreuz-
validierung validiert und anhand
des C-Index, R? und des Akaike-
Informationskriteriums (AIC)
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bewertet. Auf der Grundlage des li-

nearen Pridiktors wurden Patien- Kortikosteroide in Niedrig- vs Hochrisikopatienten
1.00

ten in eine Hochrisiko- und Nied- ] e i

rigrisikogruppe stratifiziert. M
Ergebnisse: Von den insgesamt '
604 eingeschlossenen Patienten er-
reichten 89 Patienten (14,74 %)

den gemeinsamen Endpunkt (me-
diane Beobachtungszeit 4,49 Jahre).
Das endgiiltige Modell umfasste
sechs klinische und Pathomics-ba-
sierte Pridiktoren: eGFR, Proteinu-
rie, mittlerer arterieller Druck, Tu-
bulusabstand, glomerulire Fliche

0.751

0.501

. . . 0.25
und glomerulire Zirkularitit. Das

Progressions-freie Wahrscheinlichkeit

[ niedriges Risiko & KS

Modell erreichte einen C-Index von M niedriges Risiko & keine KS

0,84, einen R2-Wert von 0,31 und [T hohes Risiko & KS

einen AIC-Wert von 927,74, was auf B hohes Risiko & keine KS

eine hohe Genauigkeit und gute Ka- 0003 2 4 6 8
Zeit [Jahre]

librierung hinweist. Patienten, die

als Hochrisikopatienten eingestuft

wurden, hatten einen signifikant ho-  FV3S-1: Kaplan-Meier Diagramm basierend auf der Risikostratifizierung von Patienten mit
heren mittleren eGFR-Verlust pro IgAN und der Verabreichung einer Kortikosteroidtherapie (KS vs. keine KS) wibrend des Be-
Jahr (3,62 mL/min, 95 % CI [2,03- obachtungszeitraumes.
5,2]) als Patienten mit niedrigem Ri-

siko (1,31 mL/min, 95 % CI [0,55-

2,06]). Hochrisikopatienten hat-

ten ein signifikant hoheres prog-

nostiziertes 8-Jahres-Risiko, den

Endpunkt zu erreichen (56,46 % vs.

9,34%, p<0,01), und profitierten si-

gnifikant von einer Kortikosteroid-

therapie (p<0,01), wihrend Patien-

ten aus der Niedrigrisikogruppe dies

nicht taten (p=0,78, Abbildung 1).

Zusammenfassung: Unser Pa-

thomics-basiertes Modell kann

das Risiko einer IgAN-Progres-

sion prizise vorhersagen und er-

moglicht die Stratifizierung

von Patienten mit hohem Ri-

siko, die von einer Kortikosteroid-

therapie profitieren kénnten.
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Akutes Nierenversagen

P0O1

Anstieg der registrierten akuten
Nierenversagen in deutschen
Krankenhiusern

L. Matrisch; H. Karsten'; J. Schiicke;
Y. Rau

Universitit zu Liibeck, Liibeck;

'I. Medizinische Klinik und Poliklinik,
Universitdtsklinikum Hamburg Eppen-
dorf, Hamburg

Hintergrund: Derzeit ist die fl4-
chendeckende Inzidenz des aku-
ten Nierenversagens (ANV) sowie
dessen Entwicklung in Deutsch-
land unklar. Ziel dieser Studie war
es, diese Wissensliicke zu schliefen.
Methode: Mithilfe der Datenbank
der Gesundheitsberichterstattung
des Bundes wurden die Daten fiir
den ICD-Code N.17 (Akutes Nieren-
versagen) zwischen den Jahren 2000
und 2019 extrahiert. Die Inziden-
zen wurden mithilfe der jeweils jah-
resaktuellen Bevolkerungsdaten fiir
die Altersgruppen auf 1 Mio Ein-
wohner normalisiert. Wir fiithr-

ten eine Poisson-Regressionsana-
lyse durch, um das Verhiltnis zwi-
schen den Kalenderjahren und den
ANV-Inzidenzen zu quantifizieren.
Ergebnisse: 933.684 akute Nie-
renversagen wurden im betrach-
teten Zeitraum registriert. Da-

bei waren es im Jahr 2000 11.964
und im Jahr 2019 77.719.

Relativ am hiufigsten treten ANV
im hochbetagten Patientenkollektiv
auf (2019: 6300,5/Mio. bei >79 ver-
sus 2824,71/Mio. bei 70-79 Jahre).
Die Poisson-Regressionsana-

lyse zeigte ein akkurates Mo-

dell (X2=3082, df=19, p<0.001)
mit einem P von 6,43 (2019-2000).
Zusammenfassung: Es ist zwei-
felsohne ein drastischer Anstieg

Absolute Inzidenz des ANV nach Altersgruppen

90000
80000
70000
60000
50000
40000
30000
20000
Sl
0 I ERERER ES R 2 8
RS SRS > I R K

S oS & e NN
IS *9 “9 ”9 S 49 ENENENEINEINEINEINNE

<20 ®20-29 m30-39 40-49 m50-59 m60-69 mM70-79 m>79

P001-1

Inzidenz des ANV nach Altersgruppen (pro Million)
10000

10

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 201%

=<2 = 20-29  ——g=30-39 40-49 ==gu=50-59 ==—ge=G0-69 empum7(-79 g7

P001-2

der registrierten akuten Nierenver-
sagen in deutschen Krankenhiu-
sern seit der Jahrtausendwende

zu beobachten. Welcher Teil da-
von einen realen Anstieg wider-
spiegelt, ist unklar. Seit dem Jahre
2000 sind die Klassifikationskri-
terien des ANV iiber RIFLE, AKIN
zu KDIGO konstant sensitiver ge-
worden und haben sich insbeson-
dere im Bereich der akut-auf-chro-
nischen Nierenversagen fiir Patien-
ten gedftnet, die vorher nicht mit

einem ANV diagnostiziert worden
wiren. Entsprechend ist ein Teil die-
ses Anstiegs nur Ergebnis verinder-
ter Krankheitsklassifikation. Dieser
Effekt ist auch in anderen Lindern
in vergleichbarer Form zu sehen.
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Akutes Nierenversagen

P002

Altersabhingige Geschlechter-
disparititen beim akuten
Nierenversagen

L. Matrisch; H. Karsten'; J. Schiicke;

Y. Rau

Universitit zu Liibeck, Liibeck;

'I. Medizinische Klinik und Poliklinik,
Universitdtsklinikum Hamburg Eppen-
dorf, Hamburg

Hintergrund: Es ist inzwischen be-
kannt, dass Minner hiufiger ein
akutes Nierenversagen (ANV) er-
leiden als Frauen. Nicht bekannt

ist allerdings, welche Rolle das Al-
ter der Patienten in diesem Kontext
spielt. Dieser Fragestellung haben
wir uns in dieser Arbeit gewidmet.
Methode: Wir werteten die im Rah-
men der Gesundheitsberichterstat-
tung des Bundes registrierten und
verdffentlichten ANV zwischen 2000
und 2019 aus. Zur Normalisierung
der alters- und geschlechtsspezifi-
schen demographischen Verinde-
rungen wurden die Bevolkerungs-
daten des Statistischen Bundesamts

herangezogen. Wir verglichen die
Quotienten der relativen ANV-In-
zidenzen zwischen Minnern und
Frauen mittels einer Varianzanalyse.
Ergebnisse: Insgesamt gab es im be-
obachteten Zeitraum 933.684 Fille
von ANV. Uber alle beobachte-

ten Altersgruppen hinweg traten
ANV bei Minnern hiufiger auf als
bei Frauen. Es gab jedoch signifi-
kante Unterschiede zwischen den
verschiedenen Altersgruppen.
Wihrend bei den unter 20-J4hrigen
die beiden Geschlechter fast gleich
hiufig an einem ANV litten (Quo-
tient 1,08), stieg der Quotient be-
reits in der angrenzenden Alters-
gruppe der 20-29-Jahrigen signifi-
kant an (1,89). In den hochbetagten
Altersgruppen (>79) nihern sich die
beiden Geschlechter wieder an, er-
reichen jedoch keine Paritit (Quo-
tient 1,43). Die Quotient wurden
einer Varianzanalyse unterzogen.
Bis auf einige angrenzende Al-
tersgruppen zeigen sich signifi-
kante Unterschiede zwischen den
verschiedenen Altersgruppen.
Zusammenfassung: Wir
schlussfolgern, dass die

Manner/Frauen-Quotient ANV

2,5
2
15
1

0,5 I
0
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® Manner/Frauen-Quotient
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Geschlechterdisparititen beim
ANV altersabhingig sind. Die
Geschlechterdisparititen zei-

gen sich dabei erst ab der Alters-
gruppe >20 Jahre. In der Litera-
tur ist dabei ein Effekt der Sexual-
hormone auf das ANV beschrie-
ben. Insbesondere Ostrogen wird
dabei ein renoprotektiver Effekt zu-
geschrieben. Das wiirde Teile der
hier beschriebenen Ergebnisse er-
kliren - unter Anderem den Be-
ginn erst in der Altersgruppe > 20.

Akutes Nierenversagen

P003

Intensive care unit admission
electrolytes and blood gas
variables predict survival in
critically-ill AKI subjects

B. Khader; D.S. Petrus; S. Erfurt;

I Matyukhin; R. Lebmann; O. Ritter;
S. Patschan; D. Patschan

Kardiologie, Pulmologie, Angiologie
und Nephrologie, Innere Medizin I,
Medizinische Hochschule Brandenburg,
Brandenburg

Objective: Acute kidney in-

jury (AKI) affects increasing num-
bers of hospitalized patients, par-
ticularly under intensive care con-
ditions. New AKI biomarkers have
been identified in recent years, some
candidates even provide prognos-
tic information. AKI typically affects
the electrolyte and acid base metab-
olism in a potentially life-threat-
ening manner. The data on elec-
trolyte-/blood gas variable-based
risk prediction in emerging AKI

are however limited. We therefore
aimed to analyze whether ICU ad-
mission electrolytes and blood gas
variables are suitable for risk as-
sessment in de novo emerging

AKI at the ICU. The endpoints of
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Comparison
age group age group  Mean Difference SE df t P
<20 - 20-29 -0.8069 0.0567 152 -14.235 =<.001
- 30-39 -0.8727 0.0567 152 -15.396 <.001
- 40-49 -0.6870 0.0567 152 -12.120 < .001
- 50-59 -0.6312 0.0567 152 -11.136 <.001
- 6B0-69 -0.7169 0.0567 152 -12.647 <.001
- 70-79 -0.4050 0.0567 152 -7.145 =.001
- >79 -0.3439 0.0567 152 -6.067 <.001
20-29 - 30-39 -0.0658 0.0567 152 -1.161 0.247
- 40-49 0.1199 0.0567 152 2115 0.036
- 50-59 01757 0.0567 152 3.099 0.002
- 60-69 0.0500 0.0567 152 1.589 0.114
- T70-79 0.4019 0.0567 152 7.091 <.001
- >79 0.4630 0.0567 152 8.168 < .001
30-39 - 40-49 0.1857 0.0567 152 3.276 0.001
- 50-59 0.2415 0.0567 152 4.260 <.001
- 60-69 0.1559 0.0567 152 2.750 0.007
- T70-79 0.4677 0.0567 152 8.252 <.001
- >79 0.5288 0.0567 152 9329 < .001
40-49 - 50-59 0.0558 0.0567 152 0.984 0327
- BD-89 -0.0298 0.0567 152 -0.527 0.599
- 70-79 0.2820 0.0567 152 4976 < .001
- >79 0.3431 0.0567 152 6.053 <.001
50-59 - 6B0-69 -0.0856 0.0567 152 -1.5M 0.133
- 70-79 0.2263 0.0567 152 3.992 =<.001
- >79 0.2873 0.0567 152 5.069 <.001
60-69 - 70-79 0.3119 0.0567 152 5.502 =.001
- >79 0.3729 0.0567 152 6.580 <.001
70-79 - >79 0.0611 0.0567 152 1.077 0.283
Abbreviations: SE=standard error; df=degrees of freedom
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interest were ICU survival and need
of kidney replacement therapy.
Method: Retrospective, observa-
tional, monocentric study. Identi-
fication of AKI subjects at the ICU
via the in-hospital AKI alert sys-
tem. Documentation of 4 admis-
sion electrolytes (serum sodium,
potassium, ionized calcium, and
phosphate) and of 3 admission

blood gas variables (pH, actual bi-
carbonate, pCO2). Endpoints:
death at the ICU and need of kid-
ney replacement therapy (KRT).
Results: In total, 217 patients were
included. The ICU mortality was
30.9 %, 23 % of all subjects required
at least one individual KRT ses-
sion. Admission serum sodium and

phosphate significantly differed

between survivors and non-survi-
vors, the same applied for arterial
pH and actual bicarbonate. Admis-
sion potassium, phosphate and ar-
terial pH, actual bicarbonate and
pCO2 significantly differed be-
tween patients with versus with-
out the need of KRT. Finally, all
of these variables except one were
identified as independent predic-
tors of either ICU death or KRT.
Conclusion: The integration of
admission electrolytes/blood gas
variables may potentially help to
identify AKI subjects at risk of
death/the need of KRT earlier.
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Multiple blood gas variables
predict AKl survival in an in-
dependent manner

R. Lebmann; O. Ritter; S. Patschan;
D. Patschan

Kardiologie, Pulmologie, Angiologie
und Nephrologie, Innere Medizin I,
Medizinische Hochschule Brandenburyg,
Brandenburg

Objective: Acute kidney in-

jury (AKI) affects increasing num-
bers of in-hispotal patients, the
prognosis is poor. New biomark-
ers potentially allow a more so-
phisticated recognition of emerg-
ing AKI but the prediction of se-
vere endpoints (dialysis, death) re-
mains challenging if not impossi-
ble. Blood gas analyzes (BGA) al-
low the diagnosis of life-threat-
ening AKI complications. Aim of
the study was to evaluate the role
of BGA as biomarker panel in
emerging and established AKL
Method: Retrospective, observa-
tional study. Inclusion of subjects
with de novo-AKI. Documentation
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of venous and arterial pH, pCO,,
and actual bicarbonate at hospi-
tal admission and at AKI onset.
Endpoints: in-hospital death, kid-
ney replacement therapy, and re-
covery of kidney function.

Results: In total, 202 individuals
were finally included. Four variables
were identified as independent pre-
dictors of in-hospital survival: ve-
nous pH at AKI onset, admission
arterial pH, arterial pH at AKI on-
set, and arterial pCO, at AKI onset.
Conclusion: Our study indi-

cates an essential role of blood

gas analysis in AKI risk predic-
tion. The costs are neglectable

and several variables are predic-
tive in an independent manner.
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Serum Nostrin - a risk factor of
death, kidney replacement therapy
and acute kidney disease in acute
kidney injury

M. Hoffmeister; S. Erfurt;

M. Lauxmann; S. Oess; D. Patschan
Kardiologie, Pulmologie, Angiologie
und Nephrologie, Innere Medizin I,
Medizinische Hochschule Brandenburyg,
Brandenburg

Objective: Acute kidney in-

jury (AKI) affects increasing num-
bers of hospitalized patients in
Central Europe. Individuals are

at higher risk of death in the
short-term, and at higher risk of
chronic kidney disease (CKD) over
time. Persistent kidney dysfunc-
tion in AKI has been referred to as
AKD (acute kidney disease). The
F-BAR protein Nostrin (NO syn-
thase traffic inducer) is an im-
portant regulator of endothe-

lial cell function. Loss of Nostrin
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in animal models leads to endo-
thelial dysfunction, hyperten-
sion and heart failure. Aim of
this pilot study was to analyze

the potential role of serum Nos-
trin as AKI-related biomarker.
Method: A total number of 150 pa-
tients with de novo-AKI were ana-
lyzed for serum Nostrin at the time
of AKI diagnosis. Sixteen healthy
individuals served as controls. The
following primary endpoints were
defined: in-hospital death, the
need of kidney replacement ther-
apy (KRT), and recovery of kidney
function (ROKF) until discharge.
Results: AKI patients showed
higher serum Nostrin than con-
trols, the concentration grad-
ually increased with increas-

ing severity of the syndrome. Pa-
tients that died during in-hospi-
tal treatment, that required KRT
and those without ROKF showed
higher serum levels. The marker
was higher in subjects with es-
tablished coronary artery dis-

ease and in patients with the tran-
sient need of vasopressor therapy.
Conclusion: Serum Nostrin

has been identified as risk fac-

tor of death, KRT and AKD
in-hospital AKI. Current stud-

ies focus on the role of Nostrin

in the prediction of so-called ma-
jor adverse kidney events (MAKE)
in sepsis/septic schock.

Akutes Nierenversagen

P006

Epidemiologie und Outcome des
kardiorenalen Syndroms Typ 5

C. Mund; D. Patschan’

Brandenburg; ' Kardiologie, Pulmologe,
Angiologie und Nephrologie, Innere
Medizin I, Medizinische Hochschule
Brandenburg, Brandenburg

Hintergrund: Das kardiorenale
Syndrom Typ 5 (CRS Typ 35) ist
durch eine simultane Funktionssto-
rung von Herz und Nieren durch
eine primir extrakardiale und ex-
trarenale Ursache gekennzeich-

net. Atiologisch relevant ist in vie-
len Fillen eine Sepsis mit akuter
Nierenschidigung und septischer
Kardiomyopathie. Bislang exis-
tieren nur vergleichsweise wenige
Daten zur Prognose von septischen
CRS 5-Pat. im Vergleich zu septi-
schen Acute Kidney Injury (AKI)-In-
dividuen ohne kardiale Beteiligung.
Methode: Retrospektive Observa-
tionsstudie, screening von septischen
Individuen, welche im Zeitraum
von Januar bis Mai 2022 in der Kli-
nik fiir Innere Medizin 1 des Uni-
versititsklinikums in Brandenburg
behandelt wurden. Diagnose einer
AKI bei Erfilllung der KDIGO-Kri-
terien 1 oder 2. Definition von kar-
dialer Beteiligung sofern folgende
Kriterien erfiillt: (I) echokardiogra-
phische LV-EF <50 % oder (II) re-
gionale Wandbewegungsstorun-
gen echokardiographisch und/
oder (III) periphere Odeme bzw. ra-
diologische Kongestion pulmonal,
in Verbindung mit (IV) einem tiber
die Norm erhéhten NT-proBNP.
Ergebnisse: Insgesamt wur-

den 61 Individuen eingeschlos-

sen (30 septische AKI-Patient:in-
nen ohne sowie 31 septische AKI-
Pat. mit Herzbeteiligung respek-
tive CRS Typ 5). Zwischen beiden
Kohorten zeigten sich keine signi-
fikanten Differenzen in den Out-
come-Kategorien Uberleben im
Krankenhaus, Notwendigkeit zu
KRT (kidney replacement the-
rapy) oder ren4ale Restitution bis
Entlassung oder Tod. In der ana-
lysierten Stichprobe waren Pat.

mit CRS Typ § signifikant ilter.
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Zusammenfassung: Die bisheri-
gen Daten deuten nicht per se auf
eine schlechtere Prognose von sep-
tischen AKI-Individuen mit ver-
sus ohne Herzbeteiligung hin.
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Ist eine Hypernatridamie im Ver-
gleich zur Hyponatridmie mit
einem iliberproportional hohen
Risiko fiir AKI und innerklinischen
Tod assoziiert?

C. Jiansch; D. Patschan

Kardiologie, Pulmologie, Angiologie
und Nephrologie, Innere Medizin I,
Medizinische Hochschule Brandenburg,
Brandenburg

Hintergrund: Die Hyponatrii-
mie gilt als hiufigste Elektrolyt-
storung im innerklinischen setting.
Eine Hypernatriimie hingegen wird
im stationiren Betrieb laut aktu-
eller Studienlage zu 10-malig sel-
tener diagnostiziert. In der aktu-
ellen Erhebung wurde eruiert, ob
eine Hyper- im Vergleich zur Hy-
ponatriimie mit einem tiberpro-
portional hohen Risiko fiir akute
Nierenschidigung (AKI) sowie in-
nerklinischen Tod assoziiert ist.
Methode: Retroperspektive, mono-
zentrische Observationsstudie am
Universititsklinikum Branden-
burg der Medizinischen Hoch-
schule Brandenburg. Observations-
zeitraum 11/2020 bis 05/2021.
Stichprobenumfang n=100 Pa-
tient:innen, je n=50 mit Hy-

per- bzw. Hyponatriimie.
Ergebnisse: Individuen mit Hypo-
natriimie waren fiir lingere Zeit auf
eine Krankenhausbehandlung an-
gewiesen (25,1 +/-2,7 vs. 17,6 +/-
1,5 Tage, p=0,049). Zudem beno-
tigten hyponatriime Individuen

hiufiger eine intensivmedizinische
Therapie (85,7 vs. 48 %, p<0,001).
Beziiglich der folgenden Variablen
fanden sich zwischen den beiden
Elektrolytstorungen keine Differen-
zen: Beatmungstherapie, Vasopres-
sor-Einsatz, Sepsis-Inzidenz, inner-
klinischer Tod, AKI, Notwendigkeit
zur KRT (kidney replacement therapy).
Zusammenfassung: Im untersuch-
ten Kollektiv lieflen zwischen hy-
per- und hyponatriimen Individuen
keine Unterschiede in den klinisch
relevanten Enpunkten Mortalitit
sowie AKI-Inzidenz identifizieren.
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Mortalitdt und renales Outcome
nach akutem Nierenversagen
werden nicht durch dessen Atio-
logie oder eine vorbestehende
Nierenerkrankung beeinflusst

A. Buckenmayer; N. Siebler; C.S. Haas
Klinik fiir Innere Medizin, Nephro-
logie und Internistische Intensivmedizin,
Standort Marburg, Universititsklinikum
GiefSen und Marburg GmbH, Marburg

Hintergrund: Das akute Nierenver-
sagen (ANV) ist eine hdufige Diag-
nose im Krankenhaus mit signifi-
kantem Einfluss auf Morbiditit und
Mortalitit. Unklar ist, ob diesbe-
ziiglich eine vorbestehende chroni-
sche Nierenerkrankung (CKD), sys-
temische Infektionen oder die Atio-
logie des ANV eine relevante Rolle
spielen. Ziel der vorliegenden Stu-
die war es, ihren Einfluss auf das re-
nale Outcome und die Gesamtmor-
talitit bei hospitalisierten Patien-
ten mit ANV im kurz- und lang-
fristigen Verlauf zu untersuchen.
Methode: Retrospektiv wurden
Patienten mit einem ANV, die im
Zeitraum vom 1. Januar 2020 bis

31. Dezember 2020 in einer uni-
versitiren nephrologischen Klinik
stationir behandelt wurden, iden-
tifiziert. Patienten mit postrena-
lem ANV sowie nierentransplan-
tierte Patienten wurden ausgeschlos-
sen. Daten zu Genese und Schwere-
grad des ANV, Ausprigung einer et-
waigen CKD und Infektionen wur-
den erhoben. Primirer Endpunkt
war die Kombination aus termina-
ler Niereninsuffizienz und Tod; als
sekundire Endpunkte wurden Lie-
gedauer, intrahospitale Dialysepf-
lichtigkeit bzw. Mortalitit defi-
niert. Patienten wurden bis zum

31. Dezember 2022 nachverfolgt.
Ergebnisse: Von 1402 gescreen-
ten Patienten wurden 432 Patien-
ten mit einem mittleren Alter von
67,9 £15,4 Jahren eingeschlossen;
die mittlere Nachbeobachtungs-
zeit lag bei 304 Tagen. Eine CKD -
meist in fortgeschrittenen Stadien -
lag bei ca. der Hilfte der Patien-

ten vor. Weder die Genese des ANV
noch eine vorbestehende CKD hat-
ten einen signifikanten Einfluss auf
den primiren Endpunkt (log rank
0,433 und 0,909). CKD-Patienten
wurden im Vergleich zu bis dato
nierengesunden Patienten hiufi-
ger dialysepflichtig entlassen (13,9 %
vs. 5,2%, p=0,004), die intrahospi-
tale Mortalitit war jedoch gerin-
ger (1,7 % vs. 3,4 %, p=0.032). Uro-
sepsis-Patienten benétigten bei Ent-
lassung am seltensten ein Nieren-
ersatzverfahren (4,4 %) und hat-

ten den kiirzesten Krankenhausauf-
enthalt (9,7 + 6,6 Tage). Die tibrigen
Sepsis-Patienten zeigten die hochste
intrahospitale Mortalitit (23,5 %)
und den lingsten Krankenhausauf-
enthalt (30,0 £22.8 Tage, p<0,001).
Zusammenfassung: Wir konn-

ten zeigen, dass: (1) die Atiolo-

gie des ANV keinen Einfluss auf
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renales Outcome und Mortalitit
hat; (2) das Langzeit-Outcome nach
ANV unabhingig von einer vorbe-
stehenden CKD ist; (3) der Schwere-
grad des ANV negativ mit dem Out-
come korreliert; und (4) sich Uro-
sepsis-Patienten bei gleicher Schwere
eines ANV schneller erholen.

Akutes Nierenversagen
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NT-proBNP/urine hepcidin-25
ratio and cardiorenal syndrome
type 1 before TAVI in patients with
severe symptomatic aortic stenosis
J. Niibel; M. Hoffmeister'; M. Haupt-
mann?; J. Schon’; G. Fritz; M. Haase*;
C. Butter; A. Haase-Fielitz
Herzzentrum Brandenburg, Immanuel
Diakonie Bernau, Bernau; * Institut fiir
Biochemie, Fakultdt fiir Gesundbeits-
wissenschaften, Medizinische Hochschule
Brandenburg, Brandenburg; ? Institut
fitr Biometrie und Registerforschung,
Medizinische Hochschule Brandenburyg,
Neuruppin; 3 Andsthesie und Intensiv-
medizin, Ruppiner Kliniken GmbH,
Neuruppin; * Klinik fiir Nieren und
Hochdruckerkrankungen, Medizinische
Hochschule Hannover, Hannover
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Objective: The balance between in-
flammatory and repair processes

is important in maintaining car-
diac and renal homeostasis in pa-
tients undergoing transcatheter aor-
tic valve implantation (TAVI). This
study aimed to characterize pa-
tients with and without cardiore-
nal syndrome (CRS) type 1 before
TAVI and to determine whether con-
centrations of novel and conven-
tional cardiorenal biomarkers may
be associated with CRS type 1.
Method: We prospectively enrolled
patients undergoing TAVL. CRS
type 1 before TAVI was defined as
cardiac dysfunction indicated by
clinical symptoms or pre-TAVI NT-
proBNP concentration > 500 pg/mL
and acute kidney injury. In addition
to serum NT-proBNP, serum creat-
inine and urine biomarkers (hepci-
din-25, NGAL, IL-6) were measured
before and 24 hours after TAVI.
Results: Of 95 patients, 16 (16.8 %)
had CRS type 1 before TAVI. Such
patients were characterized by fe-
male gender and higher Euro-
Score II. Patients with CRS type 1
had a longer length of stay in hos-
pital (12.5 [9.0-16.0] days vs.

Figure
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9.0 [8-12] days, p=0.025) and

were more frequently readmitted
to hospital within 6 months af-

ter discharge from index-hospi-

tal stay (46.7 % vs. 15.6 %, odds ra-
tio 4.7 (95 % CI 1.5-15.5), p=0.007)
compared to those without CRS
type 1. Adjusting for EuroSCORE I,
NT-proBNP/urine hepcidin-25 ra-
tio before TAVI (OR 2.89, 95 % CI
1.30-6.41, p=0.009) was an inde-
pendent modifier of CRS type 1.
Conclusion: CRS type 1 be-

fore TAVI appears to be com-

mon and associated with worse
patient outcome. Adjusted NT-
proBNP/urine hepcidin-25 ra-

tio before TAVI appears to be a
modifier of risk of CRS type 1.
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Sekundire Hyperoxalurie beim
Diabetes mellitus-Seltene Ursache
fiir eine akute Nierenschiddigung
C. Herzog; M.J. Ganz; J. Schiefer;
P.R. Mertens

Klinik fiir Nieren- und Hochdruck-
krankheiten, Diabetologie und Endo-
krinologie, Universitdtsklinikum, Otto-
von-Guericke-Universitit Magdeburg,
Magdeburg

Hintergrund: Eine Hyperoxalurie
resultiert in Folge einer genetischen
Pradisposition mit vermehrter hepa-
tischer Produktion von Oxalat (pri-
mire Hyperoxalurie) oder durch
eine gesteigerte intestinale Resorp-
tion (sekundire Hyperoxalurie).
Methode: Oxalat wird in der Le-
ber produziert, intestinal absor-
biert und renal sowie intestinal eli-
miniert. Primire Formen der Hype-
roxalurie fithren zur Oxalatablage-
rung in Knochen, Nieren, Haut, Au-
gen, ZNS und dem kardiovaskuliren



System. Lange Zeit stellte die Le-
bertransplantation die einzige kau-
sale Therapieform dar. In den IL-
LUMINATE-Studien wurde erst-
mals der Effekt der RNA-Interfe-
renz bei der Priméiren Hyperoxalu-
rie Typ 1 untersucht und darauthin
der Wirkstoff Lumasiran zugelassen.
Ursichlich fiir die sekundire Hype-
roxalurie sind entweder die gestei-
gerte Aufnahme von Oxalat tiber
die Nahrung, eine enterale Dys-
biose oder eine Fettmalassimilation,
welche im Darmlumen zu erhoh-
ten freien Oxalatspiegeln fiihren.
Dariiberhinaus fithren Diabetes
mellitus und Adipositas zu einer
Hyperoxalurie. Durch eine Hyper-
glykimie entsteht bei der Glykie-
rung von Proteinen und der Lipid-
peroxidation Glyoxal als Prikur-

sor von Oxalat. Im Fall der Adipo-
sitas konnte die systemische In-
flammation als Ursache fiir eine
reduzierte intestinale Sekretion
und vermehrte enterale Aufnahme
von Oxalat identifiziert werden.

Die renale Ablagerung von Cal-
ciumoxalatkristallen fiihrt tiber
eine sterile Inflammation durch
Aktivierung des NLRP3-Inflam-
masoms zur tubulointerstitiel-

len Schidigung und Fibrose.
Ergebnisse: In unserer Klinik wurde
ein 51-jihriger Patient mit Diabe-
tes mellitus Typ I (HbAlc 9,5 %) und
einer Adipositas Grad I (BMI 33 kg/
m?) bei akuter Nierenschidigung
KDIGO 3 vorstellig, sodass bei be-
stehender Anurie mit Hypervolimie
sowie metabolischer Azidose und
Hyperkaliimie die intermittierende
Himodiafiltration eingeleitet wurde
und eine Nierenbiopsie erfolgte.
Histologisch zeigte sich eine no-
dulire diabetische Glomerulos-
klerose mit interstitieller Ne-
phritis, Nephrokalzinose und

Poster

intratubulirer Oxalatkristallab-
lagerung. Weitere Organmanifes-
tationen, welche mit einer primi-
ren Hyperoxalurie vereinbar ge-
wesen wiren, zeigten sich nicht.
Dem Patienten wurde eine oxalat-
arme Kost empfohlen und calcium-
haltige Phosphatsenker eingesetzt.
Eine Dialysepflicht blieb bestehen.
Zusammenfassung: Neben der
klassischen diabetischen Nephro-
pathie kann ein Diabetes melli-
tus selten mit einer Oxalatneph-
ropathie einhergehen. Eine biop-
tische Sicherung bei betroffe-

nen Patienten ist daher unabding-
bar. Kausale Therapieoptionen
sind limitiert. Die orale Applika-
tion von Oxalatdecarboxylase wird
aktuell in Studien untersucht.
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Analysis of the RNA-binding
protein landscape in porcine
kidneys following ischemia reper-
fusion injury.

S. Hinrichs; M. Ignarski’; K. Bobl’;

H. Gobel?; T. Newmann?; B. Pollmann’;

S.-R. Finke?; T. Benzing'; R.-U. Miiller*
Nephrologie, Rhewmatologie,
Diabetologie und Allgemeine Innere
Medizin, Klinik II fiir Innere Medizin,
Universitdtsklinikum Koln, Koln;

I Cologne Excellence Cluster on Cellular
Stress Responses in Aging-Associated
Diseases (CECAD), Universitdt zu
Koln, Koln; 2 Institut fitr Pathologie,
Universitit zu Koln, Koln; ° Andsthesio-
logie und Operative Intensivmedizin,
Universitdtsklinikum Koln, Koln

Objective: RNA-binding-pro-

teins (RBPs) are key regulators of
RNA biology with an impact on ex-
pression regulation, translation and
posttranscriptional modification.

Vice versa, RNA can influence the
function of RBPs. Due to their key
role in cellular biology, RBPs are es-
pecially interesting in the pathologi-
cal context e.g. ischemia reperfusion
injury (IRI) because of the need for a
rapid and efficient cellular response
to this stressor. IRI, a critical isch-
emic phase lasting longer than 30
minutes, leads among other organs
to harmful changes in kidneys, also
known as acute kidney injury (AKI).
Although AKI has a high preva-
lence (20-50 %) in patients treated
in the intensive care unit, no effec-
tive therapy has been developed yet.
Our aim was to unravel changes

in the renal RNA-binding-pro-
teome (RBPome) occurring during
AKI. We used ischemia reperfu-

sion injury to induce AKI in por-
cine kidneys, a model resembling
the human physiology closer than
rodent models. To ensure that the
found RBPs are of relevance to hu-
mans, we have also character-

ized the renal RBPome of the hu-
man renal cortex and medulla.
Method: Ischemia reperfusion in-
jured porcine kidneys were obtained
from a large-scale pig resuscita-

tion study. In addition, healthy re-
nal cortex and medulla were har-
vested from three tumor nephrec-
tomy patients. RBPs were iso-

lated from these kidneys by en-
hanced RNA interactome cap-

ture (eRIC) and measured by
LC-MS/MS. The RBPome data was
complemented with whole pro-
teome and transcriptome analysis.
Results: We identified 839 RBPs in
the porcine kidney and 623 RBPs

in the human renal cortex and me-
dulla. 439 RBPs were shared between
the human and the pig datasets.

6 % of the identified RBPs have not
been described previously. Following
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IRI, 21 RBPs showed differential
binding to their targets. Further-
more, 18 of these were found in

the human RBPome or were previ-
ously described as RBPs in human.
Conclusion: With our combined
eRIC and proteome approach we
have identified differentially bound
RBPs following IRI in porcine kid-
neys, among them RBPs that have
been previously associated with
AKI. A deeper understanding of the
role these RNA-protein interactions
play in AKI will potentially lead to
the identification of novel thera-
peutic targets for AKI in human.
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Prioritizing pathways shared
between humans and murine
models in acute kidney injury-to-
chronic kidney disease transition
K. Abdank; S. Z. Cetin; A. Abedini’;
K. Susztak’; K.-U. Eckardt; M. S. Balzer
Medizinische Klinik mit Schwer-
punkt Nephrologie und Internistische
Intensivmedizin, Campus Charité
Mitte, Charité — Universitdtsmedizin
Berlin, Berlin; * Renal, Electrolyte, and
Hypertension Division, Department of
Medicine, University of Pennsylvania,
Philadelphia/USA

Objective: Gaps in our understand-
ing of the transition from acute kid-
ney injury (AKI) to chronic kid-

ney disease (CKD) remain a ma-

jor unmet medical need due to the
lack of effective therapeutics for
CKD in >850 million people world-
wide. Pathways that play import-
ant roles in AKI-to-CKD transi-
tion have not been prioritized on a
cross-species level, potentially im-
pairing the development of new
target approaches and drugs for
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human kidney disease due to the
lack of transitioning knowledge
from animal models to the human.
Method: Here, we analyzed recent
single-cell datasets from humans
with AKI and CKD as well as sev-
eral mouse models along the AKI-
to-CKD spectrum. Using 3 human
datasets including healthy controls,
AKI, and CKD patients as well as

3 mouse datasets featuring ischemia
reperfusion injury (IRI) and uni-
lateral ureteral obstruction (UUQO)
models from various research
groups, respectively, we performed
differential gene expression analy-
sis between disease conditions. Dif-
ferentially expressed genes (DEGs)
were mapped to orthologous genes
of the human genome, if neces-
sary, and fed into pathway enrich-
ment analysis, allowing for a stan-
dardized, unified comparison be-
tween datasets and disease condi-
tions on the pathway level. Finally,
we validated our results on 2 sep-
arate human and mouse proxi-

mal tubule trajectory datasets.
Results: We demonstrate that de-
spite an unexpectedly low overlap
among top DEGs of clinically sim-
ilar models/conditions along the
AKI-to-CKD axis (suggesting high
disease state specificity), biologi-
cal processes and pathways along
this continuum were well-conserved:
processes already enriched during
mild AKI, such as hypoxia, TNFo/
NF«B signaling, immune processes,
epithelial-to-mesenchymal transi-
tion, and IL18 signaling, were sus-
tained and increasingly enriched as
AKI severity increased and AKI tran-
sitioned to CKD. Conversely, cell
matrix and adhesion pathways were
enriched specifically in milder AKI,
whereas SLC-mediated ion trans-
port predominated in successfully

repaired and healthy control states.
Our studies inform on common-
alities of human and murine renal
pathophysiology after AKI. None-
theless, our analysis enabled us to
call out inconsistencies and consid-
erable inter-dataset variability, which
is important when considering fu-
ture research prioritizing potential
drug targets for people with AKI.
Conclusion: Our studies inform
on the consensus of human and
murine renal pathophysiology af-
ter AKI, call out inconsistencies be-
tween single-cell datasets, and are
meant to serve as a primer to pri-
oritize efforts of future research

in the AKI-to-CKD community.
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Stimulation of NO-sGC-cGMP
signaling prevents vasoconstriction
in ex vivo acute kidney injury
model

M. Xu; F. Lichtenberger; C. Erdogan;
E.Y. Lai’; K. Mutig; P. B. Persson;

A. Patzak; P.H. Khedkar

Institut fitr Translatioinal Physio-

logie, Campus Charité Mitte, Charité —
Universititsmedizin Berlin, Berlin;

! Department of Physiology, Zbejiang
University School of Medicine,
Hangzhou/CN

Objective: Ischemic acute kidney
injury (AKI) is a common clinical
event associated with high morbid-
ity due to the high risk of ensuing
chronic kidney disease (CKD) and
end-stage renal disease. Prolonged
ischemia of the renal tissue leads
to irreversible nephron loss thus
setting up a relatively short time
frame for therapeutic interven-
tions. Rapid and efficient vasodila-
tion of renal arteries is obviously



the best option to restore the ad-
equate perfusion and oxygen sup-
ply of kidney tissue. Though, glo-
merular filtration and perfusion
of the renal cortex depend on a
fine balance between the affer-

ent (AA) and efferent (EA) arterio-
lar tone arising from paracrine fac-
tors, such as adenosine or eicosa-
noids, and endocrine modulation
by the angiotensin II (Ang II) and
other vasoactive hormones. The re-
nal medulla functions upon phys-
iologic hypoxia and critically re-
lies on vasa recta (VR). The pres-
ent study addresses the hypothe-
sis that pharmacologic stimulation
of cGMP-signaling exerts renopro-
tective potential in AKI via the re-
laxation of renal microvessels.
Method: To this end, hypoxia/
re-oxygenation (achieved by a hy-
poxia chamber) and oxidative
stress (induced by ODQ) were per-
formed on isolated perfused rodent
AA, EA, and descending VR (DVR).
Activation or inhibition of NO-
sGC-cGMP-pathway at the levels
of NO biosynthesis (L-NAME for
inhibition), soluble guanylate cy-
clase (sGC) activity (cinaciguat,
runcaciguat or BAY 60-2770 for
activation or ODQ for inhibition),
or cGMP degradation by the phos-
phodiesterase 5 (PDES, sildenafil
for inhibition) were assessed in the
context of AKI microenvironment.
Results: The supraphysiologic con-
centration of Ang II (10° mol/L)
was applied for pre-constric-

tion, as it may occur upon AKIL
At normal oxygenation, pretreat-
ment with L-NAME or ODQ ex-
erted moderate albeit significant
vasoconstriction in AA, EA, and
DVR. Hypoxia/re-oxygenation pro-
duced vasoconstriction in AA, EA,
and DVR, whereas sGC activation
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partially abolished this effect. Sim-
ilar to sGC activators, inhibition
of PDES caused vasodilating ef-
fects in all three microvessel types.
Conclusion: The present data sug-
gest that stimulation of the NO-
sGC-cGMP signaling may exert
renoprotective effects via maintain-
ing adequate microperfusion thus
supporting the glomerular filtra-
tion and oxygen supply of kidney

zones at risk for hypoxic damage.
Akutes Nierenversagen
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Kosten-Nutzen Analyse: Labor
Screening auf Akutes Nierenver-
sagen im Krankenhaus

F. Keller; H. Frank?'; W. Hofmann?;

. E. Scherberich?

Klinische Pharmakologe,
Universitaetsklinikum Ulm, Ulm;

! Leitung Sektion Nephrologie

und Dialyse, Klinikum Ansbach,
Anregiomed, Ansbach; ? Klin. Immuno-
logie und Inst. Klinische Chemie,
Klinikum Miinchen-Harlaching, Ludwig-
Maximilians-Universitdt Miinchen,
Miinchen; ? KfH-Nierenzentrum, KfH
Kuratorium fitr Dialyse und Nieren-
transplantation e. V., Miinchen

Hintergrund: Ein ambulantes
Screening auf chronische Nieren-
krankheiten war bis 2021 noch
umstritten [1]. Unsere Hypo-
these lautet: Das Screening auf
Akute Nierenkrankheiten bei sta-
tioniren Patienten im Kranken-
haus ist medizinisch sinnvoll

und langfristig kosteneffektiv.
Methode: Wir recherchierten Pub-
Med Daten zu Inzidenz und The-
rapieerfolg der Rapid progressi-
ven Glomerulonephritis (RPGN).
Daraus erstellten wir eine Mo-

dell Rechnung fiir ein 1000 Betten

Krankenhaus der Allgemeinver-
sorgung mit jihrlich 36.500 Be-
handlungsfillen (durchschnittli-
che Verweildauer 10 Tage). Das Mo-
del berticksichtigt nur den ein-
fachsten Fall der direkten Kosten.
Ergebnisse: Eine Akute Nie-
renkrankheit tritt bei 10 % al-

ler stationir behandelten Patien-
ten auf (3650 Fille) [2]. Von die-
sen muss bei jedem 10-ten mit
einer RPGN gerechnet wer-

den (365 Fille) [3]. Wird eine RPGN
rechtzeitig, also mit einer Serum-
Kreatininkonzentration <3 mg/

dl diagnostiziert, lisst sich die
RPGN in 98 % erfolgreich thera-
pieren (358 Fille), bei spiter Dia-
gnose und einer Serum Kreatinin-
konzentration >3 mg/dl jedoch nur
noch in 62 % (226 Fille) [4]. Die Dif-
ferenz sind 131 RPGN Patienten,
bei denen durch rechtzeitige Dia-
gnose die Dialyse hitte verhindert
werden konnen. Dialysekosten sind
mit jihrlich 100.000 Euro zu veran-
schlagen [5]. Um die Dynamik einer
RPGN zu erfassen bendtigt man

3 Kreatinin Messungen und 3 Mes-
sungen kosten 1,20 Euro (EBM
32067). Ein Kreatinin Screening
kostet das Krankenhaus pro Jahr
43.800 Euro. Damit hitte man aber
bei 131 Patienten die Dialyse ver-
hindern kénnen. Bezogen auf eine-
n Patient-in spart man also mit

334 Euro Laborkosten 100.000 Euro
Dialysekosten pro Jahr.
Zusammenfassung: Im Kranken-
haus ist die routinemissige Labor-
untersuchung auf Kreatinin im Se-
rum kosteneffektiv. Es bleibt aber
ein Interessenkonflikt: Die La-
borkosten bezahlt das Kranken-
aus, die Dialysekosten spart die
Krankenversicherung. Ausserdem
entgehen dem Krankenhaus die
DRGs der Nierenersatztherapie.
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Dual-Energy CT Muskelfettquanti-
fizierung als Follow-Up Parameter
einer Nierenersatztherapie und
Uberlebenspridiktor auf der
Intensivstation

J. Erley; K. Roedl’; N. Schubert;

G. de Heer’; C. Burdelski'; E. Tabir;
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Klinik und Poliklinik fiir Diagnostische
und Interventionelle Radiologie und
Nuklearmedizin, Universititsklinikum
Hamburg-Eppendorf, Hamburg * Klinik
fiir Intensivmedizin, Zentrum fiir
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Universitdtsklinikum Hamburg-
Eppendorf, Hamburg; * Nephrologie/
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Hintergrund: Die Analyse von Ver-
inderungen der Kérperzusammen-
setzung und des pridiktiven Wertes
eines neuen muskulidren Parameters,
basierend auf der Dual-Energy Com-
putertomographie (DECT), bei Pa-
tienten auf der Intensivstation (ITS).
Methode: ITS-Patienten, die zwei
DECT-Untersuchungen (SOMATOM
Force, Siemens, Germany) inner-

halb von mindestens 10 Tagen
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nach ITS-Aufnahme (CT1) zwi-
schen November 2019 und Septem-
ber 2022 erhielten, wurden retros-
pektiv eingeschlossen. Der musku-
lare Fettanteil (DECT FF) wurde in
der paraspinalen Muskulatur auf
Hohe des dritten Lendenwirbel-
korpers mittels eines Algorithmus
quantifiziert, der die Dual-Energy-
Daten in drei verschiedene Kom-
ponenten (Jod, Weichgewebe und
Fett) aufteilt. Der skelettale Mus-
kelindex (SMI, Muskelfliche bezo-
gen auf Koérpergrofe) und die Mus-
keldichte in Hounsfield Einhei-

ten (MRA) wurden erhoben. Ebenso
Daten zu Beginn einer Nierenersatz-
therapie, Erkrankungen (z.B. Nie-
renerkrankungen, Herzerkrankun-
gen, chronische Krankheiten, Ma-
lignome oder chronisch-entziind-
liche Erkrankungen), Therapie-
regimen und Mortalitit. Statisti-
sche Analysen basierten auf linea-
ren gemischten Modellen, Intraklas-
sen-Korrelationen, Cox-Regressio-
nen und dem Chi-Quadrat-Test.
Ergebnisse: Es wurden 82 Patien-
ten untersucht (43 % weiblich, Al-
ter 60+ 13 Jahre). Bei ITS-Auf-
nahme waren bereits 14 % nieren-
ersatzpflichtig und weitere 53 % be-
notigten eine Nierenersatzthera-
pie (RRT) im Verlauf. Patienten
mit RRT bei ITS-Aufnahme zeig-
ten nach Stratifizierung fiir Ge-
schlecht, Alter, BMI, Aufnah-
megrund und Vorerkrankungen
einen niedrigeren SMI (-8,2 cm?/
m? [-13,7 bis -2,7], p=0,004), aber
eine vergleichbare DECT FF/MRA
zu Patienten ohne RRT. Insgesamt
zeigte sich ein Abfall des SMI (-4,3
16,5 cm?/m?, p<0.001) wie auch
der MRA (-3,1+6,3 HU, p<0.001)
von CT1 zu CT2 (31427 Tage). Die
DECT FF nahm zu (+6,0+6,2 %,
p<0,001). Eine Zunahme der DECT

FF (p=0,011) und eine Abnahme
des SMI (p=0,034), jedoch nicht
die MRA, waren mit einer neu auf-
getretenen RRT auf der ITS asso-
ziiert. Die DECT FF war als allei-
niger CT-Parameter mit der Kran-
kenhausmortalitit assoziiert (Ha-
zard Ratio: 3,2 [95 % Konfidenz-
intervall 1,2-8,7], p=0,022).
Zusammenfassung: Patienten mit
bekannter Nierenersatzpflichtig-
keit zeigten bei ITS-Aufnahme be-
reits eine erniedrigte Muskelmasse.
Die intramuskulire Fettquantifizie-
rung mittels Dual-Energy CT wies
eine Assoziation mit der Notwendig-
keit einer Nierenersatztherapie auf
der ITS und der Krankenhausmor-
talitit auf und konnte somit kon-
ventionellen CT-Parametern wie
der Muskeldichte zur Beurteilung
der Muskelqualitit Giberlegen sein.

Akutes Nierenversagen

P016

Algorithmus-gestiitzte Erkennung
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Hintergrund: Automatisierte
Datenanalyse und -verarbeitung hat
das Potenzial, die Entscheidungen
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im klinischen Alltag zu unterstiit-
zen und zu verbessern. Bislang ha-
ben sie sich jedoch noch niche fli-
chendeckend Einzug im klinischen
Alltag etabliert. Wir stellen erstma-
lig die Anwendung eines Algorith-
mus zur Diagnose von postoperati-
ver akuter Nierenschidigung (AKI)
unter Einbeziehung der Urinaus-
scheidung auf Intensivstation nach
herzchirurgischem Eingriff vor.
Methode: Zunichst wurden Daten
aus Krankenakten von N=21.045
erwachsenen Patienten zwischen
2012 und 2022 extrahiert und be-
reinigt. Zweitens wurde eine Soft-
warefunktionalitit entwickelt,

um die AKI-Inzidenz gemifd der
Kidney Disease: Improving Glo-

bal Outcomes (KDIGO)-Krite-

rien, einschlieflich der Urinaus-
scheidung zu erfassen. Inzidenz,
Schweregrad und zeitliche Entwick-
lung der AKI wurden erhoben.
Ergebnisse: Bei Verwendung unse-
res automatisierten Analysemodells
lag die Inzidenz der postoperativen
AKI bei 65,4 %. Aufgeteilt nach Sta-
dien war AKI 2 mit 30,5 % der Pa-
tienten das hiufigste maximale
Krankheitsstadium (Stadium 1 bei
17,6 %, Stadium 3 bei 17,2 %). Es be-
stand eine erhebliche zeitliche Di-
vergenz zwischen der Erstdiagnose
und dem maximalen AKI-Stadium:
51 % der Patienten entwickelten
AKI-Stadium 2 oder 3, nachdem zu-
vor ein niedrigeres Stadium festge-
stellt worden war. Die Verweildauer
auf der Intensivstation war bei AKI-
Patienten signifikant linger (8,8 vs.
6,6 Tage, p<0,001) und erhohte sich
bei héheren AKI-Stadien auf durch-
schnittlich 10,1 Tage. In Bezug auf
die AKI-Kriterien erwies sich die
Urinausscheidung als am wichtigs-
ten und trug in 87,3 % (N'=12.004)
der Fille zur Erkennung bei.

Zusammenfassung: Die Inzidenz
der postoperativen AKI nach herz-
chirurgischen Eingriffen ist mit
65,4 % auffallend hoch, wenn alle
KDIGO-Kriterien einschlieSlich der
Urinausscheidung Anwendung fin-
den. Die automatisierte Datenana-
lyse zeigt eine zuverlissige Friih-
erkennung der AKI, die bei der
Mehrheit der Patienten eine fort-
schreitende Verschlechterung auf-
weist, was eine frithere therapeuti-
sche Intervention ermdglicht. Zu-
dem soll der Algorithmus Grund-
lage fiir artificial intelligence (AI)-
basierte pridiktive Modelle sein.

Akutes Nierenversagen

P017

Modulation of STING signaling
changes outcomes of acute kidney
injury

W. Tonnus; A. Brucker; J. Becker;

M. Tmava; K. Flade; A. Linkermann
Medizinische Klinik III, Nephrologie,
Universitdtsklinikum Carl Gustav
Carus, Technische Universitdt Dresden,
Dresden

Objective: Activation of cGAS/
STING signaling leads to both
type I interferon production and
NFkB-dependent transcription.
During acute kidney injury (AKI),
we recently described a popula-
tion of innate immune cells ex-
pressing gasdermin D to be re-
cruited to the surroundings of
acute tubular necroses. Interest-
ingly, these GSDMD+ cells seemed
to signal back on the ongoing cell
death, a concept termed necro-
inflammation. As recent work
demonstrated a crucial role for free
DNA and RNA fragments in the
pathogenesis of AKI, we hypothe-
sized that these might contribute

to innate immune activation via

the cGAS/STING pathway.
Method: We tested STING-deficient
mice in two established models of
AKI, which reflect toxic tubular in-
jury (cisplatin-induced AKI, CP-AKI)
and redox stress (ischemia/reperfu-
sion injury, IRI). Furthermore, phar-
macological activation of STING by
diABZI or inhibition by C-176 was
investigated. Next to blood values,
organ injury was determined by his-
tological workup. Mechanistic in-
sights were derived from immuno-
histochemistry and Western Blot
analyzes from murine tissues. Ad-
ditionally, cell culture was utilized
to investigate the impact of STING
modulation on regulated cell death.
Results: STING-deficient mice were
less susceptible to IRI as exemplified
by less strongly elevated values of se-
rum creatinine and urea as well as
lower tissue injury scores, whereas
STING activation by diABZI did not
worsen AKI. In contrast, STING-de-
ficiency did not influence CP-AKI,
but co-treatment with diABZI led to
massively accelerated lethality. We
found this to be dependent on reg-
ulated cell death, which was neither
apoptosis, necroptosis, nor ferropto-
sis. Interestingly, GSDMD-deficient
mice (the effector protein of pyro-
ptosis) could not be further sensi-
tized by STING-activation. West-
ern Blot analyzes from primary tis-
sue confirmed a correlation between
pSTING and both GSDMD expres-
sion and proteolytic activation.
Conclusion: We found STING to be
critically involved in different mod-
els of AKIL Unexpectedly, the results
of STING activation seem to be con-
text-dependent, as STING-deficiency
was protective in IRI, whereas con-
comitant STING activation accel-
erated lethality in CP-AKI. Further
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workup is ongoing to identify un-
derlying mechanisms. Further-
more, it underlines the improtance
of specific activation mechanisms
of innate immune cells during
AKI to control its progression.

Akutes Nierenversagen
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Plasma Proenkephalin in clinical
routine may indicate successful
weaning from renal replacement
therapy.

D. Gabriel; ]. Grenz; D. Gith;

L. Benning; F.C. F. Schmitt’; U. Merle?;
M. Zeier; C. Morath; M. Fiedler?;

M. A. Weigand?; C. NufShag
Medizinische Klinik I, Sektion Nephro-
logie, Medizinische Fakultdt, Ruprecht-
Karls-Universitit Heidelberg, Heidel-
berg; ' Klinik fiir Andsthesiologie,
Medizinische Fakultit, Ruprecht-Karls-
Universitit Heidelberg, Heidelberg;

2 Gastroenterologie, Infektionskrank-
heiten, Vergiftungen, Klinik fiir Innere
Medizin IV, Universitdtsklinikum
Heidelberg, Heidelberg

Objective: Acute kidney in-

jury (AKI) is associated with fa-

tal outcomes, particularly in pa-
tients requiring renal replacement
therapy (RRT). Conventional kid-
ney function biomarkers such as se-
rum creatinine (SCr) are incapa-
ble of indicating kidney function

in patients receiving RRT. Proen-
kephalin A (penKid) is a novel kid-
ney function biomarker with unique
characteristics that may allow as-
sessment of kidney function un-
der RRT conditions. In this pre-
liminary analysis, we hypothe-
sized that penKid would provide

a more accurate prediction of suc-
cessful weaning from RRT than
established standards of care.
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Method: Measurement of pen-

Kid plasma levels were imple-
mented in the morning blood rou-
tine at our center. So far, data of
1473 patients were gathered. The
start of a weaning trial was de-

fined as 48 hours without RRT,

and weaning was considered suc-
cessful if a patient did not require
RRT for five consecutive days.
Results: RRT procedures were per-
formed in 234 patients of whom

54 patients were chronically depen-
dent on hemodialysis prior ICU ad-
mission. Baseline and maximum
penKid levels showed a stepwise in-
crease with rising AKI stage (KDIGO
criteria). Median penKid levels at
RRT start were 128.2 pmol/L and in-
creased further under running RRT.
In contrast, SCr levels decreased in
association with RRT procedures. In
patients with pre-existing chronic
kidney failure, penKid levels were
significantly higher than in patients
with acute RRT requirements at any
time after RRT initiation (Day 3
after RRT Start: 134.7 vs. 403.9
pmol/L), while SCr was already in-
different on day 3 (1.60 vs. 1.49 mg/
dL). Differing RRT modalities had
no effect on penKid levels, whereas
continuous forms of RRT were more
effective than intermittent RRT in
clearing SCr. On the day of last RRT,
the area under the curve (AUC) for
predicting successful RRT weaning
was higher for penKid compared to
UO with 0.76 (95 % CI 0.58-0.94,
p=0.014) and 0.74 (95 % CI 0.55-
0.94, p=0.039), respectively. One
day earlier, predictive performance
was even more favorable for penKid
compared to UO (AUC 0.72 [95 % CI
0.54-0.91, p=0.036] vs. 0.58 [95 %
CI 0.36-0.80, p=0.879]).
Conclusion: In contrast to estab-
lished kidney function indicators,

our preliminary analysis suggest
that penKid provides additional
information about kidney integ-
rity under RRT, making it a valu-
able biomarker to predict success-
ful liberation from RRT. This has
large clinical implications given
the importance of avoiding unnec-
essary treatments and disseminat-
ing consistent standards of care.

Akutes Nierenversagen

P019

ROLE OF YB-1 IN THE EARLY
PATHOGENESIS OF ACUTE
RESPIRATORY DISTRESS
SYNDROME (ARDS) AND
ASSOCIATED RENAL DAMAGE

A. Leitz; D. Hermert; V. Jankowski’;
Y. Gao; X. Liu; J. Floege; S. Uhlig?;

T. Ostendorf; L. K. Reiss; U. Raffetseder
Medizinische Klinik II, Nephrologie und
Klinische Immunologie, Universitdts-
klinikum, Rbeinisch-Westfilische
Technische Hochschule Aachen, Aachen;
! Institut fiir Molekulare Herz-Kreis-
laufforschung, Universitdtsklinikum,
Rbeinisch-Westfilische Technische Hoch-
schule Aachen, Aachen; 2 Institut

fitr Pharmakologie und Toxikologie,
Rbeinisch-Westfilische Technische Hoch-
schule Aachen, Aachen

Objective: Acute respiratory distress
syndrome (ARDS) is a life-threat-
ening lung impairment that is as-
sociated with a mortality of 25 %

up to 45 %. It is caused by acute
inflammation and currently pa-
tients with ARDS can only be sta-
bilized by mechanical ventilation
and intensive care. Acute kidney in-
jury (AKI) is the most common ex-
trapulmonary organ dysfunction
associated with ARDS, affecting
more than 35 % of the patients. Pro-
teins with alarmin function, such
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as the highly conserved Y-box bind-
ing protein (YB-1), are good candi-
dates for early progression of ARDS
and the crosstalk between lung and
kidney. YB-1 functions as a transla-
tion or transcription factor and is
also secreted during inflammation.
Method: Mice were mechani-

cally ventilated in a mouse inten-
sive care unit (MICU). The role of
YB-1 in murine ARDS and its effect
on the kidneys was evaluated in a
two-hit- (intratracheal (i.t.) applica-
tion of hydrochloric acid & ventila-
tion) and a triple-hit- (hydrochloric
acid i.t., lipopolysaccharide (LPS))-
i.t. & ventilation) model in hetero-
zygous YbI-deficient (YbI*)-mice
and after i. t.-application of recom-
binant YB-1 protein. In addition,
urine and serum from ARDS pa-
tients were analyzed for (post-trans-
lationally modified) extracellu-

lar YB-1 by mass spectrometry.
Results: In both models, Yb1" mice
were protected in terms of pulmo-
nary inflammatory parameters. In
the two-hit model, the improved
lung function in the YbI" mice de-
teriorated to wild-type (WT) level
by additional i. t. application of re-
combinant YB-1. Interestingly, how-
ever, heterozygous YB-1 deficiency in
the kidneys led to more intense in-
flammatory reactions. Intratracheal
YB-1 (i.t. instillation in the absence
of lung injury) already triggered ne-
phritis. Extracellular YB-1 in murine
and human ARDS was post-trans-
lational modified, and mass spec-
trometric analysis of ARDS patient
samples showed a correlation of
guanidinylated YB-1 levels in urine
and serum and disease severity.
Conclusion: Taken together, YB-1
expression in ARDS mouse mod-
els has opposite effects on the in-
flammatory process in the primarily

damaged lung and the secondarily
affected kidney. In addition, the in-
tracellular or extracellular localiza-
tion of YB-1 also determines its pro-
tective or destructive character.

Akutes Nierenversagen
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Proenkephalin A 119-159 predicts
acute kidney injury following liver
transplantation

P. Jafapour; C. NufShag’; J. Schulte?;

B. Arit%; T. Brenner’; M. A. Weigand;
S. O. Decker

Klinik fiir Andsthesiologie, Medizinische
Fakultdt, Ruprecht-Karls-Universitdt
Heidelberg, Heidelberg; ! Medizinische
Klinik I, Sektion Nephbrologie,
Medizinische Fakultit, Ruprecht-Karls-
Universitdt Heidelberg, Heidelberg;

2 Research and biostatistics, SphingoTec
GmbH, Hennigsdorf; > Klinik fiir
Andisthesiologie und Intensivmedizin,
Universitdtsklinikum Essen, Essen

Objective: Acute kidney in-

jury (AKI) is a common complica-
tion following liver transplanta-
tion (LTX). The diagnosis of AKI in
LTX patients is often difficult due

to preexisting liver cirrhosis in com-
bination with malnutrition and de-
creased muscle mass, causing lower
serum creatinine (SCr) levels com-
bined with an overestimated glo-
merular filtration rate (GFR). Proen-
kephalin A 119-159 (penKid) is a
promising novel kidney function
biomarker which strongly correlates
with the measured GFR in stable
and non-stable settings. The aim

of this study was to evaluate pen-
Kid as a biomarker for early AKI di-
agnosis in patients following LTX.
Method: This secondary analysis of
an observational clinical study in-
cluded 93 patients following or-
thotopic, deceased donor LTX due
to severe chronic liver disease. Pen-
Kid was measured in EDTA plasma
samples collected directly after LTX,
aswell as atday 1, 2,7, 14,21 and
day 28 following LTX using the im-
munoluminometric sphingotest® as-
say. Severe AKI was defined as AKI
Kidney Disease: Improving Global
Outcomes (KDIGO) stage >2 within
the first 28 days following LTX.
Results: Patients with preexist-

ing AKI or need for renal replace-
ment therapy (RRT) were excluded
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Figure 1: Proenkephalin A 119-159 (penkKid) and serum creatinine (5Cr) for the detection of acute kidney injury
(AKI) following liver transplantation (LTX). Black-checkered boxes indicate patients with severe AKI following
LTX, white boxes indicate patients with no or mild AKL The black cross line indicates the penKid cut-off (89
pmol/L), the checkered cross lines indicate the 5Cr cut-off values for female (0.9 mg/dL) and male (1.2 mg/dL)
patients. p<0.05*, p<0.001***,
P020-1
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from the here presented analy-

sis (n=17). Out of the 76 remain-
ing patients, 31 patients (40.7 %) de-
veloped severe AKI following LTX,
of which 11 patients required RRT.
PenKid and SCr levels were signifi-
cantly elevated in patients with se-
vere AKI as compared to patients
with no or mild AKI, starting from
day 1 onwards (Figure 1). Plasma
levels of SCr increased up to day 7
and decreased back to baseline lev-
els before LTX by day 28. In con-
trast, penKid plasma levels stayed
above the cut-off (89 pmol/L) up
to day 28. In patients with se-

vere AKI, penKid was an early pre-
dictor for the need of RRT (day 0:
AUC 0.849 [95 % CI 0.730-0.964];
day 1: AUC 0.824 [95% CI 0.683-
0.964], day 2: AUC 0.808 [95 %

CI 0.670-0.64]. Moreover, pen-
Kid was able to assess kidney func-
tion in patients receiving RRT.
Conclusion: PenKid seems to be a
promising biomarker for early de-
tection of AKI following LTX and
may be used for the prediction as
well as monitoring of RRT-depen-
dency in patients with severe AKIL

Akutes Nierenversagen
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The role of a transjugular
intrahepatic portosystemic

shunt (TIPS) on renal function

in patients with liver cirrhosis
with or without hepatorenal
syndrome (HRS)

A. Goldbeck; A. Buckenmayer;

A. Mahnken’; S. Gebring? C.S. Haas
Klinik fiir Innere Medizin, Nephro-
logie und Internistische Intensivmedizin,
Standort Marburg, Universitits-
klinikum Gieflen und Marburg GmbH,
Marburg; * Klinik fiir Diagnostische
und Interventionelle Radiologie,

50

Universitdtsklinikum Marburg, Philipps-
Universitit Marburg, Marburg; > Klinik
fitr Gastroenterologie, Endokrinologie,
Stoffwechsel und klinische Infektiologie,
Philipps Universitdt, Marburg

Objective: Liver cirrhosis is of-

ten associated with portal hyper-
tension, which may be addressed
with a TIPS. It remains controver-
sial though if a TIPS is beneficial or
harmful with respect to renal func-
tion in those patients. While im-
paired kidney function is com-
mon in this cohort, this condi-
tion is called HRS in the absence of
an underlying renal disease, with
the acute form HRS-AKI distin-
guished from a more chronic type,
HRS-CKD. The objective of this
study was to evaluate the effect of a
TIPS procedure on renal function.
Method: We retrospectively evalu-
ated data of patients who had re-
ceived a TIPS between 2015 and
2021 at the University Hospital Mar-
burg. Cause and stage of liver cir-
rhosis as well as indication for the
procedure were identified; pre- and
postinterventional lab values were
obtained; where available, follow-up
data after 1, 6 and 12 months were
used. In addition, the amount of
contrast medium (CM) used for the
procedure was assessed. Patients
were grouped into 3 categories at
the nephrologist’s discretion (HRS-
AKI, HRS-CKD, no HRS), and data
analyzed accordingly. Data are pre-
sented as mean +SD; a p-value

<.0S was considered significant.
Results: Overall, 74 patients were
identified with a medium age of
58.2+10.1 years (male 58.1 %).

The Child-Pugh-Score was C in

25 patients (33,8 %), B in 42 in-
dividuals (56.8 %) and A in 7 pa-
tients (9.5 %). About 2/3 of the

patients had a liver cirrhosis solely
due to excessive alcohol consump-
tion; hepatitis C was the underly-
ing cause in 10 %. Esophageal var-
icosis and refractory ascites were
the most common indication for
the TIPS procedure, while HRS

was named 4 times as reason. Base-
line creatinine was 1.23+0.76 mg/
dL prior the procedure, postin-
terventional values remained con-
stant (1.13+0.85 mg/dL). Of note,
in 50 patients (67.6 %) serum creat-
inine was lower than before, while
24 patients (32.4 %) had a significant
increase (p<.005), reflecting a rele-
vant deterioration of the GFR. Im-
pairment of the GFR was associated
with the use of more CM (98 +74 ml
vs. 70+ 30 ml, p<.05). On average,
creatinine did not change signifi-
cantly in the 1-year follow-up pe-
riod. Post-hoc analysis revealed

15 patients with HRS of whom 5
had HRS-AKI and 10 HRS-CKD.
Overall outcome following TIPS
was significantly worse in patients
with HRS-AKI compared to pa-
tients with HRS-CKD or no HRS.
Conclusion: We showed that: (1) a
TIPS does not improve kindey func-
tion in patients with liver cirrhro-
sis; (2) renal outcome may be af-
fected by the amount of CM used
for TIPS; and (3) HRS-AKI is as-
sociated with worse outome.

Pidiatrische Nephrologie
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Validation of Proenkephalin A as
a marker for glomerular filtration
rate in critically ill children

N. Smeets; O. Hartmann'; J. Schulte?;
M. Schreuder; S. de Wildt

Pediatric Nephrology, Amalia Childrens
Hospital, Radboud University Medical
Center, Nijmegen/NL; ! Research
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penkKid (pmol/L)

Age (years)

A) Age dependency of penKid

{Donato et al., 2018).

PenkKid is age-dependently increased in critically ill children 0-18
years of age (n=97). At the age of two years, penKid levels
decrease to the upper normal range in adults.

Patients with AKI are represented by red dots and patients
without AKI are represented by blue dots. The dashed line at 89
pmol/lL indicates the upper normal range of penKid in adults

AKI, acute kidney injury; penKid, Proenkephalin A 119-159
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B) Correlation between penkKid and mGFR

PenKid is correlated to mGFR in critically ill children 0-18 years of age
(n=97) (p=-0.88, p<0.001).

mGFR, measured glomerular filtration rate; penKid, Proenkephalin A
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and biostatistics, SphingoTec GmbH,
Hennigsdorf

Objective: Acute kidney in-

jury (AKI) is a frequent and highly
relevant condition associated with

a substantial risk for development
of chronic kidney disease and an in-
creased mortality. In clinical routine,
glomerular filtration rate (GFR) is
estimated using endogenous bio-
markers such as serum creati-

nine (SCr) and cystatin C (cysC).
These methods of GFR estima-

tion (eGFR) have been developed for
adult patients during steady state
and are prone to inaccuracy in pe-
diatric and critically ill patients.
Proenkephalin A 119-159 (penKid)
is a novel and promising kidney bio-
marker that is highly correlated

P022-2

with measured GFR (mGFR) in
adults. There is, however, a lack of
information on the relation of pen-
Kid and GFR in children. The pres-
ent study aimed to investigate pen-
Kid over the entire age range in crit-
ically ill children, to validate penKid
against gold standard iohexol GFR
measurements and to compare pen-
Kid to traditional GFR markers.
Method: In this single-centre, pro-
spective study, critically ill chil-
dren 0-18 years of age were in-
cluded. Post-hoc analysis of penKid
was performed in 97 patients (41
term-born neonates and 56 chil-
dren >28 days of age) and correlated
to iohexol-based mGFR as well as
SCr, cysC and eGFR (Schwartz for-
mula, including SCr and height)
using Spearman correlation.

Results: In critically ill chil-

dren, penKid levels were substan-
tially higher than the reported ref-
erence range in adults and de-
creased to adult reference val-

ues by the age of two years.
Patients with AKI had higher pen-
Kid levels than patients with-

out AKI: 1088 (IQR 731-2,020)
pmol/L vs. 632 (IQR 490-891)
pmol/L (p=0.005) in neonates and
523 (IQR 87-1,106) pmol/L vs.

92 (interquartile range [IQR] 54-
211) pmol/L (p=0.005) in chil-
dren >28 days of age. PenKid lev-
els were highly correlated with
mGFR (p=-0.88, p<0.001),
similar to the correlation be-
tween eGFR and mGFR (p=-0.87,
p<0.001) and stronger than

the correlations of cysC und
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SCr with mGFR (p=-0.77 and
p=-0.46, respectively, p<0.001).
Conclusion: For the first time, we
confirmed penKid as useful sur-
rogate marker of GFR in criti-
cally ill neonates and children.
PenKid was age-dependently in-
creased in patients with low GFR
and patients with AKL These
promising results need further
validation in future studies.

Padiatrische Nephrologie
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Case report: Nephrotic syndrome
in a 4-year old Wilson's patient
treated with D-penicillamine

K. K. Briining D. Miiller; J. Thumfart;
S. Henning

Klinik fitr Pidiatrie mit Schwer-

punkt Nephrologie, Campus Virchow-
Klinikum, Charité — Universititsmedizin
Berlin, Berlin

Objective: By documenting this rare
association between D-penicillamine
and nephrotic syndrome, we antic-
ipate that our case report will not
only contribute to the existing lit-
erature but also heighten awareness
regarding the diverse and uncom-
mon etiologies of nephrotic syn-
drome in the pediatric population.
Method: Clinical case re-

port, literature work

Results: We present a 4-year-old pe-
diatric patient who developed ne-
phrotic syndrome while undergo-
ing D-penicillamine therapy for
Wilson’s disease. The patient ex-
hibited proteinuria exceeding 1 g/
m? BSA, edema, and hypoalbumin-
emia seven months after the initia-
tion of D-penicillamine treatment.
Subsequent cessation of D-penicil-
lamine therapy, coupled with the
administration of prednisone in a
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dose of 60 mg/m?/d, led to a rapid
reduction in edema and protein-
uria. Our case strongly suggests that
D-penicillamine therapy may have
been a probable cause of nephrotic
syndrome in this young child.
Conclusion: The inclusion of rare
etiologies in the diagnostic frame-
work enables more accurate diag-
noses, timely interventions, and im-
proved patient outcomes. Further-
more, further investigation and ad-
ditional case reports are warranted
to elucidate the underlying mech-
anisms driving the development of
nephrotic syndrome in the context
of D-penicillamine therapy. In con-
clusion, our report not only pro-
vides valuable insights into the di-
verse etiologies of nephrotic syn-
drome but also underscores the
need for vigilance when consider-
ing rare causes such as D-penicilla-
mine therapy in pediatric patients.

Genetik in der Nephrologie

P024

Disease-causing variants in LMX1B
associated with nail-patella
syndrome and focal segmental
glomerulosclerosis

C. Schaaf; K. M. Riedhammer;

M. C. Braunisch; A. Lungu’;

M. Wagner?; J. Comic? L. Renders;

C. Schmaderer; U. Heemann; J. Hofele?
II. Medizinische Klinik, Nephrologie,
Klinikum rechts der Isar, Technische
Universitit Miinchen, Miinchen;

! Pediatric Nephrology, Institutul Clinic
Fundeni, Bucharest/RO; ? Institut fiir
Humangenetik, Klinikum rechts der
Isar, Technische Universitit Miinchen,
Miinchen

Objective: Nail-patella syn-
drome (NPS) is a rare autosomal
dominant inherited syndrome with

a broad phenotypic spectrum com-
prising dysplasia of the nails, patel-
lae, elbows and the presence of il-
iac horns. Up to 50 % of the indi-
viduals show renal involvement
ranging from hematuria and pro-
teinuria to end stage kidney fail-
ure (ESKF). Focal segmental glomer-
ulosclerosis (FSGS) is a rare histo-
pathological pattern seen in these
individuals. NPS is caused by het-
erozygous disease-causing (likely
pathogenic and pathogenic) vari-
ants in LMXIB encoding the LIM
homeodomain transcription fac-
tor. Here we report on four fam-
ilies with different disease-caus-
ing variants detected by exome se-
quencing (ES) and the histological
finding of FSGS in kidney biopsy.
Method: In addition to a de-
tailed phenotypic character-
ization of affected individu-

als, ES was performed in the in-
dex followed by targeted Sanger se-
quencing of available relatives.
Results: In a young Romanian
male and his father the hetero-
zygous likely pathogenic vari-

ant p.(Trp266Arg) in LMX1B was
identified. Both individuals pre-
sented with ESKF, thorax malfor-
mations, antebrachial skin pte-
rygium, hypoplastic nails and
completely missing patellae.

In a German female with child-
hood onset proteinuria leading

to kidney transplantation at the
age of 29 years, dystrophic nails
and a shortened fourth toe, the
heterozygous pathogenic vari-

ant p.(Met306fs*50) was identi-
fied. In a second German family,
the heterozygous pathogenic vari-
ant p.(Arg246GIn) was detected in
two individuals presenting with
isolated nephropathy and subse-
quent ESKF. In a Turkish female
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radiogram of right elbow region with skin pterygium

Figure 1: Index case with antebrachial skin pterygium and

Figure 2: Index case with completely
missing patellag in the radiogram.

P024-1

presenting with microscopic he-
maturia and proteinuria since ad-
olescence, the paternally inherited
heterozygous pathogenic variant
p-(Pro311Argfs*48) was identified.
In three of the four families, kid-
ney biopsy was performed and FSGS
was seen histologically in all cases.
Conclusion: Despite its very small
size, this study highlights that in in-
dividuals with isolated nephrop-
athy and the histological pattern

of FSGS, NPS should be consid-
ered as causative. Therefore, in in-
dividuals with FSGS and the pos-
sibility of a hereditary cause, mo-
lecular examination of LMXIB
should also be initiated.

Genetik in der Nephrologie
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Der CNDP1 (CTG)5 Polymorphis-
mus ist nicht mit einer lingeren
Dialysezeit, lingeren Diabetes-
dauer oder verringerten Mortalitit
in der 4D-Studie assoziiert

S. Hettler; G. Delgado Gonzales de
Kleber; M. E. Kleber; C. Drechsler’;

W. Mdrz; C. Wanner’; B. K. Kramer;
B.A. Yard

Nephrologie, Endokrinologie,
Rbeumatologie, V. Medizinische Klinik,
Universitdtsmedizin Mannbeim, Mann-
heim; ! Medizinische Klinik und Poli-
klinik I, Abteilung fiir Nephrologie,

Universitdtsklinikum, Julius-
Maximilians-Universitit Wiirzburg,
Wiirzburg

Hintergrund: Homozygotie fiir
das (CTG)s-Allel des Carnosinase-
1-Gens (CNDP1) ist mit einer ge-
ringeren Privalenz fuir diabetische
Nephropathie in Querschnittsstu-
dien mit Diabetes mellitus Typ 2
Patienten assoziiert. Da die Fre-
quenz dieses Genotyps mit der Dia-
lysedauer zuzunehmen scheint (Al-
brecht et al., 2017), wurde pos-
tuliert, dass dialysepflichtige Pa-
tienten mit zwei (CTG)s-Alle-

len einen Uberlebensvorteil an

der Dialyse besitzen. Daher stellt
sich die Frage, ob unter Diabeti-
kern Homozygotie fiir das (CTG)s-
Allel selbst dann noch vorteilhaft
ist, wenn der Triger dennoch auf-
grund einer diabetischen Nephro-
pathie dialysepflichtig geworden ist.
Methode: Wir untersuchten ins-
gesamt 1091 Teilnehmer der

,Die Deutsche Diabetes Dia-

lyse“ (4D) Studie mit bekann-

tem CNDP1 (CTG),-Polymor-
phismus. Die Genotypen verteil-
ten sich wie folgt: (CTG)s homo-
zygot (n=378), (CTG)s/(CTG)s

oder 7 heterozygot (n=515), (CTG)s
homozygot (n=150) und (CTG)s
oder 7/(CTG); heterozygot (n=48).
Die Analyse erfolgte tiber einen

Beobachtungszeitraum bis 5 Jahre
nach Studienbeginn. Innerhalb
dieses Zeitraums starben 353 der
eingeschlossenen Patienten.
Ergebnisse: Es zeigte sich keine Zu-
nahme der Frequenz des homozygo-
ten (CTG)s-Allels mit zunehmender
Diabetesdauer (Betrachtung zum
Zeitpunkt des Studieneinschlus-
ses) [<15 Jahre: 35,8 %, 15-25 Jahre:
33,1%, >25 Jahre: 36,0%, p=0,94].
Ebenfalls zeigte sich keine Zu-
nahme der Frequenz des homozygo-
ten (CTG)s-Allels mit zunehmender
Dialysedauer (inklusive Zeitraum
vor Studieneinschluss) [>30 Mo-
nate: 36,1 %, 30-50 Monate: 35,8 %,
>50 Monate: 32,2 %, p=0,28].

Auch bei Betrachtung der Fre-
quenz des heterozygoten (CTG)s/
(CTG)s oger ~Genotyps zeigte sich

in beiden oben genannten Analy-
sen kein Zusammenhang. Weiter-
hin zeigte sich innerhalb des Be-
obachtungszeitraums keine verrin-
gerte Mortalitit bei homozygoten
Trigern des (CTG)s-Allels [HR (95 %
KI): 0,993 (0,797-1,24)].
Zusammenfassung: In der 4D-Stu-
die konnte keine Assoziation von
Homozygotie fiir das (CTG)s-Al-

lel und einer lingeren Diabetes-
oder Dialysedauer oder einer ver-
ringerten Mortalitit gezeigt wer-
den. Unter den diabetischen Dia-
lysepatienten scheint der CNDP1-
Genotyp das Uberleben also nicht
zu beeinflussen. Offen ist jedoch,
ob es bereits im Verlauf der Dia-
beteserkrankung vor der Dia-
lysepflichtigkeit zu einer Ande-
rung der Allelverteilung gekom-
men ist. Ebenso ist noch zu kli-
ren, ob moglicherweise bei Dia-
lysepatienten mit bestimmten
nicht-diabetischen Nierenerkran-
kungen das Uberleben durch den
CNDP1-Genotyp beeinflusst wird.
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EURECA - ein europaiisches
Register fiir familiare CAKUT-Fille
S. Weber; J. Hofele*

Klinik 1I fiir Pédiatrische Nephro-
logie, Transplantationsnephrologie und
Allgemeine Kinderbeilkunde, Standort
Marburg, Universitdtsklinikum Gieflen
und Marburg GmbH, Marburg

! Institut fiir Humangenetik, Klinikum
rechts der Isar, Technische Universitdt
Miinchen, Miinchen

Hintergrund: Angeborene Fehlbil-
dungen der Nieren und ableiten-
den Harnwege (congenital anomal-
ies of the kidney and urinary tract,
CAKUT) sind fiir ca. 40 % der Pa-
tienten mit chronischem Nierenver-
sagen bis zum 30. Lebensjahr verant-
wortlich. Die Privalenz von CAKUT
liegt bei ca. 1% und betriftt auch er-
wachsene Patienten. Eine Familiari-
tit wird in ca. 15 % beobachtet. In-
zwischen wurden tiber 40 Gene mit
monogenem CAKUT verkniipft,
welche jedoch nur ca. 20 % der Fille
erkliren. Familiire Hiufung und
Studien am Mausmodell legen nahe,
dass weitere monogene Ursachen
existieren. Ein GPN- und ESPN-ge-
stiitztes Europiisches Register fiir
familiires CAKUT soll eine Daten-
bank und Datengrundlage schat-
fen, um Genotyp-Phinotyp-Korrela-
tionen des CAKUT-Spektrums bes-
ser untersuchen und neue mono-
gene (familiire) CAKUT-Formen
identifizieren zu kénnen. Uber die
Fokussierung auf familiire Formen
wird eine Erh6hung der Detektions-
rate relevanter Varianten erwartet.
Methode: Mit Unterstiitzung der
Working Group ,,CAKUT/UTI/
Bladder Dysfunction“ der ESPN
wurde ein standardisiertes Register
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fir familidre CAKUT-Fille einge-
richtet (EUropean REgistry of fa-
milial CAKUT cases, EURECA;
hteps://www.eurecakut.org), wel-
ches systematisch und europaweit
klinische und genetische Daten
von CAKUT-Patienten sowie de-
ren Familienanamnese erfasst. Zu-
dem soll zweijihrlich der Krank-
heitsverlauf dieser Patienten erho-
ben werden. Bei fehlender moleku-
largenetischer Analyse wird diese
iiber das Register durchgeftihrt.
Ergebnisse: Die Website des Regis-
ters steht ab sofort zur Verfiigung.
Da es sich bei CAKUT um ein ge-
netisch sehr heterogenes Krank-
heitsbild handelt, sind hierfiir kom-
plexe molekulargenetische Unter-
suchungen vorgesehen (u.a. Exom-
Sequenzierung, Genom-Sequen-
zierungen). Von besonderer Be-
deutung wird sein, auch erwach-
sene Studienpatienten mit einzu-
schlieflen, deren Nachkommen ein
signifikantes Risiko haben, eben-
falls CAKUT zu entwickeln.
Zusammenfassung: Aufgrund

der hohen Privalenz bei pidiatri-
schen und adoleszenten nephro-
logischen Patienten bzgl. CAKUT
bei jedoch aktuell geringer geneti-
scher Detektionsrate ist ein Regis-
ter mit familiiren Fillen von beson-
derer Bedeutung. Durch eine stan-
dardisierte Aufarbeitung dieser Pa-
tienten kénnen Erkrankungen ge-
netisch gesichert, neue Kandidaten-
gene identifiziert und das Verstind-
nis fiir den Pathomechanismus ver-
bessert werden. Uber die Identifi-
kation moglicher protektiver Fak-
toren wird in der Langzeitperspek-
tive die Entwicklung von modifizie-
renden, therapeutischen Ansitzen
anvisiert. Eine Vernetzung mit der
DGIN und Inklusion adulter Patien-
ten mit CAKUT wird angestrebt.
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Expanding the genotypic,
phenotypic, and functional
spectrum of ROBO1-associated
CAKUT

S. Seltzsam; F. Mirzaei’; C. Brasch-
Andersen?; P.M. Torring® H. Bas;

B. Ergin*; N. Ajami’; E. Hantmann;
J. Miinch?; B. Popp® R. Schonauers;

. Halbritter’

Medizinische Klinik mit Schwerpunkt
Nephrologie und Internistische Intensiv-
medizin, Campus Virchow Klinikum,
Charité¢ — Universititsmedizin Berlin,
Berlin; ! Department of Medical
Genetics, Mashhad University of Medical
Sciences, Mashhad/IR; ? Department

of Clinical Genetics, Odense University
Hospital, Odense/DK; * Department

of Medical Genetics, Diyarbakir Gazi
Yasargil Training and Research Hospital,
Diyarbakir/TR; * Intergen Genetic
Diagnosis and Research Center, Ankara/
TR; ° Medizinische Klinik mit Schwer-
punkt Nephrologie und Internistische
Intensivmedizin, Campus Charité Mitte,
Charité¢ — Universitdtsmedizin Berlin,
Berlin; ¢ Berlin Institute of Health,
Charité¢ — Universititsmedizin Berlin,
Berlin

Objective: Congenital anom-

alies of the kidneys and uri-

nary tract (CAKUT) are the lead-
ing cause for chronic kidney dis-
ease in children and young adults.
Although in many cases the etiol-
ogy is unclear, various monogenic
forms account for up to 13 % of
cases (PMID: 34906515). One such
example is Roundabout guidance re-
ceptor 1 (ROBOI), which encodes
for a transmembrane receptor that
is part of the SLIT-ROBO signal-
ing pathway. Recently, we were able
to link recessive ROBO1 variants
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to syndromic CAKUT (MIM
#620305, PMID: 35227688).

With this study, we sought to ex-
pand the genotypic and pheno-
typic spectrum of ROBOI-associated
CAKUT and aimed at establish-

ing a functional read-out for
identified missense variants.
Method: Using GeneMatcher, we
queried for additional patient cases
with variants in ROBO1. An in-vi-
tro functional assay is currently un-
der development to help under-
stand the pathophysiology and un-
ravel the functional impact of mis-
sense variants as compared to
truncating variants in ROBOI.
Results: We identified three addi-
tional patients harboring biallelic
variants in ROBOI. The first patient,
a female from consanguineous Ira-
nian descent, presented with con-
genital-onset vesicoureteral reflux,
increased renal echogenicity, and ex-
trarenal features (including heart
anomalies, hearing loss, dolicho-
cephaly, dysmorphic facial features,
and strabismus). Next-generation
sequencing identified an ultra-rare
homozygous missense variant in
ROBO1 (NM_002941.4: c.2708 T>C,
p-(I1e903Thr)). The second patient,
a seven-year-old boy from Danish
descent, presented with renal hy-
poplasia and extensive extrarenal
manifestations (muscular hypoto-
nia, unilateral ptosis, persistent fo-
ramen ovale, and pulmonary ar-
tery stenosis). Trio exome sequenc-
ing identified that he is compound
heterozygous for two rare missense
variants in ROBO1 (NM_002941.4:
c.4565C>T, p.(Ser1522Leu) and
€.3259A>C, p.(Met1087Leu)). The
third patient, a female from Turk-
ish descent, presented with com-
plex malformations of the urogen-
ital tract and various extrarenal

features, including cardiac, skele-
tal, and brain malformations. Here,
genetic analysis identified a pre-
viously unreported homozygous
splice site variant (NM_002941.4:
c.1799+1G>T, p.(?)), leading to
skipping of exon 12 and consecu-
tive truncation upon transcriptomic
analysis in primary fibroblasts.
Conclusion: Our results suggest
that ROBOI defects are a yet un-
derdiagnosed cause of syndromic
CAKUT. Establishment of a func-
tional read-out will help distin-
guishing benign from patho-

genic variants in this gene.
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Knockout of nephrotic syndrome
gene Gapvd1 in Drosophila and
mice

K. Lang; L. Gerstner; M. Brettel;

H. Heinkele; J. Milosavljevic; T. Hermle
Medizinische Klinik IV, Abteilung
Nephrologie, Universitdtsklinikum,
Albert-Ludwigs-Universitit Freiburg,
Freiburg

Objective: Variants in the gene
GAPVDI cause nephrotic syn-
drome in humans. GAPVD1 inter-
acts with RABS and but the sub-
cellular localization of GAPVD1

is unclear. Silencing of Gapvd1 in
podocyte-like Drosophila nephro-
cytes by RNA-interference resulted
in mislocalization of fly nephrin.
Method: We generated a stable ge-
netic deletion of Drosophila Gapvdl
by CRISPR/Cas9 and used microho-
mology-mediated end joing to in-
troduce a genomic HA-tag into the
Gapvd1 c-terminus. We further gen-
erated a podocyte-specific Gapvd1
knockout mouse and character-

ized both models phenotypically.

Results: Drosophila carrying double
frameshift mutations were homozy-
gous viable without any overt phe-
notype. However, the podocyte-like
nephrocytes revealed a severely al-
tered slit diaphragm morphology
with mislocalization of fly neph-
rin and the orthologue of NEPH1
and partial loss of both proteins
from the surface. This phenotype
was similar but considerably stron-
ger than the phenotype observed by
RNAi-mediated silencing. The phe-
notype was further confirmed by
conditional CRISPR/Cas-mediated
silencing using two different gR-
NAs. Deletion of Gaprdl in the Dro-
sophila model thus results in a phe-
notype that manifests exclusively

in disturbed slit diaphragms. This
recapitulates the phenotype ob-
served in human patients that was
limited to nephrotic syndrome.

To study the subcellular localiza-
tion of Drosophila Gapvd1, we in-
troduced an HA-tag into the c-ter-
minus of the genomic Gapvd1 lo-
cus. Immunofluorescence of neph-
rocytes derived from the knock-in
lines showed strong co-localiza-
tion of the protein with Drosphila
Rab5, supporting that Gapvdl pri-
marily resides in early endosomes.
In mice, a podocyte-specific knock-
out of Gapvd1 lacked a sponta-
neous phenotype, suggesting com-
pensation by other Rab5 regulators.
However, in contrast to control ani-
mals, Gaprdl knockout mice exhib-
ited proteinuria, podocyte loss, foot
process effacement and focal seg-
mental glomerulosclerosis follow-
ing Adriamycin exposure. Thus, loss
of Gapvdl in podocytes sensitized
mice towards Adriamycin stress.
Conclusion: We established

new Drosophila and mouse loss-
of-function models to study the
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function of Gapvd1l and our find-
ings support a role of GAPVD1
for the glomerular filter.
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The novel MYH9 variant,

c.1270C > G, p.Arg424Gly, causes a
hepato-renal disease

L. Pollinger; J. Greve'; A. Wiesener?;
M. Kubdnkovd?®; F. Wopperer;

J.R. Haak; D. Manstein'; M. Schiffer;
M. Wiesener; T. Jobst-Schwan
Medizinische Klinik 4, Nephrologie und
Hypertensiologie, Universitdtsklinikum,
Friedrich-Alexander-Universitdit
Erlangen-Niirnberg, Erlangen;

! Institut fiir Biophysikalische Chemie,
Medizinische Hochschule Hannover,
Hannover; ? Institut fiir Human-
genetik, Universitdtsklinikum, Fried-
rich-Alexander-Universitit Erlangen-
Niirnberg, Erlangen; ? Guck Division,
Max-Planck-Institut fiir die Physik des
Lichts, Erlangen

Objective: We sought to iden-

tify the underlaying mutation in

a family with hepato-renal dis-

ease. Subsequent functional test-
ing should validate the finding

as the primary cause of disease.
Method: Whole exome sequenc-
ing was performed in a patient with
end-stage renal disease. Segregation
analysis in affected and unaffected
family members was done by Sanger
sequencing. Patient biopsies of kid-
ney and liver as well as blood sam-
ples and skin fibroblasts were in-
vestigated. Blood smears were in-
spected by light microscopy for
Dohle-like bodies and stained for
Myosin Ila. Blood cell deformability
was analyzed by microfluidic tech-
nique. Functional analysis of recom-
binant protein was performed using
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Mmooz N3 PArg424Gly

P029-1: MYH9 variant c.1270C> G, p.Arg424Gly affects the motor domain. (A)
All affected family members carry the variant in a heterozygous state. (B) The variant

is located in the exon sequence coding the motor domain (orange bar) of Myosin

Ila (NP_002464.1).

in vitro motility assays and visual-
ized by epifluorescence microscopy.
Results: We identified the pu-
tative deleterious MYH9 variant
¢1270C>G, p.Arg424Gly (ACMG
class 4, CADD score 22, evolution-
ary highly conserved), heterozy-
gously in 4 affected family mem-
bers (Fig. 1 A). The variant affects
the a-helix of the motor domain ac-
cording to in silico analysis (Fig.1B).
The gene MYH9 encodes the heavy
chain of non-muscular myosin IIA.
Mutations in MYH9 cause a rare
monogenic disorder including mac-
rothrombocytopenia, proteinuric
kidney disease and elevated liver en-
zymes. Granulocytes in the blood
smears presented neither Dohle-like
bodies nor Myosin Ila-positive con-
glomerates, the typical findings of
MYH?9-related disease. However, all
4 patients presented with protein-
uria, elevated liver enzymes and in-
termittent thrombocytopenia. Fur-
ther functional testing revealed 22 %
elevated movement velocity at the
molecular level compared to wild-
type protein, and increased stiffness
of patient erythrocytes. Patient skin
fibroblasts showed elongated mor-
phology and reduced surface area.
Conclusion: We identified a novel
variant in the gene MYH9 in a fam-
ily with hepato-renal disease as the
major phenotype of the intrafamilial

syndrome. Despite the segrega-
tion and the matching clinical pat-
tern in all affected family members,
the typical microscopic phenotypes
of MYH9-related disease like D6h-
le-like bodies and Myosin Ila con-
glomerates were not detected. As
MYH9 variants affecting the motor
domain have a high risk for mani-
festations in adulthood (Pecci et al.,
Hum Mutat 29:409, 2008), our func-
tional data supports the pathoge-
nicity of this novel MYH9 variant.
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PodoTRAP uncovers distinct
Translational Signature in Trpcé-
deficient Renal Podocytes

J. Einloft; A. Hofmeister;

S. Bedenbender; H. L. Meyer?;

S. Weber?; N. Weissmann’;

T. Gudermann®; J. Hoyer; A. Dietrich*;
I Grgic

Klinik fiir Innere Medizin, Nephro-
logie und Internistische Intensivmedizin,
Standort Marburg, Universititsklinikum
GiefSen und Marburg GmbH, Marburg;
! Labor Nephrologie, Klinik fiir Nephro-
logie, Universitdtsklinikum Marburg,
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kunde, Standort Marburg, Universitdts-
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Marburg; * Medizinische Klinik und Poli-
klinik II, Zentrum fiir Innere Medizin,
Universitdtsklinikum Gieflen und
Marburg GmbH, GiefSen; * Walther-
Straub-Instituts fiir Pharmakologie

und Toxikologie, Ludwig-Masximilians-
Universitdt Miinchen, Miinchen

Objective: Podocytopathies are
closely associated with the progres-
sion of glomerular kidney disease,
imposing significant burdens on
both the healthcare system and in-
dividual patients. In order to iden-
tify new biomarkers and poten-
tial treatment targets, it is crucial
to gain a better understanding of
the podocyte-specific gene expres-
sion patterns throughout the dis-
ease progression. Our previous re-
search introduced Podo™4" an in-
novative technique based on Trans-
lational Ribosome Affinity Puri-
fication (TRAP), which enables

the selective extraction and anal-
ysis of high-quality, polysom-

ally bound mRNA from live mice’s
healthy as well as diseased podo-
cytes (Grgic, 2014). While gain-of-
function mutations in the TRPC6
ion channel expressed in podo-
cyte foot processes have been iden-
tified as causative factors in hered-
itary FSGS, emerging evidence
Method: To better understand the
pathogenesis and impact on gene
expression profiles and adapta-
tions in podocytes lacking Trpc6, we
crossed Podo™*” with Trpc6” mice
to enable podocyte-specific TRAP.
Results: First, we characterized the
double-transgenic offspring and
found no overt abnormalities. Next,
polysomal mRNAs of podocytes
from young adult (9 weeks) and
aged (78 weeks) Podo™*"Trpc6™
mice as well as age-matched
Podo™*" Trpc6”/* control animals

were obtained through TRAP tech-
nology and studied with next-gener-
ation RNA sequencing followed by
comprehensive bioinformatic anal-
yses. Moreover, detailed histological
studies were conducted on fixed kid-
ney tissue from both genotypes us-
ing light, fluorescence and electron
microscopy. Bioinformatic analy-
ses of the RNA-Seq data sets identi-
fied a uniquely distinct pattern and
age-dependent regulation of gene
expression in Trpc6”" compared

to Trpc6*/* podocytes. subsequent
gene ontology and pathway analy-
ses suggested possible impairment
of actin-cytoskeleton and other sig-
nal transduction pathways in podo-
cytes lacking Trpc6 ion channels.
Conclusion: In summary, we em-
ployed a novel approach to selec-
tively investigate the biology of
podocytes in various states, in-
cluding health, genetic suscepti-
bility, disease, and advanced se-
nescence, within an in vivo con-
text. This research aims to en-
hance our understanding of the
underlying pathophysiology asso-
ciated with subtle and overt glo-
merular diseases, remodeling pro-
cesses, and aging. Additionally, it
holds the potential for identify-

ing novel biomarkers and discov-
ering new target structures for the
treatment of glomerular diseases.
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Combined use of MAYO Imaging
Classification and PROPKD
Score for predicting renal risk in
Polycystic Kidney Disease

C. A. Wolff; S. Kursch’; J. de Fallois*;
R. Schénauer; J. Halbritter
Medizinische Klinik mit Schwer-
punkt Nephrologie und Internistische

Intensivmedizin, Campus Charité Mitte,
Charité — Universititsmedizin Berlin,
Berlin; ! Sektion Nephrologie, Klinik
fitr Endokrinologie und Nephrologie,
Universitdtsklinikum Leipzig, Leipzig

Objective: Polycystic kidney dis-
ease (PKD) is a genetic disor-

der characterized by the develop-
ment of fluid-filled cysts in the kid-
neys, leading to progressive kid-
ney damage and end-stage kid-

ney disease (ESKD). The MAYO
imaging classification system

and the PROPKD score are tools
used to assess and predict PKD
severity and progression. The

aim of this study was to evalu-

ate the performance of a combi-
nation of MAYO and PROPKD
score in predicting the risk of re-
nal failure in patients with PKD.
Method: We conducted a retrospec-
tive cohort study of PKD patients
treated at the University of Leipzig
Medical Center and Charité Ber-

lin between 2016 and 2023 to as-
sess score performance in different
groups. We calculated MAYO and
PROPKD scores for risk group strat-
ification. We then statistically eval-
uated the efficiency of the different
groups in predicting renal survival,
eGFR progression, and total kidney
volume (TKV). The primary end-
point was the development of ad-
vanced kidney disease (KD), defined
as chronic kidney disease (CKD)
stage G4-GS, or the initiation of di-
alysis or kidney transplantation.
Results: A total of 236 patients were
included in the study. The mean
age was 47 years, 54.7 % were fe-
male, 45.3 % male. Of these, 41 pa-
tients (17.37 %) developed advanced
KD during the follow-up period.

In contrast to the PROPKD score,
we found the MAYO classification

57



Poster

MAYO/PROPKD riskcomb vs. ESKD (CKD G4/G5)
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Fig. 1: Upper panel left: Renal Survival (CKD stages G4/GS/ESKD) analyses for MAYO/PROPKD risk
combinations with 6 different groups (coloured different from green to red; n=228), Right: Mean age at
G4/G5/ESKD with significance level marked by asterisks. Lower panel: Intermediate cases only are shown

with significant discrimination of “inter
testing (left); non-significant discrimination on the right.

fhigh” (orange) and “intermediate/low” (light blue) by Logrank

P031-1

MAYO/Genotype riskcomb vs. ESKD (CKD G4/G5)

100+

3 [
T 904 (n=25)
7 804 Iowiirter
@ 70- (=27}
Z2 . lowihigh
& 604 (=34}
s 50 o interfinter
i (=30}
Z :g . interihigh
= (n=67)
] 204 __ high/high
£ 10 (n=48)

20 30 40 S0 60 70 8O
age@ESKD [y]

Log-rank (Mantel-Cox) test
Chi-Square = 14 40

e = 00007

Logrank test for rend
Chi-Square = 19.60

< 0.0001

mean age@ESKD (CKD G4/GS)

age [y]
2 8

H

h

38

1\ '\'\
e«"e‘" \‘e\\

£ g‘ﬁf

MAYD/Genotype risk combination

Fig. 2: Left: Renal Survival (CKD G4/GS5/ESKD) analyses for MAYO/Genotype risk combinations with &
diffarent groups (coloured diffarent from green to red; n=229); Right: Mean age at G4/G5/ESKD with laval of

significance marked by asterisks.

P0O31-2

58

to reliably predict risk of advanced
KD in our cohort. In order to im-
prove individual risk assessment,
we combined both risk scores into

6 sub-categories based on con-
cordance and disconcordance.
Although this model was able to sig-
nificantly distinguish between most
sub-categories, differentiation of
ESKD in intermediate risk classes
remained non-significant. Never-
theless, patients classified as hav-
ing “intermediate risk” by one of
the scores, additional use of the sec-
ond score provided more distinct as-
signment into either “intermediate/
high” or “intermediate/low”, which
allowed for predictive discrimina-
tion regarding risk of advanced KD.
Conclusion: Our study suggests
that a combination of the MAYO
and PROPKD scores may improve
risk-prediction of renal survival in
ADPKD. However, with the limited
sample size, we were unable to fur-
ther inform prognosis in interme-
diate risk patients. Further stud-

ies are needed to validate our find-
ings and determine the clinical util-
ity of a combined scoring system for
decision-making in PKD patients.
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Objective: OFD1 (oral-facial-digital
syndrome type 1, MIM #311200)

is an X-linked inherited multi-sys-
temic disorder with extremely vari-
able presentation. Although it was
first identified in 2001 (PMID:
111790053), lictle is known about
the true prevalence, natural course,
and outcomes of OFDI-related kid-
ney disease due to potential mis-
diagnosis and clinical overlap with
other syndromes. With this case se-
ries, we aim to highlight OFD1-re-
lated kidney disease as an under-
estimated phenocopy of auto-
somal-dominant polycystic kid-
ney disease (ADPKD) in women.
Method: We performed a ret-
rospective review of all pa-

tients with a genetically con-
firmed OFD1 diagnosis who pre-
sented to our nephrology clinic
between 2006 and 2023. We col-
lected demographic, clinical, lab-
oratory, imaging, and histopatho-
logical data for statistical analysis.

Results: We identified seven females
from five families with OFD]I-related
kidney disease (mean age: 49 years;
range: 30-66 years). Genetically, all
patients harbored monoallelic trun-
cating variants N-terminal of the
SDCCAGS8-interaction domain.
Phenotypically, all patients pre-
sented with non-enlarged PKD.
Estimated glomerular filcra-

tion rate (eGFR) varied widely

and showed no overall trend even
within families and age groups.
Two unrelated patients developed
end-stage kidney disease (ESKD)
and underwent kidney transplan-
tation during the follow-up pe-
riod. The mean age at ESKD

was 47.5 years. In addition to
PKD, only three patients (43 %)
showed typical extra-renal fea-
tures, such as frenulum, clino-
dactyly, epilepsy, cleft lip and pal-
ate, and intellectual disability.
Conclusion: Our study highlights
the importance of considering
OFD1 in the differential diagnosis
of normal-sized PKD with or with-
out further extra-renal abnormali-
ties, particularly in young females.
Early detection and timely initia-
tion of general kidney protection

measures may improve treatment
outcomes and delay progression to
ESKD. Further studies are required
to evaluate specific treatment op-
tions for OFDI-related PKD, as the
benefit of otherwise licensed Tol-
vaptan has not been demonstrated.
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Genotype-phenotype correlations
in a bicentric cohort of 102 adult
CAKUT patients with kidney
failure
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Berlin; ! Sektion Nephrologie, Klinik
fitr Endokrinologie und Nephrologie,
Universitdtsklinikum Leipzig, Leipzig

Objective: Congenital Anomalies of
the Kidney and Urinary Tract (CA-
KUT) represent the main cause of
pediatric kidney failure (KF) (Ha-
rambat et al. 2012) and account for
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Figure 1A Distribution and side affection (uni- vs. bilateral) of main CAKUT phenotypes. B Median
age at KF depending on uni- or bilateral affection. C Median age at KF depending on main CAKUT
phenotype. Patients with MD had worse (median 6.0 years, IQR 5.5-12.0) and patients with
horseshoe kidneys the best (median 43.0 years, IQR 4.5) kidney outcome. Median age at KF for the
remaining entities presented similarly in the late 20s to early 30s: VUR: 25.0 years (IQR 20.0-30.0),
UKA: 31 years (IQR 26.3-38.0), HYP: 30.0 years (IQR 19.0-39.5), UPJO/UVJO: 29.0 years (IQR 20.0-
40.0), DYS: 21.0 years (IQR 13.5-32.5), and DUPLEX: 27.0 years (IQR 24.5-29.5). Asterik denotes
level of significance (*: p £ 0.05). D Kidney survival by CAKUT phenotype.
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up to 7% of KF in adults (Capone et
al 2017). As progression to KF and
extrarenal involvement is highly
variable, risk stratification is neces-
sary in order to inform patient-care
in different CAKUT-categories. How-
ever, data on adult kidney outcomes
is still scarce. In this study, we pres-
ent a bicentric cohort of 102 adult
CAKUT patients (101 families) with
KF that underwent genetic analyses
and detailed clinical phenotyping.
Method: Adult CAKUT pa-

tients with KF were recruited at
Charité Berlin and University Hos-
pital Leipzig between 2020 and
2022 and analyzed for diagnostic
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genetic alterations in known
CAKUT genes. CAKUT pheno-
types were categorized into vesico-
ureteral reflux (VUR), uretero-pel-
vic/uretero-vesical junction obstruc-
tion (UPJO/UVJO), unilateral kid-
ney agenesis (UKA), multicystic dys-
plasia (MD), hypoplasia (HYP),
dysplasia (DYS), horseshoe kid-

ney (HORSESHOE), and duplicated
kidney, pelvis or ureter (DUPLEX).
Results: VUR represented the

most frequent phenotype observed
in 31.4 % (n=32) of patients, fol-
lowed by UKA (21.8 %, n=22), and
HYP (14.7%, n=15) (Figure 1A).
The median age at KF was 27.0

years (IQR 19.8-31.3), whereas pa-
tients with MD had worse and pa-
tients with horseshoe kidney the
best kidney outcome (Figure 1C, D).
Upon bilateral kidney affection, the
median age at KF was lower (median
18.0 years, IQR 12.8-30.3) compared
to unilateral kidney affection (me-
dian 30.0 years, IQR 24.0-39.5) (Fig-
ure 1B). Genetic analysis identi-

fied diagnostic variants in 20 pa-
tients (diagnostic yield 19.6 %, Fig-
ure 2A). In total, 20 (likely) patho-
genic genetic variants (16 novel)
were detected in 15 genes.

HNFIB (20.0 %, n=4) represented
the main causative gene (Figure 2B).
The genetically solved cases showed
earlier KF compared to the unre-
solved patients, but some with lon-
ger preserved kidney function (Fig-
ure 2D). 31.4% (n=32) of patients
presented with extrarenal man-
ifestations, such as genital mal-
formations (12.8 %, n=13), hear-

ing impairment (4.9 %, n=35), or di-
abetes mellitus (3.9 %, n=4).
Conclusion: CAKUT-related KF
majorly occurs in adulthood. Our
cohort demonstrates genetic het-
erogeneity and efficacy of genetic
testing, as about 20 % harbored di-
agnostic variants. As expected, bi-
lateral kidney affection is associ-
ated with worse renal outcomes
compared to unilateral affection.
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Trio exome sequencing reveals
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Figure 2A Identification of diagnostic CAKUT variants in 20 (19.6%) cases and VUS in 10 (9.8%) cases
within the CAKUT cohort. Relative frequencies of detected disease-causing genes (B) and genes with
identified VUS (C). D Kidney survival by genetic results: the median age at KF for patients with
diagnostic CAKUT variants was 29.0 years (IQR 13.0-40.8) and 27.0 years (IQR 20.0-36.0) for patients
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Objective: Congenital abnormal-
ities of the kidneys and urinary
tract (CAKUT) represent the most
frequent birth defect and discovery
of 245 monogenic causes of CAKUT

has generated novel insights into
its pathogenesis. PRPFS is a highly
conserved core component protein
of the spliceosome. Furthermore, it
localizes to the distal mother cen-
triole, as a receptor for ubiqui-

tin chains of a E3 ligase, the EDVP
complex. Thereby, the interplay of
PRPF8 and the EDVP-complex fa-
cilitates the removal of CP110
from the mother centriole, promot-
ing ciliogenesis. Recent studies sug-
gest that CEP78 and CEP350 neg-
atively regulate CP110 levels via

an EDVP-complex-dependent
mechanism.

Method: Performing exome se-
quencing in children with CAKUT,
evaluating 128 trios from 556 fam-
ilies, we detected de novovariants in

PRPF8 changing amino acid resi-
dues that are highly conserved be-
tween yeast and human spliceo-
somes. We assessed deleterious-
ness by using S. cerevisiae growth
and ACT1-CUP1 reporter as-

says (PRP8 orthologue in yeast).
Next, we performed Co-IP stud-

ies to test whether variants in
CEP78 abrogate binding to the
EDVP-complex. To test impair-
ment of phosphorylation capac-

ity in DYRK2 variants, we analyzed
phosphorylation state of NDELL.
Results: We first hypothesized that
variants in PRPF8 can cause CA-
KUT by altering its splicing ca-
pacity. First, we investigated ef-
fects of the PRP8 CAKUT vari-

ants on the transition from pre-B

to B**-Complex of the spliceo-
some. We could show that PRP8
CAKUT variants do not suppress
the prp28-1 cold sensitive pheno-
type. However, PRPF8*$!¥(PR-
P8R1753W) and PRPF8K1239C (PRP8K1311C)
appear synthetically sick at higher
temperatures. Furthermore,PRP-
F8R1681W (PRP8R1753W) and PRPF8
PIOIZL (PRPSPISAOL) show a splicing effect
at non-consensus splice with po-
tential inhibition of exon ligation.
We, next, interrogated CAKUT fam-
ilies for variants in genes encod-
ing for proteins of the EDVP com-
plex (EDD, DDBI, DYRK2 and
CEP78), identified additional de novo
variants in 4 genes and hypothesized
that these variants impair ciliogen-
esis. First, we showed that trun-
cating variants in CEP78 abrogate
binding to the EDVP-complex. Sec-
ondly, we tested the phosphoryla-
tion capacity in DYRK2 variants and
showed that it is well maintained.
Conclusion: We identified de novo
variants in PRPF8 and 4 genes of
the EDVP-complex in families
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with CAKUT, tested first effects on
splicing and currently study vari-
ant impact on kinase-indepen-
dent functions, to further elabo-
rate the role within ciliogenesis.
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ARPKD mouse model
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Objective: Autosomal recessive
polycystic kidney disease (ARPKD)
constitutes a hereditary, multi-sys-
temic ciliopathy with incidence of
an estimated 1:20,000 in Cauca-
sian live births affecting both kid-
ney and liver. It is caused by a loss
of function of the fibrocystin/poly-
ductin (FPC) protein. FPC exerts
multiple roles related to epithe-

lial morphogenesis and homeosta-
sis. Differential sensitivity of hu-
mans and mice to loss of FPC ren-
ders generation of a suitable model
challenging. Here, we analyze the
age-dependent liver phenotype in
Pkhd1-knockout mice which is char-
acterized by distinct, organ-specific
hallmarks of disease development.
Method: BALB/c targeted muta-
tion Pkhdl-knockout mice were sac-
rificed at different ages, with se-
rum, plasma and urine samples
taken prior to dissection. Homozy-
gous PkhdI-knockout animals were
compared to heterozygous and wild-
type controls. In addition to his-
tology, liver damage was assessed
by means of protein and mRNA

62

analysis. MRI exams were conducted
in order to monitor organ function.
Results: In liver, we observe cyst for-
mation already at 8 weeks. Cyst de-
velopment is accompanied by en-
hanced proliferation, inflammation,
and fibrosis. Cholangiocytes read-
ily demonstrate reduced cilia for-
mation, altered functional proper-
ties (i.e. CFTR, EGFR), and the ex-
pression of CK14, indicating em-
bryonic origins of liver defects. Peri-
portal fibrotic tissue primarily com-
prises collagen type I with a-SMA
positive myofibroblasts. LYVE-1
staining reveals dilated lymphatic
vessels. The inflammatory reac-
tion is driven by macrophages and
T cells. Unlike kidneys, cyst lining
epithelia in liver reveal no discern-
ible induction of pSTATS3 in histol-
ogy. Tissue expression analyses of
Pkhd1-knockout mice yield an in-
crease in pY416-Src, inflamma-

tory chemokines including Ccl2,
and a reproducible trend of en-
hanced STAT3 phosphorylation

as compared to wildtype animals.
In contrast, liver function is effec-
tively retained at all time points.
Conclusion: In our model, ARPKD
liver disease manifests as progres-
sive cyst formation, inflammation,
and periportal fibrosis with con-
comitant portal hypertension, rep-
resenting Caroli disease, in addi-
tion to alterations pertaining to

an embryonic persistence, e. g. cilia
length, CK14 expression, and pro-
liferation. We propose this BALB/c-
based model might prove suitable
for elucidating the underlying path-
omechanisms of ARPKD and test-
ing for therapeutic interventions.
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Objective: Kidney stones (KS), af-
fecting 10 % of people during their
lifetime, result in severe short-term
symptoms and an increased risk

of chronic kidney disease (CKD)
and cardiovascular mortality. KS
pathogenesis is multifactorial, in-
volving dietary habits, fluid con-
sumption, metabolic abnormalities,
and genetic predisposition. Com-
prehensive understanding of ge-
netic and biochemical factors is vi-
tal for improving KS treatment, but
data from larger cohorts and com-
parative genetic analysis in unaf-
fected populations is missing.
Method: We leveraged data

from the Swiss Kidney Stone Co-
hort (SKSC), a multicenter, longi-
tudinal observational study com-
prising two groups: kidney stone
formers (KSF) and non-kidney stone
formers (NKSF; status confirmed
by low-dose CT scans). Blood and
urine samples were collected at base-
line and regularly over three years
for KSF. Whole exome sequenc-

ing was performed for all partici-
pants, and variants for monogenic
forms of KS were evaluated accord-
ing to ACMG/AMP criteria with en-
suing genotype/phenotype analysis.
Results: We included 731 KSF and
201 NKSF in our study. Mono-
genic KS disease diagnosis was es-
tablished in 8.9 % of KSF, with

a diagnostic yield of 12.5 % for
those with manifestation before

age 20, and 8.5 % for those older.
Disease-causing variants were pri-
marily found in genes involved

in phosphate/calcium metabo-

lism (SLC34A1, ALPL, CASR) or as-
sociated with cystinuria (SLC3A1,
SLC7A9). Significant genotype/
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phenotype associations were

noted, such as the SLC34A1 vari-
ant c.398C>T (p.Alal33Val), pre-
viously deemed a variant of un-
known significance, which showed
significant enrichment in KSF

and altered biochemical markers.
KSF with monogenic KS showed
more pronounced decline in eGFR
over 24 months (AeGFR -3.5 vs.
-1.9 mL/min/1.73 m? p=0.027).
Conclusion: The SKSC, to our
knowledge, is hitherto the larg-

est KS cohort with an additionaly
NKSF control group. Findings pro-
vide significant insights into KS ge-
netic and environmental risk fac-
tors and precise biochemical phe-
notype characterizations. Genetic
analysis in KS might reveal underly-
ing disease mechanisms in order to
optimize treatment strategies and
identify patients with an elevated
risk of kidney function decline.
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Krankenbaus, Frankfurt a. M.; ! Institut
fitr Radiologie, AGAPLESION Markus-
Krankenbaus, Frankfurt a. M.

Hintergrund: Dialyse-Patienten mit
nativen AV-Fisteln weisen eine hohe
Inzidenz von Fistelthrombosen auf;
die konventionell mittels chirur-
gischer Thrombektomie, simulta-
ner oder konsekutiver Angiographie
in PTA-Bereitschaft behandelt wer-
den. Die Einfithrung des Rotarex®
Rotationsthrombektomiekatheters

64

Poster

P037-1

kénnte die Option einer rein in-
terventionellen Shunt-Throm-
bektomie erlauben.

Methode: Dieser Case-Report

soll aufzeigen, dass die Einfiih-
rung der interventionellen Shunt-
Thrombektomie eine sinnvolle Er-
weiterung des nephrologischen
Prozedurenspektrums erlaubt.
Ergebnisse: Ein Patient (73 J) pri-
sentierte sich mit der Thrombose
seines 34 Monate alten Gore-Pro-
thesenshunts. Im Vorjahr erfolgte
bereits eine Thrombektomie mit Di-
latation einer fistelnahen Stenose.
Vor Verlegung in die Gefif3chirurgie
musste ein Shaldonkatheter ange-
legt werden. Gefdfchirurgisch wurde
eine Kontraindikation zur Throm-
bektomie bei prisumptiv zentra-

ler Stenose gesehen. Die Thrombek-
tomie wurde folgend mit einer zeit-
lichen Latenz von 9 Tagen mittels
Rotarex® Rotationsthrombektomie-
katheter (Fa. BD) erfolgreich behan-
delt. Hierzu erhielt der Patient nach
Lokalanisthesie eine 8F Schleuse

in die V. basilica am linken Ober-
arm. Nach erfolgreicher Thrombek-
tomie zeigte sich angiographisch die
ursichliche Stenose an der arteriel-
len Einmiindung in den Gore-loop,
die mittels Ballonangioplastie be-
seitigt wurde. Bei einliegenden SM-
Sonden war keine zentrale Ste-

nose darstellbar. Eine Umstellung
des Dialysezugangs auf einen Vor-
hofkatheter war nicht erforderlich,
die Entlassung am Tag der Inter-
vention war medizinisch moglich.

P037-2

Zusammenfassung: Wir berich-
ten eine interventionelle Shunt-
thrombektomie durch die behan-
delnden Nephrologen, welche neben
klinischen Vorteilen auch berufs-
politisch strategische Optionen er-
offnet: Limitierte Prozedurenkata-
loge in der stationiren Nephrolo-
gie und das Fehlen von prozedur-
bezogenen stationiren Fillen bei
gleichzeitiger konservativer Versor-
gung von multimorbiden Patien-
ten ergeben lange Liegezeiten in ne-
phrologischen Fachabteilungen. In-
terventionelle Shuntthrombekto-
mien kénnten erlauben, das Leis-
tungsspektrum nephrologischer Kli-
niken zu erweitern und aufzuwer-
ten. Da die Versorgung der Shunt-
komplikation nicht delegiert wird,
verbleibt die Nephrologie priméarer
Versorger. Zeitverluste durch Verle-
gungen in andere Fachkliniken kon-
nen verhindert werden. Die Erlos-
kalkulation erbrachte einen Betrag
von 7.652 € abziiglich Kosten fiir
den Thrombektomiekatheter und
Verbrauchsmaterialien, die der eige-
nen Klinik zugerechnet wurden.
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durch Therapie mit Check-
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Kasuistik: Ein 59-jihriger Patient
wurde unserer Klinik aus einer ex-
ternen Lungenfachklinik bei akut
auf chronischer Nierenschidigung
KDIGO 3 bei vorbestehender chro-
nischer Niereninsuffizienz im Sta-
dium G2A2 zugewiesen. Beim Pa-
tienten war ein Plattenepithelkar-
zinom der Lunge Im UICC-Sta-
dium IVA (cT4 CN2 CM1b LYM)
mit Infiltration des Osophagus und
Kompression der oberen Hohlvene
bekannt sowie ossiren und lympho-
nodalen Metastasen bekannt. Eine
aktivierende EGFR-, ROS1- oder
ALK- Mutation wurde nicht nach-
gewiesen. Die PD-L1-Expression lag
bei <1 %. Es erfolgte daher aktuell
der zweite Zyklus einer Immun-Che-
motherapie mit Carboplatin, Pacli-
taxel und dem PD-1-Inhibitor Pem-
brolizumab, in dessen Folge ein An-
stieg der Retentionsparameter auf-
getreten war. Im ersten Therapie-
zyklus waren Carboplatin und Pac-
litaxel allein verabreicht worden.

An weiteren Komorbidititen be-
stand eine Steatosis hepatis. Ana-
mnestisch liefd sich ein Nikotinab-
usus von 30 py erheben. Bei Uber-
nahme des Patienten imponierte kli-
nisch ein urdmisches Bild mit la-
borchemischer metabolischer Azi-
dose und Hyperkaliimie. Eine Prote-
inurie bestand nicht. Es erfolgte so-
mit die Einleitung der Himodialyse
und die Durchfithrung einer Nie-
renbiopsie. Histologisch zeigte sich
im Interstitium ein dichtes entziind-
liches Infiltrat mit diffuser Tubulus-
schidigung, vereinbar mit einer mi-
Riggradigen floriden interstitiellen
Nephritis. Wir initiierten daraufhin
eine Prednisolontherapie mit 1 mg/
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kg, welche zunichst tiber zwei Wo-
chen fortgefiihrt und anschliefend
reduziert wurde. Im weiteren Verlauf
konnte ein Dialyseauslassversuch er-
folgen. Die onkologische Therapie
wurde mit Paclitaxel und Carbopla-
tin in reduzierter Dosierung fortge-
fithrt. Im Rahmen eines erneuten
Stagings lief$ sich dennoch eine pro-
gressive disease feststellen, sodass
der Patient einer palliativmedizini-
schen Behandlung zugefiihrt wurde.

Case-Reports
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Dialysepflichtiges Nierenver-
sagen bei renaler Metastasierung
eines Plattenepithelkarzinoms des
Larynx

N. Ayasse; J. Marinez; C. Daschner;
Z.V. Popovic’; B. Reibe’; A. Lammert?;
B.K. Krdmer

Nephrologie, Endokrinologie,
Rbeumatologie, V. Medizinische Klinik,
Universitdtsmedizin Mannbeim,
Mannbeim; ! Pathologisches Institut,
Universititsmedizin Mannbeim,
Ruprecht-Karls-Universitit Heidelberyg,
Mannbeim; * Klinik fiir Hals-Nasen-und
Obrenbeilkunde, Universititsmedizin
Mannbeim, Mannheim

Hintergrund: Die lokale Metas-
tasierung von Plattenepithelkarzi-
nomen des Larynx, insbesondere

in die lokoregionalen Lymphkno-
ten, ist hiufig. Im Gegensatz dazu
ist eine Fernmetastasierung die-

ser Tumorentitit selten. Wir be-
richten hier tiber den Fall eines Pa-
tienten mit akutem dialysepflicht-
eigem Nierenversagen aufgrund
einer diffusen renalen Metastasie-
rung eines supraglottischen Platten-
pithelkarzinoms des Larynx. Dieser
Fallbericht unterstreicht die Wich-
tigkeit an eine renale Beteiligung

dieser Tumorentitiit bei aku-

tem Nierenversagen zu denken.
Ergebnisse: Ein 59-jihriger Mann
stellte sich mit zunehmender Dys-
pnoe, Appetitlosigkeit und Anu-
rie iiber die zentrale Notaufnahme
vor. Zweieinhalb Jahre zuvor war
bei dem Patienten ein rechtsseiti-
ges supraglottisches Plattenepithel-
karzinom des Larynx cT3cN2bcMO
diagnostiziert worden.

Bei Aufnahme zeigte sich ein aku-
tes Nierenversagen AKIN-3. Eine
postrenale Genese konnte sono-
graphisch ausgeschlossen werden.
Bei der Untersuchung viel auf, dass
sich das Nierenparenchym beid-
seits deutlich echogemischt dar-
stellte. Aufgrund von zunehmen-
der Urimiesymptomatik wurde die
Indikation zur akuten intermit-
tierenden Himodialyse tiber einen
Shaldonkatheter gestellt. Im Ver-
lauf wurde bei persistierender An-
urie eine perkutane Nierenbiop-
sie aus der rechten Niere entnom-
men. Die histopathologische Unter-
suchung ergab Karzinominfiltrate
des Plattenepithelkarzinoms, die
mit einer renalen Metastasierung
iibereinstimmten (Abbildung 1).
Das benachbarte gesunde Nieren-
parenchym zeigte nur wenige vi-
tale Glomeruli ohne Anzeichen
einer glomeruliren Schidigung.
Bei ausbleibender Besserung der
Nierenfunktion erfolgte die Anlage
eines tunnelierten Dialysekatheter
und die intermittierende Himodia-
lysebehandlung wurde dauerhaft
fortgesetzt. Im Verlauf wurde eine
zielgerichteten Immuntherapie mit
dem ,programmed death-1 (PD-1)“
Inhibitor Nivolumab begonnen.
Zusammenfassung: Wir kamen zu
dem Schluss, dass die Ursache fiir
das terminale Nierenversagen eine
diffuse renale Metastasierung des
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primiren Tumors war. In der Lite-
ratur sind unseres Wissens bisher
nur drei Fille einer renalen Metas-
tasierung eines Plattenepithelkar-
zinoms des Larynx beschrieben. Al-
lerdings war hier jeweils eine einsei-
tige renale Metastasierung beschrei-
ben worden. Der hier prisentierte
Fall ist insofern einzigartig, da es
hier zu einer diffusen beidseitigen
renalen Metastasierung mit konse-
kutivem dialysepflichtigem Nieren-
versagen gekommen war. Es wire in-
teressant zu wissen, welche Tumor-/
Wirtsfaktoren diesen einzigartigen
Krankheitsverlauf geférdert haben.

Case-Reports

P040

Risiko der Ubertragung einer
PLA2R1-Antikdrper positiven
membranésen Glomerulonephritis
von der Mutter zum Neugeborenen
wihrend der Schwangerschaft

A.-L. Miiller; L. Reinbhard?’; ]. Bramstedt;
E. Hoxha'

Nephrologie und Dialyse, Medizinische
Klinik II, Klinikum Bremerbaven
Reinkenbeide, Bremerbaven; * Nephro-
logie/Rheumatologie und Endokrino-
logie/Diabetologie, I1I. Medizinische
Klinik, Universititsklinikum Hamburg-
Eppendorf, Hamburg

Hintergrund: Die membrandse
Glomerulonephritis (MGN) ist die
hiufigste Ursache eines nephroti-
schen Syndroms bei Erwachsenen
und wird zu 80 % durch PLA2R1-
Antikorper (Ak) verursacht. Nur ver-
einzelte Fallberichte einer PLA2R1-
Ak positiven MGN wihrend einer
Schwangerschaft sind beschrieben
und das Risiko der Krankheitsiiber-
tragung auf das Kind ist unklar.
Methode: PLA2R1-Ak wurden mit-
tels ELISA, IFT und Western blot im
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Blut der Mutter, des Neugeborenen
und in der Muttermilch bestimmt.
Ergebnisse: Eine 38-jihrige Patien-
tin prisentierte sich in der 19+6
Schwangerschaftswoche (SSW)

mit dem Vollbild eines nephroti-
schen Syndroms (Proteinurie 7,5 g/g
Kreatinin) und PLA2R1-Ak von
1:100 (IFT). Wihrend der Schwan-
gerschaft erfolgten wochentliche
Vorstellungen, in denen sich eine
uneingeschrinkte Nierenfunk-

tion (Serumkreatinin zwischen
0,55-0,69 mg/dl) bei einer Protei-
nurie zwischen 7-8 g/g Kreatinin
zeigten. Die PLA2R1-Ak in der 21.
und 23. SSW lagen bei 1:100, bzw.
1:40 (IFT). In der 25. SSW lagen die
PLA2R1-Ak mit 19 U/ml (ELISA)
im sehr niedrigen Bereich.
Aufgrund des stabilen Verlaufs und
nach entsprechender Nutzen-Ri-
siko Analyse wurde auf eine Nieren-
biopsie in fortgeschrittener Schwan-
gerschaft verzichtet und zunichst
ein konservatives Vorgehen gewihlt.
Hierunter war der klinische Zu-
stand der Patientin stabil. Bei vor-
zeitigem Blasensprung erfolgte in
der 35. SSW eine komplikations-
lose Sectio. Hiernach imponierte
beim Siugling eine Proteinurie von
695 mg/g Kreatinin, bei nur 75 mg
Albuminurie/g Kreatinin. Die Nie-
renwerte waren im Normbereich.
Zum Zeitpunkt der Geburt lagen
die PLA2R1-Ak im Blut der Mut-
ter mit 6 U/ml bereits im negativen
ELISA-Bereich. Nur durch die sen-
sitiveren Verfahren IFT und Wes-
ten blot waren die Ak noch nach-
weisbar. Sowohl im Nabelschnur-
blut, als auch im Urin des Neuge-
borenen und in der Muttermilch
waren mit allen Methoden keine
PLA2R1-Ak nachweisbar. Der Neu-
geborene erholte sich rasch nach
der Geburt, das Gewicht entwickelte

sich normal. Die Proteinurie und
Albuminurie zeigten sich einen
Monat nach der Geburt unverin-
dert. Die Proteinurie fiel bei der
Mutter von 7,5 g/g Kreatinin am
Tag der Geburt auf 0,6 g/g Krea-
tinin 4 Wochen nach der Geburt.
Zusammenfassung: Trotz der aus-
geprigten Proteinurie zeigte die Pa-
tientin wihrend der Schwanger-
schaft sehr niedrige, und im Ver-
lauf fallende PLA2R1-Ak. Dem
spontanen Abfall der Ak folgte
nach der Geburt ein Abfall der Pro-
teinurie, sodass eine immunsup-
pressive Therapie der Mutter und
dem Ungeborenen erspart blei-
ben konnte. Bei dem Neugebo-
renen konnten keine Ak nachge-
wiesen werden, am ehesten auf-
grund der sehr niedrigen immu-
nologischen Aktivitit der Mutter.

Case-Reports

P041

Shunt-Nephritis - Eine
diagnostische Herausforderung

L. Grasshoff; S. C. Werth; M. Nitschke
Nephrologie/Dialyse/ Transplantation,
Medizinische Klinik I, Campus Liibeck,
Universitdtsklinikum Schleswig-Holstein,
Liibeck

Hintergrund: Die Inzidenz Infekt-
assoziierter Glomerulonephriti-
den (GN), wie z.B. der Poststrepto-
kokken-Glomerulonephritis, ist seit
Jahren stabil, allerdings verlagert
sich der Schwerpunkt zu Glomeru-
lonephritiden als Folge von chroni-
schen Infektionen bei ilteren, hiu-
fig vorerkrankten Patienten. Wir be-
richten tiber einen Fall eines Pa-
tienten mit sog. ,Shunt-Nephritis®,
einer seltenen Komplikation einer
chronischen Infektion eines zere-
broventrikuliren Shuntsystems.



Ergebnisse: Ein 61-jihriger Pa-
tient mit implantiertem ventri-
kulo-atrialen Shunt (VA-Shunt)
stellte sich nach hausirztlicher Zu-
weisung aufgrund einer akuten
Nierenschidigung (Serumkrea-
tinin: 442 pmol/l eGFR n. CKD-EPI
12 ml/min/1.73 m?) und fieberhaf-
tem Infekt vor. Circa ein Jahr zu-
vor wurde der Patient aufgrund
einer Spondylodiszitis des Diskus
LWK4/5 stationir behandelt; da-
mals konnte in einer CT-gesteuerten
Biopsie des Bandscheibenfachs und
blutkulturell eine Infektion durch
Staphylococcus capitis (S. capitis)
nachgewiesen werden. Es folgte eine
antibiogrammgerechte Therapie
mit u.a. Daptomycin und Levoflo-
xacin tiber insgesamt ca. 2 Monate.
Nachfolgend fand sich jedoch eine
fortschreitende chronisch-progre-
diente Nierenschidigung, worauthin
eine Nierenbiopsie mit Nachweis
einer endokapilliren GN erfolgte. Es
konnte erneut eine Blutstrominfek-
tion mit S. capitis festgestellt wer-
den. Eine Quelle konnte zunichst
nicht erkannt werden. Bei trotz anti-
biotischer Therapie mit Daptomy-
cin und Gentamicin verbleibender
Bakteridmie wurde der einliegende
VA-Shunt als Infektquelle vermutet
und letztlich operativ explantiert.
Nach Kultivierung des Shunt-Mate-
rials gelang hier der Nachweis einer
Besiedelung durch S. capitis. Unter
Neuanlage eines Shunt-Systems und
langfristiger antibiotischer Thera-
pie kam es letztlich zur Infektaus-
heilung und vollstindiger Rekons-
titution der renalen Funktion.
Zusammenfassung: Eine sog.
,Shunt-Nephritis“ ist eine seltene
Immunkomplex-vermittelte GN

als Folge einer Infektion von ze-
rebrovaskuliren Shuntsystemen.
Die Diagnosestellung kann, wie
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unserer Fallbericht zeigt, eine He-
rausforderung sein. Im geschilder-
ten Fall ist davon auszugehen, dass
die Spondylodiszitis bereits eine un-
erkannte Erstmanifestation einer
chronischen Shuntinfektion dar-
stellte. Somit sollte bei Patient:In-
nen mit implantierten Shunt-Sys-
temen und akuter Nierenschidi-
gung eine Shunt-Nephritis in Be-
tracht gezogen werden und kon-
sequent ausgeschlossen werden.

Case-Reports
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Die renale AA-Amyloidose als
unerwartete Manifestation einer
Immuncheckpoint-Inhibitor
assoziierten Nephrotoxizitat

J. Schiefer; A. A. Abou Watfa; C. Gross;
T. Wiech’; C. Helmke?; V. Zeremski®;
P.R. Mertens

Klinik fiir Nieren- und Hochdruck-
krankheiten, Diabetologie und Endo-
krinologie, Universitdtsklinikum, Otto-
von-Guericke-Universitit Magdeburyg,
Magdeburg; ! Institut fiir Pathologie,
Sektion Nephropathologie, Zentrum
fitr Diagnostik, Universitdtsklinikum
Hamburg-Eppendorf, Hamburg;

2 Dialyse Tangermiinde, Tangermiinde;
3 Universitdtsklinik fiir Himatologie
und Onkologie, Otto-von-Guericke-
Universitit Magdeburg, Magdeburg

Hintergrund: Das Auftreten eines
nephrotischen Syndroms bei hi-
mato-onkologischen Patienten ist
ein prognostisch ungiinstiges Er-
eignis, welches ein interdiszipli-
nires Management erfordert.
Methode: Es wird der Fall einer
der 59-j. Patientin mit EBV-ne-
gativem klassischem Hod-
gkin-Lymphom vorgestellt.
Ergebnisse: Bei der Patientin wur-
den in den letzten Jahren mehrere

Chemotherapien und zuletzt eine
palliative Immuntherapie mit-

tels Pembrolizumab durchgefiihre,
welche zu einer partiellen Remis-
sion fithrte. Etwa 6 Mo. nach Be-
ginn der Immuntherapie manifes-
tierten sich ein nephrotisches Syn-
drom mit Anasarka, Albuminu-

rie 10 g/g Kreatinin sowie Hypal-
buminimie von 15 g/l und eine
akute Nierenschidigung (eGFR

35 ml/min/1,73 m* KOF n. CKD-
EPI). Es erfolgte eine Nierenbiop-
sie. Histologisch prisentierte sich
mesangial, vaskuldr und intersti-
tiell Kongorot-positives Material
mit immunhistochemisch Posi-
tivitit fiir Amyloid A (AA).
Elektronenmikroskopisch wurden
Amyloidfibrillen dargestellt. Im Se-
rum wurde niedrigtitrig ein mono-
klonales IgG-Kappa nachgewiesen,
jedoch nicht im Bioptat. Es wurde
die Diagnose einer AA-Amyloidose
mit renaler Manifestation gestellt.
Eine Colitis ulcerosa als mogliche
inflammatorische Grunderkran-
kung war klinisch und endosko-
pisch seit Jahren inaktiv. Hinweise
fiir eine andere Autoimmunerkran-
kung, chronische Infektion oder
Zweitmalignom fanden sich nicht.
Die Produktion von AA in der Le-
ber wird durch proinflammatori-
sche Zytokine wie IL-1f, IL-6 sowie
TNF-0 induziert. Wihrend Lym-
phome typischerweise mit AL-Amy-
loidosen assoziiert sind, wurden
AA-assoziierte Formen nur anekdo-
tisch beschrieben. Seit Einfithrung
von PD1-Inhibitoren wie Pembro-
lizumab oder Nivolumab wurden
vermehrt renale AA-Amyloidosen
unter Immuntherapie solider Ma-
lignome beschrieben. Als Ursache
wird eine im Rahmen der chroni-
schen Anti-Tumor-Immunreaktion
vermehrte Amyloid A-Produktion
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angenommen. Die Prozesse, wel-
che eine Polymerisation von AA
ausldsen sind noch nicht ausrei-

chend verstanden. Die Pembrolizu-
mab-Therapie der Patientin wurde
im interdiszipliniren Konsens been-
det. Im Verlauf musste eine Himo-
dialyse eingeleitet werden. Die Pa-
tientin verstarb ca. 2 Monate spi-
ter aufgrund infektiéser Kompli-
kationen im Rahmen des neph-
rotischen Syndroms und der ma-
lignen Grunderkrankung.
Zusammenfassung: Innova-

tive onkologische Therapien kon-
nen mit unerwarteten Mechanis-
men einer Nephrotoxizitit ein-
hergehen. Die klinische Abgren-
zung zu einer Schidigung durch
die Grunderkrankung kann
schwierig sein. Eine histologi-

sche Diagnostik per Nierenbiopsie
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trigt zur differentialdiagnos-
tischen Klirung und Planung
des weiteren Vorgehens bei.

Case-Reports

P043

Efficacy of ANCA autoantibody
clearance by high-dose immuno-
globulins prior to plasma exchange
in severe pulmonary renal
syndrome

B. Tampe

Klinik fiir Nephrologie und Rheumato-
logie, Universitdtsmedizin Gottingen,
Georg-August Universitat Gottingen,
Gottingen

Objective: Plasma exchange rap-
idly depletes pathogenic anti-neu-
trophil cytoplasmic autoantibod-

ies (ANCAs) and is considered

for induction therapy in severe
ANCA-associated vasculitis. The aim
of plasma exchange is to remove pu-
tative disease mediators from the
circulation, such as toxic macro-
molecules and pathogenic ANCAs.
Method: PEX was performed on al-
ternate days with a total plasma vol-
ume of 3000 mL using the Plasauto
Y and Plasmaflo OP-08W(L) filter ac-
cording to the manufacturer’s pro-
tocol, additional IVIGs at a dosage
of 1 g/kg body weight (70 g in total)
were infused two hours prior to PEX
treatments. Assessment of serum
levels for myeloperoxidase (MPO)-
and proteinase 3 (PR3)-ANCAs

was performed using immunoas-
says (ImmunoCAP 250, Thermo
Fisher Scientific, Waltham, USA).
ANCA immunofluorescence was
conducted according to the manu-
facturer’s protocol (EUROIMMUN
AG, Lubeck, Germany).

Results: To our knowledge, we here

provide the first report of applying

high-dose IVIGs prior to plasma ex-
change and assessment of ANCA
autoantibody elimination in a pa-
tient with severe pulmonary re-

nal syndrome due to ANCA-associ-
ated vasculitis. After high-dose ap-
plication of intravenous immuno-
globulins (IVIGs) prior to plasma
exchange treatment, efficacy of my-
eloperoxidase (MPO)-ANCA autoan-
tibody elimination was substantially
increased, associated with rapid
clearance of MPO-ANCA autoanti-
bodies. High-dose IVIGs resulted in
marked reduction of MPO-ANCA
autoantibody levels and did not di-
rectly affect autoantibody clearance
by plasma exchange itself; as also
confirmed by comparable MPO-
ANCAs in the exchange fluid rela-
tive to serum levels. Moreover, mea-
surements of serum creatinine and
albuminuria confirmed that high-
dose IVIGs were well tolerated and
did not exacerbate kidney injury.
Conclusion: We are aware that our
observations require validation in
larger study populations, that ki-
netics may have also been affected
by previous induction therapy, pre-
treatment time of IVIGs or ANCA
autoantibody subtypes, and that
the exact mechanisms contribut-
ing to our observations require fur-
ther investigation. Furthermore, the
immunoassay is not fully accurate
due to values higher than the man-
ufacturer’s reference range. Never-
theless, this ANCA level-driven ap-
proach might contribute to novel
therapeutical strategies to increase
efficacy of pathogenic ANCA auto-
antibody clearance in severe AAV.
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Medikamentéds-bedingte
Hypophosphatimie unter
Desloratadin aufgrund einer
Urtikaria-Vaskulitis bei
Granulomatose mit Polyangiitis
D. Nell; S. Stracke; H.-L. HeifS
Abteilung fiir Nephrologie und
Hypertensiologie, Klinik und Poliklinik
fiir Innere Medizin A, Universitdts-
medizin Greifswald, Greifswald

Hintergrund: Hypophosphati-
mien kénnen durch verringerte Auf-
nahme, erhéhte Ausscheidung, Um-
verteilungen oder Stérungen der Re-
gulationsmechanismen verursacht
werden. Durch die essentielle Rolle
des Phosphats am Energiehaushalt,
Membranaufbau und Knochen-
stoffwechsel, fiihrt eine Hypophos-
phatimie zu Symptomen wie Myo-
pathien, Myolysen und Minerali-
sierungsstorungen des Knochens.
Ergebnisse: Beschrieben wird ein
48-jihriger Patient, welcher sich
mit einer seit 2017 bekannten Gra-
nulomatose mit Polyangiitis (GPA)
in unserer Behandlung befindet.
Diese wurde nierenbioptisch ge-
sichert und mit Rituximab indu-
ziert. Als Erhaltungstherapie erhielt
der Patient Azathioprin und Pred-
nisolon. Im weiteren Verlauf pri-
sentierte sich der Patient in anhal-
tender klinischer Remission, ent-
wickelte jedoch ein Exanthem, das
nach dermatologischer Riickspra-
che auf das Azathioprin zurtick-
gefithrt wurde. Nach Umstellung
der Erhaltungstherapie auf Rituxi-
mab besserte sich der Befund zu-
nichst. Im Verlauf traten jedoch
wiederholt d4hnliche Beschwerden
auf. Nach der Priifung anderer Me-
dikamente und Schilderung einer

mechanischen Auslésbarkeit, wurde
die Diagnose einer Urtikaria facti-
tia und Urtikariavaskulitis sekun-
dir bei GPA gestellt. Es wurde eine
antihistaminerge Therapie mit Des-
loratidin begonnen, wodurch sich
das Exanthem besserte. Im Verlauf
der Therapie fiel jedoch laborche-
misch eine neu aufgetretene Hypo-
phosphatimie mit einem minima-
len Phosphat von 0,32 mmol/I auf.
Weitere Diagnostik wurde durchge-
fihrt. Da das Serumcalcium, PTH,
Vitamin D, ,5 sowie Vitamin D,
normwertig und das Urinphos-
phat mit 6 mmol/l erniedrigt war,
wurde der Verdacht auf medikamen-
teninduzierte, verminderte Phos-
phataufnahme und hierdurch be-
dingte Hypophosphatimie gestellt.
Aufgrund des zeitlichen Auftretens
wurde Desloratidin als ursichlich
vermutet. Eine Umstellung auf Le-
voceterizin und Phosphatsubstitu-
tion folgte, worauthin das sich Phos-
phat normalisierte und seit Umstel-
len der Therapie keine erneute Hy-
pophosphatimie mehr auftrat.
Zusammenfassung: Auch wenn
schwere Hypophosphatimien selten
sind und fiir den H1-Blocker Deslo-
ratidin nur in einem weiteren Fall-
beispiel beschrieben wurde, sollte
bei entsprechender Klinik und/
oder Befunden daran gedacht wer-
den. Da bei Nierenerkrankten Poly-
pharmazie hiufig ist, steigt auch
das Risiko von Interaktionen und
Aufnahmestérungen von Medika-
menten, Nihrstoffen und ande-

ren Substanzen und sollte somit
regelmifig evaluiert werden, um
mogliche Folgen zu vermeiden.

Case-Reports
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Patientin mit Gitelman-Syndrom -
Therapie in der Schwangerschaft
H.-L. Heif5; S. Stracke; D. Nell
Abteilung fiir Nephrologie und
Hypertensiologie, Klinik und Poliklinik
fitr Innere Medizin A, Universitdits-
medizin Greifswald, Greifswald

Hintergrund: Das Gitelman-Syn-
drom, als Ausfall des thiazid-sensiti-
ven NCCT-Kanals, ist, wie das Bart-
ter-Syndrom, eine angeborene Ka-
nalopathie, welche sich durch einen
chronischen Salzverlust mit ent-
sprechenden Symptomen und Fol-
gen auszeichnet. Im Falle einer
Schwangerschaft stellt sich die He-
rausforderung der intensivierten
Uberwachung und Therapie der Er-
krankung sowie der Kontraindika-
tion bestimmter Medikamente.
Ergebnisse: Bei der 1979 gebore-
nen Patientin wurde im Alter von
11 ein Bartter-Syndrom diagnosti-
ziert. Die Untersuchung auf gene-
tische Varianten des NCCT- und
des NKCC-Kanals zeigte keine be-
kannte Variante. Spiter wurde auf-
grund laborchemischer Einschit-
zungen die Diagnose zu einem Gi-
telman-Syndrom geindert und

eine erneute Testung durchgefiihrt.
Diese fand eine, bisher in Daten-
banken nicht erfasste, Insertion in
Exon 8 des SLC12A3-Gens. Die Pa-
tientin wurde mit Magnesium, Ka-
lium, Indometacin und Spirono-
lacton behandelt. Aufgrund einer
Schwangerschaft; ergaben sich in
Hinblick auf ihre vorbekannte Er-
krankung Herausforderungen. Man
entschied sich, in gynikologischer
Riicksprache, fiir 2 x wochentliche
Elektrolytkontrollen und eine Erho-
hung der Kaliumsubstitution, wobei

69



aufgrund ihrer Adaptation niedri-
gere Kaliumwerte akzeptiert wur-
den. Das Spironolacton wurde, auf-
grund der moglich feminisieren-
den Wirkung, zunichst durch Ami-
lorid ersetzt. Zur Elektrolytthera-
pie wurde die Patientin 2 x statio-
nir aufgenommen. Spiter wurde
das Spironolacton, wieder angesetzt,
da dass das erwartete Kind weiblich,
eine Leberwerterh6hung aufgetre-
ten und das Kalium stabil war. Die
Therapie mit Amilorid wurde been-
det. Ab der 25 SSW klagte die Pa-
tientin iiber Muskelkrimpfe. Sie er-
hielt das Magnesium nun zusitz-
lich 1x wochentlich i.v. Die Patien-
tin gebar ein gesundes Midchen.
Zusammenfassung: Eine Schwan-
gerschalft ist fir Gitelmann-Patient-
innen, unter verstirkter Elektrolyt-
tiberwachung, ohne Komplikatio-
nen und Folgen; fiir Mutter und
Neugeborenes; moglich. Es fordert
jedoch Wachsamkeit und interdiszi-
plinires Vorgehen, um die optimale
Therapie zu. Regelmifige Elektro-
lytkontrollen und ggf. Therapiean-
passungen sind essentiell. Bei re-
zidivierenden Elektrolytstérungen
sollte eine Kanalopathie in Erwi-
gung gezogen werden, da diese erst
durch die Schwangerschaft sym-
ptomatisch werden kann und der
oben dargestellten Therapie bedarf.

Case-Reports
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Pathogene TREX1 Varianten als
Ursache renaler und systemischer
TMA - eine Fallserie

E. Seelow; S. Unger’; K. Amann?; J. de
Fallois®; ]. Halbritter

Medizinische Klinik mit Schwerpunkt
Nephrologie und Internistische Intensiv-
medizin, Campus Charité Mitte,
Charité¢ — Universititsmedizin Berlin,

70

Poster

Berlin; ' Rbeumatologie, Klinikum Sankt
Georg, Leipzig; ? Institut fiir Nephro-
pathologie, Universititsklinikum, Fried-
rich-Alexander-Universitdit Erlangen-
Niirnberg, Erlangen; 3 Sektion Nephro-
logie, Klinik fiir Endokrinologie und
Nephrologie, Universitdtsklinikum
Leipzig, Leipzig

Hintergrund: Thrombotische
Mikroangiopathien (TMA) mit Nie-
renbeteiligung werden zumeist

durch eine Dysregulation des Alter-
nativwegs der Komplementkaskade
ausgelost. Genetische und erwor-
bene TMA-Ursachen treten jedoch
auch Komplement-unabhingig auf.
Wir berichten tiber zwei Fille einer
spezifisch-monogenen Form der
komplement-unabhingigen TMA,
die sich als SLE-Phinokopie oder als
retinale Vaskulopathie mit zerebra-
ler Leukoenzephalopathie (RVCLS,
MIM# 192315) prisentiert.
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Methode: Exom-Sequenzie-

rung zur Identifizierung der ge-
netischen Ursache. Retrograde

und vertiefte prospektive Phino-
typisierung mit Abgleich zu ver-
offentlichten Fallberichten.
Ergebnisse: Patient 1 (45 Jahre) pri-
sentierte sich mit progredienter Nie-
renfunktionsverschlechterung, Le-
berfunktionsstérung und positi-
ven Doppelstrang-DNA-Antikor-
per zur nierenbioptischen Abkli-
rung. Hierbei zeigte sich eine glome-
rulire TMA ohne Zeichen der klas-
sischen Lupusnephritis. Die Kom-
plement-Genpaneldiagnostik blieb
unauffillig. Wenige Jahre spiter
entwickelte der Patient rezidivie-
rende bihemispherielle mikrovasku-
lire Hirninfarkte sowie eine ischi-
mische Retinopathie. Die anschlie-
Bende Exom-Sequenzierung zeigte
eine heterozygote Abbruchvariante
im Gen der 3-DNA-Reparatur-Exo-
nuclease 1, TREX1 (NM_033629.6:
c.703dup, p.(Val235Glyfs*6)).
Patient 2 (23 Jahre) fiel erstmalig mit
einer symptomatischen hyperten-
siven Entgleisung auf. Paraklinisch
zeigte sich eine bis dato unbekannte
Nierenerkrankung mit grofler Pro-
teinurie. Eine diagnostische Nieren-
biopsie ergab das Bild einer glome-
ruliren TMA. Zwei Jahre zuvor war
eine unklare Retinopathie diagnos-
tiziert worden. Auflerdem berich-
tete der Patient von einer Raynaud-
Symptomatik. Die Autoimmun-
diagnostik inklusive antinukleirer
und Doppelstrang-DNA-Antikor-
per war unauffillig. Aufgrund der
Familienanamnese mit vier weite-
ren betroffenen Familienmitgliedern
wurde eine Exom-Sequenzierung
veranlasst, welche eine heterozy-
gote Deletionsvariante in TREX1
zeigte (NM_033629.6: ¢.868_930del,
p.(Pro290_Ala310del)).

Poster

Zusammenfassung: TREXI ko-
diert fiir eine intrazellulire DNase,
die im Zytosol lokalisierte Dop-

pel- und Einzelstrang-DNA abbaut.
Krankheitsmutationen im TREX1-
Gen wurden bei familidrem Lupus,
Chilblain-Lupus und der RVCLS be-
schrieben.’? Die RVCLS ist eine sel-
tene genetische Differentialdiag-
nose bei komplement-unabhingi-
ger TMA mit endotheldysfunktions-
bedingter Mikrozirkulationsstérung
verschiedener Organsysteme, insbe-
sondere von Niere, ZNS und Retina.

Case-Reports
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Akute Nierenschiddigung als
klinisches Erstsymptom einer
chronisch lymphatischen Leukdmie
S. Bender; M. D. L. M. Noriega’;

P.R. Mertens; C. Gross

Klinik fiir Nieren- und Hochdruck-
krankheiten, Diabetologie und Endo-
krinologie, Universitdtsklinikum, Otto-
von-Guericke-Universitit Magdeburyg,
Magdeburg; ! Institut fiir Pathologie,
Sektion Nephropathologie, Zentrum
fitr Diagnostik, Universitdtsklinikum
Hamburg-Eppendorf, Hamburg

Hintergrund: Die chronische lym-
phatische Leukimie (CLL) gilt als
die hdufigste Leukidmieform im Er-
wachsenenalter. Durch Akkumu-
lation immuninkompetenter B-
Lymphozyten meist im lymphati-
schen Gewebe kommt es im Ver-
lauf der Erkrankung, die zum Zeit-
punkt der Diagnose hiufig symp-
tomlos ist, zu den typischen Ma-
nifestationen. Extranodale symp-
tomatische Manifestationen sind
selten, insbesondere bei Erstdia-
gnose. Eine symptomatische re-
nale Beteiligung als Erstmanifes-
tation einer CLL ist eine Raritit.

Methode: Ein 77-jihriger Patient
wurde mit akuter Nierenschidi-
gung (AKIN 3) in unserer nephrolo-
gischen Abteilung vorgestellt. Er be-
schrieb Leistungsminderung und
Schwiiche als Beschwerden. Die Um-
felddiagnostik (Infektion, Auto-
immunserologie, Abflussbehinde-
rung, Urinanalyse) blieb blande, so-
dass eine Nierenbiopsie durchge-
fithrt wurde mit dem tiberraschen-
den histologischen Bild einer In-
filtration durch ein niedrig ma-
lignes B-Zell Lymphom vom Typ
der CLL. Die Laborparameter zeig-
ten ein weitgehend normales Blut-
bild ohne Lymphozytose oder Hi-
molyse. Die anschliefende hima-
tologische Diagnostik bestitigte
durch Durchflusszytometrie und
Knochenmarkbiopsie die Diag-
nose einer CLL Binet Stadium A.
Eine Immuntherapie ist geplant.
Ergebnisse: Die interstitielle In-
filtration der Nieren durch eine
CLL kann klinisch manifest sym-
ptomatisch werden. Aufgrund nur
weniger Fallberichte ist die Nie-
renschidigung durch Infiltra-

tion bislang nur unzureichend
beschrieben und verstanden.
Zusammenfassung: Der vorlie-
gende klinische Fall einer CLL mit
symptomatischer Erstmanifesta-
tion als akute Nierenschidigung
durch Infiltration von CLL-Zellen
beschreibt eine Raritit und die Not-
wendigkeit der interdiszipliniren
Zusammenarbeit zwischen Hima-
toonkologie und Nephrologie um
zur Diagnosestellung zu kommen.

71



I Poster

Case-Reports

P048

IL-5-Blockade bei Gleich-Syndrom,
einer seltenen Erkrankung mit
episodischer Odemneigung und
Hypereosinophilie

V. Godecke; J. H. Brdsen'; T. Ripperger?;
K. M. Schmidt-Ott

Klinik fiir Nieren- und Hochdruck-
erkrankungen, Zentrum fiir Innere
Medizin, Medizinische Hochschule
Hannover, Hannover; ' Nephro-
pathologie, Institut fiir Pathologie,
Medizinische Hochschule Hannover,
Hannover; ? Institut fiir Humangenetik,
Medizinische Hochschule Hannover,
Hannover

Hintergrund: Wir stellen die er-
folgreiche Behandlung einer
32-jihrigen Patientin mit Gleich-
Syndrom mittels IL-5-blo-
ckierender Therapie vor.

Methode: Eine 32-jihrige Patien-
tin stellte sich bei rezidivierender
Odemneigung und Eosinophilie
unter Prednisolontherapie zur wei-
teren Abklirung vor. Nach Reduk-
tion der Prednisolondosis kam es
wiederholt zu Rezidiven mit gene-
ralisierter Odemneigung, urtika-
riellem Hautausschlag, einer Ge-
wichtszunahme von bis zu 15 kg
und Hypalbumindmie. Antihistami-
nika waren ohne Effekt. Es war be-
reits eine umfassende himatologi-
sche, dermatologische und infektio-
logische Diagnostik erfolgt. In der
Knochenmarkhistologie zeigte sich
eine deutliche Vermehrung der eo-
sinophilen Granulozyten, kein Hin-
weis auf ein klonales Geschehen.
Eine LGL Leukimie und ein mono-
klonales T-Zell-Rezeptor-Rearran-
gement wurden ausgeschlossen.
Der Rheumafaktor zeigte sich posi-
tiv, Kryoglobuline waren negativ. Im
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Rahmen der nephrologischen Dia-
gnostik zeigte sich eine Proteinu-
rie sowie Erythrozyturie mit verein-
zelt dysmorphen Erythrozyten. Da-
raufthin erfolgte eine Nierenbiop-
sie. Es zeigten sich immunbhisto-
chemisch keine Auffilligkeiten, le-
diglich IgM war teilweise im Me-
sangium anfirbbar. Die peripheren
Basalmembranen waren segmen-

tal ausgediinnt als Hinweis auf eine
diinne Basalmembran. Aus der Fa-
milienanamnese ergab sich, dass die
58-jihrige Mutter unter einer chro-
nischen Niereninsuffizienz CKD
G4A2 leidet, es besteht ein Lentiko-
nus. Der 59-jihrige Vater ist gesund.
Die Trio-Exom-Sequenzierung ergab
dann den Nachweis einer heterozy-
goten wahrscheinlich pathogenen
Genverinderung im COL4AS Gen
bei der Patientin und ihrer Mutter.
Ergebnisse: Es wurde die Diagnose
eines Gleich-Syndroms als Ursa-
che der Beschwerden gestellt, sowie
nach nephrologischer und human-
genetischer Diagnostik ein Alport-
Syndrom diagnostiziert. Eine As-
soziation eines Gleich-Syndroms
mit einem Alport Syndrom ist bis-
lang nicht beschrieben und stellt
am ehesten eine Koinzidenz dar.
Beim Gleich-Syndrom handelt es
sich um eine seltene Erkrankung,
bislang wurden ca. 60 erwachsene
und 17 pidiatrische Fille beschrie-
ben. Die Therapie mit Glukokorti-
koiden ist effektiv, geht jedoch im
Verlauf mit Nebenwirkungen ein-
her. Eine IL-5-blockierende Thera-
pie wurde bislang bei zwei Patien-
ten zur Behandlung des Gleich-Syn-
droms beschrieben. Zur Glukokor-
tikoideinsparung begannen wir da-
her eine Therapie mit dem IL-5-Blo-
cker Mepolizumab. Hierunter be-
steht seit 24 Monaten eine kom-
plette steroidfreie Remission.

Zusammenfassung: Eine IL5-Blo-
ckade mit Mepolizumab stellt eine
gut vertrigliche und effektive ste-
roidsparende Therapie bei rezidi-
vierendem Gleich-Syndrom dar.

Hypertensiologie

P049

Hypertension after non-severe
COVID-19

C. Schmidt-Lauber; E. L. Petersen’;

S. Hinzelmann; E. Alba Schmidt;
C.-A. Bebrendt'; R. Twerenbold?;

S. Blankenberg?; T. B. Huber; U. Wenzel
Nephrologie/Rheumatologie und
Endokrinologie/Diabetologie,

II1. Medizinische Klinik, Universitdits-
klinikum Hamburg-Eppendorf,
Hamburg; ! Klinik und Poliklinik fiir
Kardiologie, Universitdres Herz- und
GefifSzentrum Hamburg, Universitdts-
klinikum Hamburg-Eppendorf,
Hamburg

Objective: Various se-

quelae have been described af-

ter non-severe coronavirus dis-

ease 2019 (COVID-19) but post-
acute effects on blood pressure re-
main poorly understood. This
study aims to investigate a pos-
sible hypertensive sequela of

mild to moderate COVID-19.
Method: This is a cross sectional
analysis of blood pressure pro-

files in individuals after non-se-
vere COVID-19 in comparison to
matched individuals from a ran-
dom population-based cohort with-
out prior COVID-19. Data derive
from the ongoing and prospec-

tive Hamburg City Health Study, a
population-based cohort study in
Hamburg, Germany, and its associ-
ated COVID-19 program, which in-
cluded individuals at least 4 months
after COVID-19. Matching was
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performed by age, sex, education,
and pre-existing hypertension in a
1:4 ratio. All blood pressure read-
ings were performed in highly
standardized procedures and ac-
cording to current guidelines.
Results: 432 individu-

als after COVID-19 (mean age

56.1 years) were matched to

1,728 controls without prior
COVID-19 (56.2 years). 92.8 % of
COVID-19 courses were mild or
moderate, only 7.2 % were hos-
pitalized, and no individual had
been treated on an intensive care
unit. Even after adjustment for rel-
evant competing risk factors, dia-
stolic blood pressure was signifi-
cantly higher in individuals after
COVID-19 (+4.7 mmHg, 95 %-con-
fidence interval (CI) 3.97-5.7,
P<0.001). For systolic blood pres-
sure a trend towards increased val-
ues was observed (+ 1.4 mmHg,

95 %-CI -0.4-3.2, P=0.120). Hyper-
tensive blood pressures of at least
130/80 mm Hg (according to the
ACC/ASH diagnosis criteria for hy-
pertension) or 140/90 mm Hg (ESC/
ESH criteria) occurred signifi-
cantly more often in individuals af-
ter COVID-19 than matched con-
trols (odds ratios 2.0, 95 %-CI 1.5-
2.7, P<0.001 and 1.6, 95 %-CI 1.3~
2.0, P<0.001, respectively). These ef-
fects were mainly driven by changes
in diastolic blood pressure.
Conclusion: Our study indicates
that non-severe COVID-19 has a sig-
nificant hypertensive sequela with
strong effects on diastolic blood
pressure. Further studies are needed
to investigate the relevance of this
sequela on observed cardiovascu-
lar consequences of COVID-19.

Hypertensiologie
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Blood pressure and Mortality in
the 4D Study

B. Yazdani; M. E. Kleber; G. Delgado

Gonzales de Kleber; G. Yiicel'; A. Asgari;

A. Gerken?; C. Daschner; N. Ayasse;

W. Mdrz; C. Wanner’; B. K. Krdmer
Nephrologie, Endokrinologie,
Rbeumatologie, V. Medizinische Klinik,
Universitdtsmedizin Mannbeim, Mann-
beim; ! Kardiologie, I. Medizinische
Klinik, Universitdtsmedizin Mann-
beim, Mannbeim; * Gefifchirurgie,
Chirurgische Klinik, Universititsmedizin
Mannbeim, Mannbeim; 3 Medizinische
Klinik und Poliklinik I, Abteilung fiir
Nephrologie, Universitdtsklinikum,
Julius-Maximilians-Universitit Wiirz-
burg, Wiirzburg

Objective: Systolic (SBP), dia-
stolic (DBP) and mean arterial pres-
sure (MAP) are risk factors for car-
diovascular mortality (CVM). Pulse
pressure (PP) is an easily available
parameter of vascular stiffness, but
its impact on CVM in chronic dialy-
sis patients with diabetes is unclear.
Method: Therefore, we have ex-
amined the predictive value of pre-
dialytic PP, SBP, DBP and MAP in
the German Diabetes and Dialy-

sis (4D) study, a prospective, ran-
domized, double-blind trial en-
rolling 1255 patients with type 2
diabetes on hemodialysis in

178 German dialysis centers.
Results: Mean age was

65.7 years, mean blood pressure
146/76 mm Hg, mean time suffer-
ing from diabetes 18.1 years and
mean time on maintenance dialy-
sis 8.4 months. Considered as con-
tinuous variables, PP, MAP, SBP
and DBP could not provide a sig-
nificant mortality prediction for

either cardiovascular or all-cause
mortality. After dividing the co-
hort into corresponding tertiles,
we did also not detect any signif-
icant mortality prediction for PP,
SBP, DBP or MAP, both for all-
cause mortality and CVM after ad-
justing for age and sex. Neverthe-
less, when comparing the HR plots
of the corresponding blood pres-
sure parameters, a pronounced
U-curve was seen for PP for both all-
cause mortality and CVM, with the
trough range being 70-80 mm Hg.
Conclusion: In patients with end-
stage renal disease and long-last-
ing diabetes mellitus predialytic
blood pressure parameters are

not predictive for mortality, pre-
sumably because there is a very
high rate of competing mortal-

ity risk factors, resulting in over-
all very high rates of all-cause and
cardiovascular mortality, that may
no longer be significantly modu-
lated by blood pressure control.

Hypertensiologie
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Vasopressin modulates calcium
oscillations in adrenal cortex via
V1areceptor

H. A. Dinh; K. Mutig?; P. B. Persson’;
U. Scholl? G. Stolting?

Institut fiir Translationale Physio-

logie, Campu Charité Mitte, Charité —
Universititsmedizin Berlin, Berlin;

! Institut fiir Translatioinal Physio-
logie, Campus Charité Mitte, Charité —
Universititsmedizin Berlin, Berlin;

2 Medizinische Klinik mit Schwerpunkt
Nephrologie und Internistische Intensiv-
medizin, Campus Mitte, Charité —
Universititsmedizin Berlin, Berlin;

3 Medizinische Klinik mit Schwerpunkt
Nephrologie und Internistische Intensiv-
medizin, Campus Virchow-Klinikum,
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Charité — Universititsmedizin Berlin,
Berlin

Objective: Aldosterone is critical for
renal sodium and potassium han-
dling thereby participating in the
arterial pressure regulation and
maintenance of intact extracellu-
lar potassium concentration. An-
giotensin II (Ang II) and increased
plasma K* levels belong to classical
stimuli for aldosterone production
and release in ZG cells of the adre-
nal gland. The stimulation is me-
diated by calcium influx via T-type
and L-type voltage-gated calcium
channels (VGCC) resulting in tran-
sient calcium oscillations, whereby
the Cay3.2 T-Type calcium channel is
postulated to play a major role. Va-
sopressin (VP), often referred to as
the antidiuretic hormone, has been
shown to modulate the aldosterone
plasma levels as well, but the under-
lying mechanisms remain poorly
characterized. The present study ad-
dresses the hypothesis that VP ex-
erts direct effects in cells of ZG.
Method: We combined localiza-
tion studies with RNA sequenc-

ing and calcium imaging recordings
in murine adrenal glands to char-
acterize the calcium response to

VP and identify the relevant VP re-
ceptor type. Using selective block-
ers of T-type or L-type VGCCs and
Cay3.2-deficient mice (Cay3.27)

we assessed the balance between
T-type and L-type calcium chan-
nels in mediating the VP action.
Results: Immunofluorescence label-
ing using an antibody to vasopressin
V1a receptor (V1aR) produced sig-
nals in all three zones of the murine
adrenal cortex, whereas application
of antibodies to V1b- or V2 recep-
tor types yielded no detectable sig-

nals. RNA sequencing revealed only
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expression of Avpria mRNA (en-
codes V1aR) in adrenal cortical cells.
In line with the localization data,
acute application of VP on freshly
prepared murine adrenal slices elic-
ited calcium oscillations in ZG in a
dose-dependent fashion. The charac-
ter of observed calcium response to
VP reflected the pattern of well-es-
tablished stimulation by Ang II. Se-
lective inhibition of L- or T-type VG-
CCs suggested involvement of both
calcium channel types in the VP
signaling. Moreover, evaluation of
Cay3.27 mice revealed no deviations
in plasma aldosterone levels suggest-
ing a certain evolutionary redun-
dancy for the two channel types.
Conclusion: Our data thus far
demonstrate VP-induced stimu-
lation of ZG activity mediated by
V1aR activation and calcium in-

flux via both T-type and L-type VG-
CCs. These events are expected to
result in enhanced aldosterone se-
cretion and release thus deserving
further characterization in vivo.

Hypertensiologie
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Potassium chloride as a salt
substitute improves myogenic
arterial tone in hypertensive mice
D. Arifaj; L. S. Dunaway’;

B.E. Isakson’; L. C. Rump; J. Stegbauer
Klinik fiir Nepbrologie, Universitdts-
klinikum, Heinrich-Heine-Universitdt
Diisseldorf, Diisseldorf; ! University of
Virginia, Charlottesville/USA

Objective: High salt intake ag-
gravates vascular injury. Dysfunc-
tional arterial myogenic response is
an important feature of hyperten-
sion, chronic heart failure, and isch-
emic stroke. Salt substitutes con-
taining potassium chloride have

recently emerged as a means for re-
duction of cardiovascular mor-
bidity and mortality in hyperten-
sive patients. Until now, it is not
known whether the positive out-
come can be accredited to sodium
chloride (NaCl) reduction or potas-
sium chloride (KCl) substitution.
Method: 8-10 weeks old wild

type mice were fed with high

salt (6 % NaCl 1% KCl), reduced
salt (4% NaCl 1% KCl), substitute
salt (4% NaCl,3% KCl) or a control
diet (1% NaCl, 1% KCI) throughout
the experimental period. Two weeks
after diet start, mice were infused
with angiotensin (Ang)II (500 ng/
kg/min) for 28 days. At the end of
the treatment, hindlimb blood flow
was analyzed in vivo by using Peri-
Cam PSI system and the myogenic
tone of 4" order resistant-sized mes-
enteric arteries (MA) was deter-
mined by pressure myography.
Results: The myogenic tone of
MAs from Ang II infused mice fed
with high salt and reduced salt

was dramatically increased, reach-
ing peak constriction of = 50 pm at
100 mm Hg perfusion pressure, in-
dicating an impaired myogenic re-
sponse. In contrast, the myogenic
tone in MAs from Ang II infused
mice fed with salt substitution (4 %
NacCl 3% KCIl) was improved and
similar to the myogenic tone ob-
served in mice treated with con-
trol diet. The same observation
was evident in the active tone com-
ponent, which showed a rescue of
myogenic tone by salt substitu-
tion. The passive tone did not dif-
fer between the groups, suggest-
ing that the different salt diets did
not affect extracellular matrix com-
position. Of note, all MAs of salt
treated mice produced similar dila-
tion when exposed to 1uM NS309
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and 10uM acetylcholine. This sug-
gests that the hypercontraction

of resistance arteries in Ang II in-
fused mice treated with high and re-
duced salt is attributed to impaired
SMC Ca* signaling mechanisms.
In addition to blood pressure, myo-
genic tone has a crucial role in reg-
ulating blood flow. Hindlimb blood
flow was lower in mice treated with
high salt diet compared to reduced
salt or substitute salt treated mice.
Conclusion: This study pro-

vides the first evidence for a pro-
tective role of salt substitution

by KCl in resistant arteries un-

der hypertensive conditions.

Hypertensiologie
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Pravalenz der maskierten Hyper-
tonie bei beobachteter im Ver-
gleich zu unbeobachteten Praxis
Blutdruckmessung

S. Bertram; F. Bauer’; R. Shhadi;

M. Seidel; A. Doevelaar; F.S. Seibert;
B. Robn; P. Zgoura; N. Babel;

T. H. Westhoff

Centrum fiir Translationale Medizin,
Medizinische Klinik I, Marien Hospital
Herne, Rubr-Universitit Bochum,
Herne; ! Klinik fiir Nieren- und Hoch-
druckerkrankungen, Elisabeth-Kranken-
haus Essen, Essen

Objective: The publication of
SPRINT (Systolic Blood Pressure
Intervention Trial) raised a debate,
whether unattended blood pres-
sure (BP) measurement should

be regarded as the gold standard
of office BP monitoring, since

it eliminates the white-coat ef-
fect and reduces external influ-
ences on the patient. On the other
hand, it might underestimate real
life BP. In the present study, we

compare the rates of masked hy-
pertension using attended vs. un-
attended office BP measurement.
Method: We performed a cross-sec-
tional study in 213 patients in an
outpatient clinic and compared at-
tended and unattended office BP
with 24 h-ambulatory blood pres-
sure monitoring (24 h ABPM).
Masked (systolic) hypertension

was defined as systolic pressure
>135 mmHg in daytime ABPM with
office systolic BP <140 mm Hg.
Results: Median attended and un-
attended office BPs were 140/86
and 134/80 mm Hg with median

24 h-BP of 129/79 mm Hg and day-
time-ABP of 133/82 mm Hg. The
number of patients with masked hy-
pertension was 43/213 (20.18 %) us-
ing unattended and 23/213 (10.8 %)
using attended office BP mea-
surement (p<0.0001). Bland-
Altman analysis revealed bi-

ases of 7.36 mm Hg systolic and
6.18 mm Hg diastolic between the
attended vs. unattended office BP
and biases of 1.98 systolic and -1.7
diastolic between unattended of-
fice BP and daytime ambulatory
BP. In linear regression an unat-
tended office BP of 134 mm Hg cor-
responded to 140 mm Hg in at-
tended BP measurement.
Conclusion: Unattended office

BP measurement results in a sub-
stantial increase in the prevalence
of masked hypertension using the
traditional definition of hyperten-
sion. Since unattended BP values
resemble values obtained in day-
time ABPM monitoring, it might
be reasonable to use the same BP
definition of 135/85 mm Hg.
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metalloproteases in a rat model of
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Objective: In malignant hyperten-
sion, far more severe kidney injury
occurs than in the “benign” form
of the disease. In a previously re-
ported RNA-Seq analysis of re-

nal cortical tissue from a rat model
of malignant hypertension, we ob-
served an altered expression of sev-
eral matrix metalloproteases (MMP)
and their inhibitor (TIMP1).

We now investigated the expres-
sion of these MMPs in detail.
Method: Renovascular hyperten-
sion in rats was induced by placing
a 0.2 mm clip on the left renal ar-
tery (2K1C), controls were sham op-
erated (sham). Five weeks later, all
2K1C rats had developed hyperten-
sion. Rats were sacrificed, and re-
nal cortical RNA was extracted
from the right kidney exposed to
high blood pressure. To distin-
guish malignant from non-ma-
lignant hypertension, we consid-
ered two factors: weight loss and
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typical renovascular lesions. The
expression of MMPs and TIMPs
were measured by RT-PCR; immu-
nohistochemical staining was per-
formed for MMP-9 and TIMP-1.
Results: Mean blood pressure
measured intra-arterial was ele-
vated to a similar degree in ma-
lignant (220+6.5 mmHg) and
non-malignant (192 + 6.4 mm Hg)
hypertension, compared to con-
trols (119+ 1.7 mmHg, p<0.03).
MMP-2, -7, -8, -10, -12, -16 and -19
were all elevated in non-malignant
and significantly higher increased in
malignant hypertension (e.g. MMP-
7: 7.6-fold in non-malignant and
77.2-fold in malignant hyperten-
sion, p>0.05 versus sham and ver-
sus non-malignant). The only ex-
ception was MMP-9: its expression
was barely changed (1.2-fold versus
sham) in non-malignant but down-
regulated by 0.5-fold in malignant
hypertension (p<0.05). By immu-
nohistochemistry, MMP-9 stain-
ing was observed in proximal tu-
bules, some infiltrating cells, and
vascular smooth muscle cells of in-
tact or hypertrophic preglomeru-
lar vessels. However, MMP-9 was ab-
sent from malignant vascular le-
sions (onion-skin or fibrinoid ne-
croses). TIMP-1 expression was in-
creased in non-malignant (8.0-fold)
and even more increased (20.3-
fold) in malignant hypertension.
Marked TIMP-1 staining was ob-
served in podocytes of largely in-
tact glomeruli as well as in proxi-
mal tubules; however, staining was
mostly absent from severely dam-
aged glomeruli and vascular lesions.
Conclusion: In malignant hyper-
tension of 2K1C rats, most MMPs
are upregulated, broadly con-
sistent with enhanced tissue in-
jury (and possibly repair). MMP-9,
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however, displays a strikingly dif-
ferent regulation, including its ab-
sence in the most severe lesions. We
speculate that the downregulation
of MMP-9 may contribute to im-
paired angiogenesis and vascular in-
jury in malignant hypertension.
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The effect of treatment on the in-
flammation profile in patients with
primary aldosteronism
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Objective: Due to direct and in-
direct effects of aldosterone var-
ious pathways of inflamma-

tion cascade are activated which
lead to further end-organ dam-
age and higher cardiovascular risk
among patients with primary al-
dosteronism (PA). To what extent
the pro-inflammatory effects oc-
cur and, more importantly, if they
are affected by the PA treatment re-
main unclear. Therefore, we aimed
to analyze the inflammation pro-
file among patients with PA be-
fore and after the treatment.
Method: 46 patients with PA (43 %
with adrenal adenoma and 57 %
with bilateral hyperplasia) were in-
cluded into this study. Patient se-
rum samples were collected at

the study entry and 6 months af-
ter the treatment of PA was initi-
ated. Demographic, clinical and
laboratory data were collected ret-
rospectively. Inflammatory cy-
tokines and proteins were mea-
sured in patient’s serum using

proximity extension assay (O-link
Inflammation panel, Olink Pro-
teomics, Uppsala, Sweden).
Results: There were 52 % woman
and 48 % men with a mean age

of 50.2£12 years. The median al-
dosterone-renin-quotient (ARQ)
was 96 and the blood pres-

sure values were ranging between
142+17/89+12 mmHg. 6 months
following the treatment a signif-
icant reduction in blood pres-

sure and ARQ was achieved. Anal-
ysis of association between clini-
cal factors and biomarker expres-
sion has shown that patients with
adrenal adenoma have significantly
higher levels of FGF21, whereas fe-
male gender was associated with
lower expression of pro-inflamma-
tory cytokines such as IL-18, TN-
FRSF9, CXCL9 and higher expres-
sion of protective cytokines such
as TWEAK and MCP-4, especially
among females with bilateral hyper-
plasia. According to proteomic anal-
ysis at study entry, we have iden-
tified 4 patient clusters. Interest-
ingly, young females with adrenal
adenoma have composed a separate
cluster with significantly higher lev-
els of IL-6, IFN-y, MCP-1, MMP1
and FGF21 and robust reduction
of these parameters following the
treatment. In general, volcano plot
analysis of whole study cohort has
demonstrated the significant re-
duction in expression of pro-in-
flammatory cytokines (EN-RAGE,
CCL23, OPG, IL-10, FGF21 etc).
Conclusion: The treatment of pri-
mary aldosteronism leads to re-
duced expression of pro-inflam-
matory proteins. The extent of in-
flammatory activation as well as re-
sponse to treatment is highly as-
sociated with gender and the

cause of aldosterone excess.
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Monocyte derived cytokines
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in patients with primary
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Objective: Due to aldosterone ex-
cess and its pleotropic effects, pa-
tients with primary aldostero-

nism (PA) are exposed to high rates
of cardiovascular events. Endothe-
lial dysfunction is the first step in
the development of vascular dis-
ease and monocytes are an import-
ant immune cell type inducing vas-
cular damage. Therefore, we ought
to compare endothelial function
between PA patients and healthy
controls and to analyze the im-
pact of monocytes on the develop-
ment of endothelial dysfunction.
Method: Endothelial function was
measured in 13 healthy controls,
42 PA patients before and in 22 pa-
tients after the treatment using flow
mediated dilation method (FMD).
Monocytes were isolated from 8 PA
patients before and after the treat-
ment and 6 healthy individuals. Cy-
tokine profile was measured by a
Human Cytokine 17-plex Assay (Bio-
rad). The effects of monocyte-de-
rived cytokines on endothelial func-
tion were studied by wire myog-
raphy in pre-constricted thoracic
aortic pieces from healthy mice.
Results: FMD was significantly
lower among PA patients (6.3 (3.8-
8.1)% vs 10.5+3 %, p<0.05) whereas

Poster

the PA treatment was associated
with improved endothelial func-
tion (10.1+3.9 %). Monocytes from
patients with PA before the treat-
ment secreted significantly higher
concentrations of following cy-
tokines and growth factors than
healthy controls: G-CSF, IFN-y,
TNF-a, IL-6, IL-10, IL-8, IL-17,
and MCP-1. Especially concentra-
tions of IL-6 (388 (351-580) pg/
ml vs 36 (4-268) pg/ml, p<0.05)
and TNF-a (95 (48-135) pg/ml

vs 17 (5-41) pg/ml, p<0.05) were
much higher among PA patients.
In pre-constricted murine aortas,
incubation of this secretome for
24 hours induced a maximal dila-
tion of 85.8+8.8 % whereas a di-
lation of 97.3 +£0.9 % was reached
in controls, p<0.05. After the PA
treatment, not only a reduction

in pro-inflammatory cytokine lev-
els produced by monocytes was ob-
served, but an increase of maximal
dilation of pre-constricted aorta
pieces up to 94.9+4 %, p>0.05 in
comparison to before the treatment.
Conclusion: PA patients demon-
strate endothelial dysfunction mea-
sured by FMD. Moreover, mono-
cytes isolated from these pa-

tients are characterized by high se-
cretion of pro-inflammatory cy-
tokines which induce endothe-

lial dysfunction in experimen-

tal setting. PA treatment is associ-
ated with reduced pro-inflamma-
tory activity of monocytes and im-
proved endothelial function.
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Objective: Abdominal adipos-

ity, measured by waist circumfer-
ence (WC), is associated with in-
creased mortality in patients with
hypertension. Little is known about
the impact of abdominal obesity on
the renal perfusion and function in
patients with hypertension. We an-
alyzed whether abdominal adipos-
ity changes renal hemodynamics

in 36 patients with uncomplicated
hypertension grade 1-2 without
other cardiovascular (CV) disease.
Method: We analysed the renal he-
modynamic using steady state in-
put clearance with infusion of pa-
ra-aminohippuric acid and inulin,
respectively. Intraglomerular pres-
sure and resistances of the affer-
ent (RA) and efterent (RE) arteri-
oles were calculated according to
the Gomez equation. The study
population was divided in into two
groups based on median of WC

of the total study population.
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Table 1:
Renal ‘Waist circumference
par: lers
>median <median p-value p-value
adjusted™
Renal plasma flow | 537101 566+99 0.392 0.027
(ml/min)
Glomerular 10615 11818 0.028 < 0.001
filtration rate
(ml/min/KOF)
Hiltration fragtion, | 25+3.4 2431 0.488 0.281
)
Renal blood flow | 9544202 1013£187 0.369 0.037
(ml/min)
Renal vascular 119+33 00+25 0.050 0.004
resistance
(mmHg/(ml/min))
Intraglomerular | 36.8+2.4 37.5+£2.7 0.411 0.005
pressure (mmHg)
Resistance vas 6268+2136 486211543 0.031 0.002
afferens,
(dyn*s/cm5)
Resislance vas 2733+541 2590+428 0.390 0.264
sllerens,
(dyn*s/em3)
Table 1: Data are presented as mean = SD. *p-value after adjustment for age using regression
analysis
POS7-1

Results: The study cohort con-
sisted of 36 male, non-smoking in-
dividuals, aged 36 +10 years with
mean WC of 96.1+10.4 cm and
mean BMI of 27 +3.8 kg/m? True
hypertension was confirmed us-
ing 24-hour ambulatory blood
pressure (BP) measurement. Pa-
tients in the high WC group (19 pa-
tients) showed mean office BP of
145/90 mm Hg and mean 24-hour
ambulatory BP of 139/86 mm Hg,
whereas patients in the low WC
group (17 patients) showed mean
office BP of 144/88 mm Hg and
mean 24-hour-ambulatory BP

of 140/86 mm Hg (office BP:
p=0.895/p=0.662, 24-hour-ambu-
latory BP: p=0.645/p=0.918). Re-
nal vascular resistance and RA
were higher in the high WC com-
pared to the low WC group,
whereas glomerular filtration
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rate and renal plasma flow were
lower in the high WC compared
to the low WC group (table 1).
Conclusion: Higher WC in young,
male patients with hyperten-
sion grade 1-2 without other car-
diovascular disease was associ-
ated with increased renal vascu-
lar resistance predominantly at
the afferent site leading to re-
duced glomerular filtration rate.
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The positive effect of renal
denervation persists even through
regrowth of afferent axons
improving renal afferent nerve
activity during high sodium intake
inrats
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Objective: Previous work of ours
suggests that pathologically de-
creased sensitivity of renal afferent
neurons (reduced number of highly
active tonic neurons) due to high
salt diet is normalized 1 week af-
ter renal denervation (DNX). Now
we tested the hypothesis that nor-
malized sensitivity of renal neurons
persists after DNX even through
regrowth of afferent axons after

12 wk. This morphological regrowth
of afferent nerves 12 weeks after re-
nal DNX (postDNX) was shown

in a previous publication (DOL:
10.1152/ajpregu.00227.2014).
Method: 6 male Sprague Daw-

ley (SD) rats were put on high salt
diet (HS; 8 % NacCl) for 10 days. In
another group of 12 rats on high
salt diet (HS) left kidneys were de-
nervated (postDNX) 12 weeks prior
to examination. Rats on standard
diet were used as controls. Har-
vested dorsal root ganglion neu-
rons (DRG Th11-L2) with renal af-
ferents were investigated in pri-
mary neuronal cell culture using
current clamp mode to assess ac-
tion potential generation during
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current injection and to charac-
terize neurons as tonic highly ac-
tive and phasic less active neurons.
Results: In renal neurons from rats
on HS the relation of tonic to pha-
sic neurons shifted towards less ac-
tive phasic units (62 % tonic neu-
rons in control vs. 42 % on HS,
p<0.05, z-test). Denervation of
the left kidney in rats on high

salt diet (HS-DNX) led to a re-
covery of afferent renal DRG neu-
rons after 1 wk (42 % tonic neu-
rons on HS vs. 72 % tonic neurons
on HS+ DNX). Even 12 weeks af-
ter renal denervation this regained
electrophysiological property of
tonic firing persists (42 % tonic neu-
rons on HS vs. 69 % tonic neurons
on HS-postDNX, p<0.05, z-test).
Conclusion: The reduced propor-
tion of highly active tonic neurons

increased 1 week after renal denerva-

tion to control levels. Even 12 weeks
after renal denervation, this effect
of renal denervation persisted, and
the sensitivity of renal neurons to
electrical stimuli did not change de-
spite high-salt diet. Hence, the posi-
tive effects of renal denervation per-
sisted even through the regrowth of
renal afferent axons to the kidney.
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Objective: We have recently
shown that the cardiorenal baro-
reflex (CRB) is impaired already in
congestive heart failure with pre-
served ejection fraction. There
might be a number of possibly in-
volved mechano-sensitive channels
and receptors in the afferent limb
of the CRB. Since cardiac function
is dependent on tight control of se-
rum potassium levels, we tested the
hypothesis that mechano-sensitive
potassium channels are expressed
in the afferent limb of the CRB.
Method: We used inside-out-
patches from cultured cardiac no-
dose ganglion neurons of rats

that comprise the first neu-

ron of the afferent limb of the
CRB. The channels were acti-
vated by applying suction to the
patch in a stepwise protocol.
Results: Using the pipette perfu-
sion technique two MS channels
could be distinguished: One could
be blocked extracellularly with 10
pM gadolinium, a known blocker
of MS ion channels. It exhibited a
slope conductance of 116.4 + 5.3 pS
in symmetrical potassium con-
centrations. The other was not af-
fected by gadolinium and had a
slope conductance of 76.1 + 6.5 pS.
The channels exhibited also so-
dium- besides potassium-conduc-
tivity. The relative conductivity
from potassium to sodium was 3.4
in both groups of channels, which

allows membrane depolarization

to levels where voltage-activated
sodium-channels open.
Conclusion: Hence, through mech-
ano-sensitive cation channels pu-
tatively also influenced by extra-
cellular potassium concentrations,
the CRB might indirectly influ-
ence serum potassium levels via al-
tered salt and water excretion.
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A novel method for the ana-

lysis of renal sympathetic nerve
activity (RSNA) from multi-fiber
recordings

K. Rodionova; L. Pickwy; N. Cordasic;
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Objective: Measurement of RSNA
via bipolar electrodes from multi-fi-
ber preparations in various spe-
cies has been used for decades in
the context of autonomic regula-
tion research. Traditionally, raw
neurograms are usually integrated
over short time intervals and this
approach works perfectly for the
analysis of dynamic RSNA changes
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due to acute intervention. How-
ever, comparability of baseline ac-
tivities between groups is lim-

ited. We present a novel analysis
method, based on the raw neuro-
gram sampled at rate of 25 kHz.
Method: For RSNA-burst analy-
sis a software based programma-
ble algorithm was used. Continu-
ous activities longer than three sin-
gle spikes (i.e., >8 ms) were defined
as bursts, followed by silent peri-
ods with some single spikes. Ap-
proximately 10.000 bursts/rat were
analyzed and burst amplitude,
burst duration, burst area (i.e.,
duration integral), as well as the
burst frequencies were analyzed.
Results: In rats with myocardial in-
farction (n=11) we found no differ-
ence in integrated baseline RSNA
as compared to controls (n=10).
However, the new method revealed
higher higher burst rate per car-
diac cycle [CC] (2.65 + 0.39 vs.

1.61 + 0.38 bursts/CC; P<0.001)
and burst frequency (15.09 +
2.42vs.8.52 £1.54Hz; P<0.001)

compared to healthy controls, in-
dicating increased RSNA.
Conclusion: Our new method of
RSNA baseline analysis was able to
detect subtle differences between
groups of animals that could not be
detected by the traditional method
of integrated RSNA analysis. Fur-
thermore, this method has the po-
tential to give further insights into
RNSA patterns and synchronization
to afferent regulatory input form
the kidney itself or other organs.
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Treatment of resistant hyper-
tension - a network metaanalysis
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Intervention vs. Placebo/Sham

Treatment Office SBP SMD 95%-Cl P-Score
spironolactone —5 -13.30 [-17.89;-8.72] 09151
clonidine —— -11.90 [-23.29;-0.52] 07814
% blocker — -8.44 [-15.48;-1.40] 06376
doxazosine — -7.62 [-15.86; 0.62] 05803
lifestyle —— -7.26 [-13.73,-0.80] 05678
BAT —_— -7.00 [-1859; 459] 05400
darusentan —— -6.87 [-12.56;-1.18] 05474
RDN-RF —=T -5.64 [-12.95; 1.66] 04593
RDN-US —aT -3.79 [-11.39; 3.80] 03505
CPAP —r— -290 [-12.90; 7.10] 03150
guanfacine I—'!E— | | -1.06 [-9.47, 7.35] 0203%

20 10 0 10 20

Favors Intervention  Favors Placebo/Sham

Q df p-value  tau a2

Between designs 910 4 00586 28857 832N
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Objective: Therapie-resistente ar-
terielle Hypertonie ist mit einem
hohen Risiko fiir Herz-Kreislauf-
Erkrankungen, chronische Nie-
renerkrankungen und Sterblich-
keit verbunden. Die Behand-

lung ist jedoch schwierig. Ziel die-
ser Untersuchung ist es, die verglei-
chende Effektivitit von pharma-
kologischen und interventionel-

len Behandlungen durch eine Netz-
werk-Metaanalyse zu ermitteln.
Method: Wir durchsuchten sys-
tematisch MEDLINE, das Coch-
rane Register of Controlled Trials
und die Web of Science Core Collec-
tion am 2. Mirz 2022. Eingeschlos-
sen wurden randomisierte kontrol-
lierte Studien zu Therapieoptionen
fiir die Behandlung der Therapie re-
sistenten Hypertonie. Primirer End-
punkt waren die Verinderungen des
systolischen Blutdrucks in der Pra-
xismessung. Sekundire Endpunkte
waren der diastolische Blutdruck in
der Praxismessung sowie die Blut-
druckinderung in der ambulante
24-Stunden-Blutdruckmessung. Wir
nutzten ein frequentistisches ,ran-
dom effects“-Modell, um eine Netz-
werk-Meta-Analyse durchzufiihren.
Results: Von den 4771 identifizier-
ten Studien erfiillten 24 Studien
die Einschlusskriterien. Dies er-
moglichte die Analyse von 12 ak-
tiven Behandlungsalternativen bei
3458 Patienten. Unter allen Ver-
gleichsmedikamenten hatte Spiro-
nolacton die héchste Wahrschein-
lichkeit und wurde als die wirk-
samste Behandlung zur Senkung
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Intervention vs. Placebo/Sham

20 10 0 10

Q df
Between designs 320 3

Treatment 24h SBP SMD 95%-Cl P-Score
spironolactone —= -8.46 [-1254;-4.38] 08079
darusentan - -8.18 [11.97:-4.40] 07838
CPAP —= -7.94 [-13.73;-2.16] 07442
lifestyle — -7.10 [11.22;-2.98] 06914
R blocker —T -7.10 [-18.12; 3.92] 06385
RDN-US — -426 [-8.72; 0.19] 04574
clonidine —T -4.26 [12.11; 3.59] 04523
guanfacine —8i -253 [-7.90; 2.83] 0311
RDN-RF - -1.90 [-5.30; 1.50] 02714
RDN-RFB I—-J—— i : -1.81 [-8.99; 5.36] 02516

20

Favors Intervention Favors Placebo/Sham

p-value tau
03611

tau?

26839 72031

P061-2

des systolischen Praxis-Blut-

drucks (-13,30 mm Hg [-17,89;
-8,72]; P<0,0001) (Abbildung 1)
und des systolischen 24-Stunden-
Blutdrucks (-8,46 mm Hg [-12,54;
~4,38]; P<0,0001) (Abbildung 2)
bei Patienten mit resisten-

ter Hypertonie angesehen.
Conclusion: Unter allen pharmako-
logischen und interventionellen Be-
handlungen erwies sich Spironolac-
ton als die wirksamste Therapie der
Therapie-resistenten Hypertonie.
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Der Aryl-Hydrocarbon-Rezeptor
vermittelt die Indoxylsulfat-be-
dingte Schiadigung des vaskuldren
Endothels bei CKD
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Pidiatrie mit Schwerpunkt Nephro-
logie, Campus Virchow-Klinikum,
Charité — Universititsmedizin Berlin,

Berlin; 2 ECRC-Kooperation von MDC
und Charité, Experimental and Clinical
Research Center, Berlin

Hintergrund: Kardiovaskulire Er-
eignisse gehoéren zu den Hauptto-
desursachen bei chronischen Nie-
renerkrankungen (CKD). Unter an-
derem bedingt die CKD eine ver-
mehrte vaskulire Entztindungsreak-
tion und trigt zur Entstehung einer

endothelialen Dysfunktion (ED) bei.

Kiirzlich konnte die mechanische
Steifigkeit der endothelialen Ober-
fliche als Marker einer ED iden-
tifiziert werden, da diese mit der
Bioverfiigbarkeit des vasoakti-
ven Stickstoffmonoxids (NO) kor-
reliert. Vor allem die Eigenschaf-
ten der endothelialen Glykoka-
lyx (eGC) und des aktinreichen
Kortex stehen hierbei im Fokus.
Wir konnten bereits nachweisen,
dass Seren CKD-erkrankter padi-
atrischer Patientlnnen in vitro zu
einer Endothelschidigung fiih-
ren. Mit steigendem CKD-Schwe-
regrad (Grad 3-5) nahmen hier-
bei die eGC-Schidigung und die

Kortex-Steifigkeit zu. Eine posi-
tive Korrelation des Endothelscha-
dens mit den Serumkonzentratio-
nen der urimischen Toxine Ind-
oxylsulfat (IS) und p-Cresyl-Sul-
fat (PCS) war hierbei auftillig.

Ziel der Studie war es, spezifische
Effekte von IS und PCS auf die
mechanischen Eigenschaften der
eGC und des Kortex zu untersu-
chen. Ebenso sollten Riickschliisse
auf den zugrundeliegenden Sig-
nalweg durch die Blockierung des
durch IS modulierten Aryl-Hyd-
rocarbon-Rezeptors (AhR) mit-
hilfe seines spezifischen Inhibitors
CH223191 (CH) ermdglicht werden.
Methode: Primire humane Na-
belvenen-Endothelzellen (HUVEC)
wurden mit IS und PCS kul-
tiviert. Messungen der Kor-

tex- und eGC-Steifigkeit wur-

den mit Hilfe der Rasterkraftmi-
kroskopie (AFM) durchgefiihrt.
Ergebnisse: Nach in vitro-Be-
handlung von HUVEC mit

IS (500 pM) war die Kortex-Stei-
figkeit um 16 % erhoht (Kont-
rolle (K): 0,82 +/-0,14 pN/nm, IS:
0,94 +/-0,18 pN/nm). Unter den
gleichen Bedingungen verrin-
gerte sich die Hohe der eGC um
ca. 11% (K: 198,9+/-82,6 nm, IS:
177,8+/-77,6 nm) und die Stei-
figkeit der eGC erhohte sich um
ca. 19% (K: 0,34+/-0,13 pN/

nm, IS: 0,41 +/- 0,17 pN/nm).

Die spezifische Hemmung vom AhR
mit CH milderte den IS-Effekt auf
den Kortex, erreichte aber nicht das
Kontrollniveau (K: 0,82 +/-0,14 pN/
nm, IS: 0,95 +/- 0,18 pN/nm,
IS+CH: 0,89 +/- 0,16 pN/nm). Da-
riiber hinaus schwichte die AhR-
Hemmung die IS-Effekte auf die
eGC-Hohe (K: 140,1+/-43,8 nm,
1S: 118,1+/-36,0 nm, IS+ CH:
136,1+/-44,6 nm) und die
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eGC-Steifigkeit (K: 0,34 +/-0,09 pN/
nm, IS: 0,37 +/- 0,09 pN/nm,
IS+CH: 0,33 +/- 0,09 pN/nm) ab.
Zusammenfassung: Die Ergeb-
nisse geben Hinweise auf eine Schi-
digung der Endotheloberfliche

in vitro durch das urimische To-
xin IS, die durch CH-Behandlung
der Zellen abgeschwicht werden
kann. Diese Daten lassen vermu-
ten, dass der AhR ein wichtiger Mo-
dulator der IS-induzierten Schidi-
gung der Endotheloberfliche ist.
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Pridikatoren einer Blut-
druckreduktion unter

Therapie eines obstruktiven
Schlaf-Apnoe-Syndrom

M. Seidel; M. Kiziler; S. Bertram;

S. Wang; F.S. Seibert; N. Babel;

T. H. Westhoff

Centrum fiir Translationale Medizin,
Medizinische Klinik I, Marien Hospital
Herne, Rubr-Universitit Bochum,
Herne

Objective: Sleep apnea is asso-
ciated with hypertension. Meta-
analyses indicate that treatment
of sleep apnea by continuous pos-
itive airway pressure (CPAP) re-
duces blood pressure (BP) by a
mean of 3 mm Hg. To date, pre-
dictors of BP response to CPAP re-
main incompletely understood.
Method: We performed a retro-
spective study on the association
of BP response to CPAP with poly-
somnographic readings, inten-
sity of sleepiness (measured by Ep-
worth Sleepiness Scale, ESS), and
epidemiologic parameters in 924 pa-
tients with obstructive sleep ap-
nea. BP response was defined as
the difference between office BP
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at polysomonographies before

and after initiation of CPAP.
Results: Data were successfully
obtained in all 924 patients. Me-
dian monthly CPAP usage was
135.8h (77.95-192.4). BP was sig-
nificantly higher at baseline than
at follow-up (132.2+48.72 vs.
129.2+£16.53, p=0.0174) result-

ing in mean reduction of BP of
1.64+19.15 mm Hg. Subjects with a
higher than median baseline apnea
hypopnea index (AHI, median 21)
showed a significantly more pro-
nounced reduction of BP than
those with lower AHI (AHI>21:
134.5+66.2vs. 129.3+17.0,
p=0.0446; AHI<21: 129.7+15.99
vs. 129.0+16.0, p=0.1828). Further-
more, we observed a significant re-
duction in sleepiness (8.3 £4.9 vs.
6.6+4.5, p<0.0001). BP reduction,
however, was not significantly dif-
ferent in those subjects with higher
vs. lower than median sleepiness
score (ESS>8). Receiver-operat-

ing characteristic (ROC) curve anal-
yses investigating the accuracy of
AHI and ESS to predict a BP reduc-
tion >5 mm Hg revealed an AUC

of 0.51 and 0.52, respectively.
Conclusion: In this large cohort a
higher initial AHI was associated
with a greater effect of CPAP ther-
apy on BP. A cuf-off value to pre-
dict a BP reduction of 25 mmHg,
however, could not be determined.

Apherese und andere Extra-
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Evaluation of iron deficiency
and mechanisms of potential
iron loss in patients undergoing
immunoadsorption

N. Ginthor; T. Niedrist'; A. H. Kirsch;
W. Ribitsch; A. Deak; M. Kolland;

A. Meisnitzer’; K. Eller; A. R. Rosen-
kranz; K. Artinger

Klinische Abteilung fiir Nephrologie

und Hiamodialyse, Universitdtsklinik
fitr Innere Medizin, Medizinische
Universitit Graz, Graz/A; ! Klinisches
Institut fitr Medizinische und Chemische
Labordiagnostik, Medizinische
Universitit Graz, Graz/A; Klinisches
Institut fitr Medizinische und Chemische
Labordiagnostik, Medizinische
Universitat Graz, Graz/A

Objective: Immunoadsorption (IAS)
is a well-established tool for the re-
moval of autoantibodies in a vari-
ety of antibody-mediated diseases
where conventional therapy has
reached its limits and is also used

to prepare recipients for AB0O-in-
compatible kidney transplantation.
Anaemia has a high global preva-
lence and is caused in over 80 % by
iron deficiency. Data on the preva-
lence of iron deficiency in patients
undergoing IAS is scarce and lim-
ited mainly to patients treated with
lipoprotein apheresis. Direct evi-
dence of iron loss through apheresis
is still lacking. The aim of this pro-
spective observational study was to
evaluate the potential role of IAS in
the development of iron deficiency
due to loss of iron through bind-
ing and removal during apheresis.
Method: Eighteen patients under-
going therapeutic IAS were pro-
spectively included. Serum param-
eters specific for anemia and iron
loss (iron status, Vitamin B12, fo-
lic acid, red blood cell count) were
measured before and after IAS at ini-
tiation as well as one,wo and three
weeks after initiation of treatment.
The last IAS in this time period was
regarded as “last visit”. Eluted solu-
tion was evaluated for the abundance
ofiron, ferritin and transferrin.
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Results: Five patients underwent
therapeutic apheresis for desensi-
tization before ABO-incompati-

ble kidney transplantation, three
patients for underlying neurolog-
ical diseases and ten patients for
post-transplantation complica-
tions. All patients undergoing ther-
apeutic apheresis before ABO-in-
compatible kidney transplanta-
tion received at least one dose of i.v.
iron. Iron substitution was not fol-
lowed by a significant rise in serum
iron parameters. Patients undergo-
ing therapeutic IAS for other rea-
sons than desensitization before
ABO-incompatible kidney trans-
plantation did not receive i.v. iron.
In these patients, a 16.6 % decrease
in serum hemoglobin from initia-
tion to last visit as well as a non-sig-
nificant decrease in serum iron pa-
rameters was found. Ferritin was
found in significant amounts af-
ter eluting columns with glycine.
Conclusion: We observed anaemia
and low iron status in patients un-
dergoing IAS. Our findings show
that iron deficiency is common in
patients undergoing immunoad-
sorption and suggest that ferritin is

at least in part lost during apheresis.
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Comparison of open albumin
dialysis (OPAL) with Prometheus
and standard medical treatment in
acute-on-chronic liver failure

J. Friebus-Kardash; A. Louzi;

A. Kribben; H. H.-J. Schmidt’; U. Jost%
M. Jabn; A. Zeller?

Klinik fiir Nephrologie, Universitdts-
klinikum, Universitit Duisburg-Essen,
Essen; ! Gastroenterologie und Hepato-
logie, Medizinische Klinik B, Westfilische

Wilbelms-Universitit Miinster, Miinster;
2 Hepanet GmbH, Hanovver; 3 Klinik fiir
Gastroenterologie, Universitdtsklinikum
Essen, Universitit Duisburg-Essen, Essen

Objective: Extracorporal albumin
dialysis belong to the artificial liver
systems that are widely used in pa-
tients having acute-on-chronic liver
failure (AOCLF) in order to bridge
patients to liver transplantation or
to recovery. Open albumin dialy-
sis (OPAL) is a new mode of albu-
min dialysis. The current study was
conducted to determine the effec-
tiveness of OPAL and to compare
the effects of OPAL, Prometheus
and standard medical treatment
on biochemical and clinical pa-
rameters in patients with AOCLF.
Method: In the present retrospec-
tive cohort study, 14 AOCLF pa-
tients underwent therapy with
OPAL and 40 patients with Pro-
metheus in addition to standard
medical treatment and 16 AOCLF
patients received standard medi-
cal treatment including hemodialy-
sis at the University Hospital Essen.
Results: OPAL treatment led to

a significant drop of total biliru-
bin (p=0.003), alkaline phospha-
tase (p=0.01), gamma-glutamyl-
transferase (p=0.0002) and lactat-
dehydrogenase (p=0.01) in AOCLF
patients. Levels of transaminases,
creatinine and urea were not sig-
nificantly altered by OPAL ther-
apy. Additionally, a significant re-
duction of the MELD (p=0.02)
and CLIF-C-ACLF p=0.009) score
was achieved after OPAL therapy.
Initial MELD and CLIF-C-ACLF
scores as well as the frequency of
therapy sessions were similar be-
tween the three groups. Reduction
of total bilirubin was significantly
higher after OPAL compared to

standard medical treatment (OPAL
+33.9% vs. SMT -19.1%, p=0.001).
Indeed, removal of total bilirubin
was similar comparing OPAL and
Prometheus. There were no sig-
nificant differences between the
three groups considering changes
of transaminases, cholestasis pa-
rameters, creatinine and urea. A de-
cline of the MELD (OPAL +11.3%
vs. SMT -4.7 %, p=0.006) and CLIF-
C-ACLF score (OPAL +6.9 % vs. SMT
-1.7%, p=0.03) was significantly
stronger in the OPAL group than
in the standard treatment group.
OPAL and Prometheus therapies re-
sulted in comparable reduction of
MELD and CLIF-C-ACLF scores.
Interestingly, the length of hospi-
tal stay was significant shorter af-
ter OPAL treatment than after Pro-
metheus (19 vs. 28 days, p=0.05).
Our analysis revealed a significant
diminishment of hemoglobin val-
ues after OPAL compared to Pro-
metheus (p=0.006), whereas the
rates of bleeding events were similar.
Conclusion: Our analysis revealed
OPAL as an efficient mode of albu-
min dialysis aiding adult patients
to recover of AOCLF. OPAL was su-
perior to standard medical treat-
ment and on the other hand not in-
ferior to Prometheus in terms of ef-
ficacy on average reduction of rel-
evant biochemical parameters.
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Priifung des Effekts einer Immun-
adsorptionstherapie auf die
Symptomlast von Erwachsenen mit
Post-COVID-Syndrom

M. Stortz; D. Kraus®; P. Klimpke;

A. Kommer; P. Griinder’;

J. Weinmann-Menke'
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Nephrologie, Rhewmatologie und
klinische Immunologie, I. Medizinische
Klinik und Poliklinik, Johannes-
Gutenberg-Universitit Mainz, Mainz;
! Medizinische Klinik und Poliklinik I,
Universitdtsklinikum, Jobannes-Guten-
berg-Universitit Mainz, Mainz

Hintergrund: Im Rahmen der Im-
munadsorptionsstudie bei Erwach-
senen mit Post- Corona Virus Di-
sease (COVID)-Syndrom (PCS), soll
der mogliche Nutzen der Immun-
adsorption (IA) zur Reduktion der
Symptomschwere eines PCS evalu-
iert werden. Weiterhin ist vorgese-
hen durch die Bestimmung verschie-
dener Autoantikorper (Antikérper
gegen ol und a2- sowie B1-, f2-, B3-
Adrenorezeptoren, sowie Antikor-
per gegen muskarinerge Acetylcho-
linrezeptoren vom Subtyp M1-M4)
die Privalenz dieser Autoantikor-
per bei Personen mit PCS zu unter-
suchen und zu priifen, ob ein Zu-
sammenhang des Autoantikor-
pernachweises sowie deren Entfer-
nung durch die IA und der Art und
Schwere der Symptome besteht.
Methode: 40 Proband*innen,

die die WHO-Definition fiir ein
PCS erfiillen und eine Symptom-
schwere von mindestens 2 Punk-
ten auf der Post-COVID-Functio-
nal Scale (PCFES) erreichen, werden
in eine randomisierte Sham-Proze-
dur-kontrollierte einfach verblindete
Studie im Crossover-Design ein-
geschlossen. Alternative Ursachen
fir die Symptome sollen mittels
Labordiagnostik, neurologischen
und psychosomatischen Untersu-
chungen ausgeschlossen werden.

Es werden bei allen Teilnehmer*in-
nen 5 IA-Therapien mit eingesetz-
tem Adsorber und 5 Scheinbehand-
lungen ohne eingesetzten Adsorber
durchgefiithrt. Zwischen den beiden
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Therapiezyklen liegt eine 8-wdchige
Therapiepause. Welche Behand-
lung zuerst erfolgt wird randomi-
siert, die Teilnehmer*innen werden
dahingehend verblindet. Vor und
nach jedem Therapiezyklus wer-
den die Konzentrationen der Auto-
antikdrper bestimmt, die Symptom-
schwere mittels Bell-Skala, PCFS,
Multidemensionalem Fatigue In-
ventar-20, Chalder-Fatigue-Skala
und Medical Research Council-Dys-
pnoe-Score gemessen, sowie die ko-
gnitiven Funktionen mittels Mon-
treal cognitive Assessment erho-
ben und der physische Status mit-
tels Griffkraftmessung objektiviert.
Ergebnisse: Bislang erfolgte der
Einschluss von 6 Patient*innen, die
den ersten Therapiezyklus durch-
laufen haben. Bis Oktober soll-

ten Daten zu einer grofleren An-
zahl von Patient*innen vorliegen,
die beide Therapiezyklen durch-
laufen haben, die dann auf dem
DGIN prisentiert werden kénnen.
Zusammenfassung: Bislang gibt
es keine Ergebnisse aus kontrol-
lierten Studien zur Immunad-
sorption bei PCS. Auch zur Thera-
pie des PCS generell steht nur be-
grenzt Evidenz zur Verfiigung.
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Neurological Long-COVID
symptoms are associated with a
certain autoantibody pattern and
low inflammatory level
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Herne, Rubr-Universitit Bochum, Herne

Objective: The Long-COVID syn-
drome constitutes a plethora of
persisting symptoms with neurolog-
ical disorders being the most prom-
inent and disabling ones. Although
the pathogenesis of Long-COVID is
currently under investigation, hu-
moral autoimmunity and inflam-
mation are two possible mecha-
nisms. There are conflicting data
on the association between auto-
antibodies (AAb) to G-protein cou-
pled receptors (GPCR) and Long-
COVID, which might be caused

by several differences in analyzed
Long-COVID cohorts, including in-
flammatory stage. The aim of the
present study was to explore the
level of GPCR AAD and inflamma-
tory status in relation to neuro-
logical Long-COVID symptoms.
Method: We performed a cross-sec-
tional study on 71 patients with
Long-COVID, 53 individuals with
prior SARS-CoV-2 infection with-
out persisting symptoms and 68 ap-
parently healthy controls without

a history of SARS-CoV-2 infection.
GPCR AAD concentrations were
measured by ELISA. Long-COVID
symptoms with the focus on neu-
rological disorders were quanti-
fied using a 19 items questionnaire
based on the ISARIC COVID-19
follow-up study protocol; SF-36,
Chalder and Bell scale; and CERAD
test. Cytokines were measured us-
ing the LEGENDplex assay.
Results: The prevalence of posi-
tive antibody findings were signifi-
cantly higher in Long-COVID com-
pared to 2 other groups (p=<10%)
with a significantly higher num-
ber of patients with simultane-

ous detection of more than 1 AAb
in Long-COVID group (p=0.0419).
Similar to the prevalence, levels

of AAD targeting ADRB1, AGTR2,
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and a-CHRM3 showed highest con-
centrations in Long-COVID. Im-
portantly, the overall inflamma-
tory state defined by cytokine pro-
file was low in all 3 groups. Note-
worthy, severity of neurological dis-
orders correlated with AAb levels.
Thus, AAb against CHRM3 cor-
related with the amount of symp-
toms as well as the fatigue inten-
sity, while AADb targeting AGTR2,
ADRB1, ADRB2, and EDNRA

were inversely associated with
mnestic function in the CERAD
Trail Making tests A and B.
Conclusion: Long-COVID cohort
was characterized by a low inflam-
matory response and AADb pattern
targeting certain GPCR that mainly
regulate autonomous nervous sys-
tem and vasoconstriction. Concen-
trations of AAb correlated with in-
tensity of neurological disorders in-
cluding psychomotor speed, visual
search, attention and fatigue. Al-
though the study was not designed
to explore the mechanism of Long-
COVID, our finding might con-
tribute to the development of new
therapeutic targets towards autoan-

tibody depleting (immuno)therapy.
Diabetes
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FGF23 is associated with the
development of gestational
diabetes mellitus
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Objective: Besides its established
impact on bone and mineral metab-
olism, it was suggested that FGF23
might play an important role in the
pathogenesis of type 2 diabetes. The
impact of FGF23 on gestational di-
abetes mellitus (GDM), however, is
not well understood. iFGF23 ELI-
SAs measure the intact FGF23 mol-
ecule, whereas cFGF23 assays mea-
sure intact FGF23 as well as deg-
radation products of FGF23.
Method: The aim of this study

is to compare the association of
maternal and fetal cFGF23 and
iFGF23 with GDM in a German
birth cohort. Therefore, cFGF23
and iFGF23 were analysed in

826 random mother/child pairs
from the Berlin Birth Cohort.
Results: Our results show that
mothers who developed GDM had
higher concentrations of iFGF-23
compared to mothers who did

not suffer from GDM (19.73 vs.
13.23 pg/ml, p<0.0001), but not
higher concentrations of cFGF-23.
Multivariant regression analy-

ses showed that gestational diabe-
tes is associated with iFGF23 inde-
pendently of confounding factors
such as age, BMI, ethnic background,
family history of diabetes, smok-
ing during pregnancy, and recur-
rent pregnancy loss. This, however,
was only seen when using an iFGF23
ELISA measuring just the full-length
FGF23 and not in addition FGF23
fragments. No differences in both
iFGF23 and cFGF23 concentra-
tions between the GDM and non-
GDM group were detected in cord
blood samples of the offspring.
Conclusion: This study of a rep-
resentative German birth co-

hort showed that maternal,

but not fetal iFGF23 is inde-
pendently associated with GDM.
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Differentielle Expression

von WNK1 Isoformen in der
Diabetischen Nephropathie

J.J. Jarrin Carriel; L. Zanon Rodriguez;
E. Dabhlke; F. Thelig

Forschung fiir Nieren- und Volumen-
regulation, Anatomisches Institut,
Christian-Albrechts-Universitit zu Kiel,
Kiel

Hintergrund: Frithe Zeichen der
Diabetische Nephropathie (DN)
sind die Mikroalbuminurie und
eine gesteigerte glomerulire Filtra-
tionsrate. Im weiteren Verlauf der
DN kommt es zum Voranschrei-
ten des glomeruliren Schadens
und auch zu weiteren Komplika-
tionen wie der Bluthochdruckbil-
dung. Eine proximale tubulire Hyp-
oxie scheint in der frithen Pathoge-
nese eine bedeutende Rolle zu spie-
len. Anderungen in der With-no-ly-
sin-Kinase 1 (WNK1) Expression
wurden im Menschen und Miu-
sen mit DN beschrieben, dessen
Rolle in der DN ist jedoch noch
nicht geklirt. Ziel dieser Arbeit ist
die Identifikation der Expression
und Lokalisation der WNK1 Iso-
formen in der Niere sowie die Auf-
klirung deren Rollen in der DN.
Methode: In Kontroll und
SGLT2¢/Vhlf* Miuse wurde die
DN iiber Streptozotocin (STZ) In-
jektion an zwei aufeinander fol-
genden Tagen induziert und nach
zehn Wochen analysiert. Die Nie-
ren wurden fiir die morpholo-
gischen Analysen perfusions-fi-
xiert oder fiir biochemische Analy-
sen schockgefroren. RT-PCR, Base-
scope, RNA-scope, Immunhisto-
chemie, Western Blots und Lucife-
rase Assays wurden durchgefiihrt.
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Ergebnisse: In der Niere ist
L-WNKI1 in den glomeruliren Me-
sangiumzellen, Podozyten und ent-
lang des Nephrons sowie in den
Renin-produzierenden Zellen und
Endothelzellen exprimiert, wohin-
gegen KS-WNKI1 ausschlieflich im
distalen Tubulus und Verbindungs-
tubulus/Sammelrohrsystem anzu-
treffen war. L-WNK1 mRNA war si-
gnifikant erhoht in SGLT2¢/Vhlfe
Miusen und hier besonders in den
proximalen Tubuli und den Endo-
thelzellen. KS-WNK1 mRNA war
signifikant erhoht in beiden STZ-
behandelten Gruppen mit typi-
scher Expression im distalen Tu-
bulus der Niere. Die Western Blot
Analyse zeigte fiir L-WNKI1 eine Er-
hohung in SGLT2¢/Vhl?* Miu-
sen und bei den STZ-behandel-

ten Gruppen, KS-WNKI1 zeigte
eine Erhohung in STZ-behandel-
ten Kontroll und SGLT2¢¢/Vhlfex
Miusen. Luciferase Assays zeig-

ten eine erhohte humane L-WNK1
und KS-WNK1 Promotoraktivi-

tit unter Hypoxie und eine redu-
zierte humane KS-WNK1 Promo-
toraktivitit unter Hypoxie und ho-
her Glukosekonzentration (dia-
betischer Situation in vitro).
Zusammenfassung: L-WNK1

und KS-WNK1 sind differen-

tiell in der Niere unter DN regu-
liert. Dies ist auf eine z.T. unter-
schiedliche Funktion beider Iso-
formen zuriickzufiihren.

Diabetes

PO71

Genauigkeit der Abschiatzung
der glomerularen Filtrationsrate
bei Patientinnen mit Diabetes
mellitus

M. Newmann; F. Eisinger; M. Worn,
N. Heyne; A. L. Birkenfeld; F. Artunc
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Hintergrund: Die Abschitzung
der glomeruliren Filtrations-

rate (GFR) mittels Kreatinin- und
Cystatin C basierten Schitzfor-
meln spielt eine zentrale Rolle fiir
die Prognoseabschitzung und die
Therapiesteuerung bei Patient-
Innen mit Diabetes mellitus. In
dieser Studie wollen wir die Ge-
nauigkeit beider Schitzmetho-
den anhand einer Referenzmes-
sung mit Iohexol tiberpriifen.
Methode: In einer Population be-
stehend aus PatientInnen mit Dia-
betes mellitus Typ I und II erfolgte
die Bestimmung der GFR nach In-
jektion von 10 ml Accupaque (Io-
hexol) und Abnahme von 4 Plas-
maproben im Abstand von 30 min
nach einer zweistiindigen Vertei-
lungszeit. Die Plasma-Iohexol-Kon-
zentration wurde mittels High Per-
formance Liquid Chromatogra-
phy (HPLC) gemessen. Der ermit-
telte Wert wurde mit der abge-
schitzten GFR auf Basis der Krea-
tinin-CKD-EPI Formel (eGFR-
CKD-EPly,), der Cystatin-CKD-
EPI Formel (eGFR-CKD-EPI,)
und der kombinierten Kreatinin-
Cystatin CKD-EPI Formel (eGFR-
CKD-EPlg;ca.cys) verglichen.
Ergebnisse: Die Studienkohorte
umfasste n=75 PatientInnen, da-
von 25 mit Diabetes mellitus Typ I
und 50 mit Diabetes mellitus

Typ II. Der Korper-Massen-Index
lag im Mittel bei 29,8 kg/m?, der
durchschnittliche HbAlc bei 8,7 %.
Das mittlere PatientInnenalter be-
trug 56,7 Jahre. Die gemessene
mGFR betrug im Median 76 ml/
min/1,73 m? (Interquartilbereich

64-102). Die mediane Plasma-Krea-
tininkonzentration betrug 0,8 mg/
dl (0,6-0,9), die mediane Plasma-
Cystatinkonzentration 1,1 mg/

dl (0,9-1,3). Daraus errechnete
sich eine mediane eGFR-CKD-EPI-
krea VO 113 ml/min/1,73 m? (95-
136), eine eGFR-CKD-EPI,, von
69 ml/min/1,73 m?(50-93) so-

wie eine eGFR-CKD-EPI;c..cys

von 83 ml/min/1,73 m* (59-101).
Im Paarvergleich betrug die me-
diane Abweichung der geschitzten
zur mGFR fiir Kreatinin +35 ml/
min/1,73 m?, fiir Cystatin -10 ml/
min/1,73 m? und fiir Kreatinin-
Cystatin 0 ml/min/1,73 m* 7 Pa-
tientInnen zeigten eine Hyperfilt-
ration mit einer mGFR> 120 ml/
min/1,73 m? (bei eGFR Krea/Cys/
Krea-Cys: 29 vs. 0 vs. 4 Fille), 16 Pa-
tientlnnen zeigten eine Nierenin-
suffizienz mit einer mGFR <60 ml/
min/1,73 m? (bei eGFR Krea/Cys/
Krea-Cys: 0 vs. 26 vs. 19 Fille).
Zusammenfassung: Bei Pa-
tientlnnen mit Diabetes mellitus
stimmte die mGFR mit den Wer-
ten der kombinierten Formel nach
eGFR-CKD-EPIk;...cys besser tiber-
ein als mit den Werten aus den For-
meln nach eGFR-CKD-EPlI,., so-
wie nach eGFR-CKD-EPI,.. Die
Schitzformel auf der Basis von
Kreatinin unterschitzte den An-
teil von Patienten mit einer redu-
zierten GFR, wihrend dieser An-
teil bei Verwendung von Cys-

tatin C iiberschitzt wurde.
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Renal compartment-specific
proteasome alterations in a
murine type-2 diabetes model
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Systembiologie. ZMNH, Universitdts-
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Objective: In contrast to the sig-
nificance of autophagy in dia-
betic nephropathy (DN), little is
known about the involvement

of the ubiquitin-proteasome sys-
tem (UPS). Therefore, this study
aims to characterise the changes in
compartment-specific proteasome
levels and activity in the develop-
ment of type-2 DN using BTBR
ob/ob mice and to assess the effi-
ciency of Empagliflozin (EMPA)
treatment in reverting under-
lying proteasome alterations.
Method: Kidney tissue, isolated
glomeruli, urine and sera from
BTBR 0b/0ob and control mice were
collected. Transcript and protein
levels of proteasome subunits were
assessed via scRNAseq and West-
ern blot analysis. Proteasome com-
position and activity were quan-
tified via in-gel activity assays and
activity-based probes targeting

the proteolytic subunits. Immu-
nohistochemical analyses in mice
and patient biopsies with DN were
used to localize proteasome alter-
ations to renal cell-types. The ef-
fect of EMPA treatment (6-week
treatment from 15 weeks of age)
on proteasome functionality in
BTBR 0b/0ob mice was assessed.

Results: A with clinical disease
progression exacerbating decrease
in proteasome subunit expres-

sion was present in diabetic kid-
neys, both for subunits of the reg-
ulatory caps and of the 20S core
particle. This downregulation im-
pacted kidney proteasome func-
tionality at multiple levels. 26S pro-
teasomes were lost, shifting pro-
tein degradation towards 20S pro-
teasomes, which favour ubiqui-

tin- and ATP-independent degrada-
tion. Further, the proteolytic activ-
ity of individual 20S proteasomes
was impaired in progressive dis-
ease, suggesting alteration of prote-
asome functionality at the molec-
ular level. In line, exposure of puri-
fied 20S proteasomes to high glu-
cose decreased proteolytic activity.
Contrasting whole kidney tissue,
an early proteasome switch towards
the immunoproteasome was ob-
served in isolated glomeruli, which
is thought to relieve proteostatic
stress through a higher proteolytic
activity. In humans and mice, the
proteasome switch was strongest
in glomerular endothelial cells fol-
lowed by podocytes, but did not re-
late to an enhanced proteasome ac-
tivity. Persistent high levels of 20S
proteasomes were present in sera
of BTBR o0b/0ob mice, which were
normalized by EMPA treatment.
Conclusion: Compartment-specific
proteasome alterations are pres-
ent in type 2 DN, mostly relating
to loss of ubiquitin- and ATP-de-
pendent degradation in tubular
cells and a proteasome switch in
glomerular cells. High glucose di-
rectly impairs 20S proteasome func-
tionality, which correlates to al-
buminuria, indicating that prote-
asome impairment plays a major
part in the pathogenesis of DN.
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ROS-Scavenging blockiert
glukosebedingte oxidative
Peritonealzellschiden in vitro
T. Oberacker; S. Schricker?;

M. Schanz!; M. Ketteler?; J. Latus’
Dr. Margarete Fischer-Bosch-Institut
fitr Klinische Pharmakologie, Robert-
Bosch-Krankenbaus, Stuttgart;

! Abteilung fiir Allgemeine Innere
Medizin und Nephrologie, Robert-
Bosch-Krankenhaus, Stuttgart

Hintergrund: Die Peritoneal-
dialyse (PD) ist eine Form der
chronischen Nierenersatzthera-
pie, bei der die Peritonealmem-
bran (PM) als Dialysemembran
fungiert. Durch stindige Exposi-
tion der PM gegeniiber gluko-
sebasierten PD-Fliissigkeiten ist
die Langzeit-PD durch struktu-
relle Verinderungen limitiert. Ins-
besondere die Peritonealfibrose
fithrt zur Abnahme der Dialyse-
qualitit und dann zum (Ulcra-
filtrations-)Versagen der PM.

Es wurde gezeigt, dass glukose-
basierte PDFs oxidative DNA-
Schiden in der PM aufgrund
einer verminderten Thioredo-
xin (TRX)-Aktivitit induzieren.
Ziel dieser Studie war es, medi-
kamentdse Behandlungen zur
Abschwichung von oxidativem
Stress und oxidativen DNA-Schi-
den aufgrund der glukoseab-
hingigen Induktion der TXNIP-
Expression zu untersuchen.
Methode: Die Mesotheliom-Zell-
linie (NCI-H28) wurde mit hoch-
zuckerhaltigem Medium (1,5 %,
2,3% und 4,25 % Glukose) im Ver-
gleich zu Kontrollmedien be-
handelt. mRNA-Expression

von TXNIP, TRX und weiteren
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Redox-Genen wie Superoxiddis-
mutasen (SODs) oder Katalase
wurde mittels qPCR untersucht.
Da TRX durch TXNIP negativ re-
guliert wird, wurde die TRX-Akti-
vitit in Zelllysaten untersucht. Die
ROS-Produktion wurde mit einem
Biolumineszenz-Assay und Im-
munfluoreszenz analysiert. Der Ge-
halt an oxidativer DNA-Schidi-
gung wurde mittels Immunfluo-
reszenz ermittelt. Dartiber hinaus
existieren erste Analysen an primi-
ren peritonealen Mesothelzellen.
Ergebnisse: Wihrend die TXNIP-
Expression (1,5x) auf mRNA-
Ebene hochreguliert wird, 4n-

dert sich die Expression von TRX,
SODs und Katalase nicht. Trotz-
dem verringert sich die TRX-Ak-
tivitit bei Glukose-Stimulation
um etwa 20 % im Vergleich zur
Kontrolle. Diese Ergebnisse stim-
men mit den zuvor verdffentlich-
ten Daten aus menschlichen Pe-
ritonealbiopsien tiberein. Darti-
ber hinaus konnten ein dosisab-
hingiger Anstieg der ROS-Produk-
tion und eine Zunahme an oxidati-
ven DNA-Schiden aufgezeigt wer-
den. Die ROS-Produktion und die
oxidative DNA-Schidigung konn-
ten jedoch durch Pri-Inkubation
mit dem ROS-Finger N-Acetylcys-
tein (NAC) verhindert werden.
Zusammenfassung: Es wurde
gezeigt, dass die ROS-Produk-
tion und oxidative DNA-Schi-
den, welche durch die Glukose-in-
duzierte TXNIP-Expression ver-
ursacht werden, durch ROS-Fin-
ger verringert werden. Diese Ergeb-
nisse zeigen, dass weitere antioxi-
dative Substanzen potenzielle Arz-
neimittel sein kénnten, die auch
in der klinischen Praxis zur Be-
handlung von Parkinson-Patien-
ten eingesetzt werden konnten.
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Knockout von P2Y2R hemmt das
Zystenwachstum in einem ADPKD
Mausmodell

A. Kraus; K. Skoczynski; M. Schiffer;
B. Buchholz

Medizinische Klinik 4, Nephrologie und
Hypertensiologie, Universitdtsklinikum,
Friedrich-Alexander-Universitdit
Erlangen-Niirnberg, Erlangen

Hintergrund: Die autosomal-do-
minante polyzystische Nieren-
erkrankung (ADPKD) ist charakte-
risiert durch ein kontinuierliches
Zystenwachstum. Hierbei spielt die
Flussigkeitssekretion in das Zysten-
lumen eine wesentliche Rolle. Wir
konnten zeigen, dass hierbei eine
ATP- & Ca**-abhingige Chlorid-
sekretion durch den Chloridkanal
TMEM16A wesentlich zum Zysten-
wachstum beitrigt. Bislang war der
Mechanismus, der zur Aktivierung
von TMEM16A fiihrt unbekannt.
Unsere Vordaten legten nahe, dass
eine ATP-abhingige Stimulation
des purinergen Rezeptors P2Y2R
hierfiir verantwortlich sein kénnte.
Deshalb untersuchten wir in einem
ADPKD Mausmodell den Einfluss

von P2y2r auf das Zystenwachstum.

Methode: Unter Zuhilfe-

nahme des bei uns etablier-

ten KspCreER™;Pkd1'*¥'**-Maus-
modells konnten wir eine Dop-
pel Knockout-Linie mit P2y2r+ ge-
nerieren (KspCreER"Pkd1'x'x,p
2y2r~). Der Knockout von Pkd1
wurde an Tag 20-22 induziert und
die Organe nach 10 Wochen his-
tologisch und immunbhistoche-
misch aufgearbeitet sowie das Nie-
rengewicht-Korpergewicht-Ver-
hiltnis bestimmt. Zudem wur-
den sowohl die Einfach- als auch

Doppelknockout-Miuse mit-

tels eines PHD-Inhibitors (ICA),
zur Stabilisierung von HIF-1a be-
handelt. Dariiber hinaus wur-

den Pkd1-defiziente Miuse mit
dem unselektiven P2-Rezeptoran-
tagonisten Suramin behandelt.
Ergebnisse: Die Deletion von
P2Y2R reduzierte das Zystenwachs-
tum im Pkd1-Knockout-Mausmo-
dell signifikant. Dies korrelierte
mit einer verringerten Prolifera-
tionsrate (ki-67), Makrophagenin-
filcration (F4/80) sowie Fibrose (Si-
rius Rot Firbung) bei der Dop-

pel Knockout-Linie. Die Induk-
tion von HIF-1a durch ICA fiihrte
wie vorbeschrieben zu einer massi-
ven Steigerung des zystischen Phi-
notyps, der durch KO des HIF-1a
Zielgens P2y2r signifikant abge-
mildert, aber nicht vollstindig ver-
hindert werden konnte. Suramin
fithrte ebenfalls zu einem geringe-
ren Zystenwachstum, der Effekt lag
dabei unter dem des P2y2r-KO.
Zusammenfassung: Der puri-
nerge Rezeptor P2Y2 trigt wesent-
lich zum Zystenwachstum in einem
PKD1 orthologen Mausmodell bei.
Die HIF-abhingige Induktion des
Zystenwachstums ist hierbei teil-
weise, aber nicht ausschlieflich iiber
P2Y2R vermittelt. Die Reduktion
des Zystenwachstums durch Su-
ramin zeigt, dass die Entwicklung
eines selektiven und gleichzeitig
potenten Antagonisten von P2Y2R
eine sinnvolle Strategie zur Thera-
pie der ADPKD darstellen kénnte.

Experimentelle Nephrologie 1

P075

Analysis of Pkd1 gene functionin a
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Albert-Ludwigs-Universitit Freiburg,
Freiburg

Objective: Autosomal-dominant
polycystic kidney disease (ADPKD)
is the most common monogenic
disease with a potential lethal out-
come. Most patients develop end-
stage renal disease during their life-
time and there is no effective treat-
ment. The majority of ADPKD pa-
tients (85 %) harbors mutations

in PKDI1. Modelling PKD1 gene
function in animals has expanded
our knowledge about ADPKD.
However, animal studies are time
consuming and provide limited in-
sights into molecular function. The
establishment of a cellular read-
out for PKDI gene function mim-
icking impaired tubular morpho-
genesis observed in ADPKD could
help to overcome these roadblocks.
Method: Wildtype mIMCD-3 cells
were seeded in a Matrigel-colla-
gen-scaffold in the presence of he-
patocyte growth factor (HGF) in
8-well chamber slides. Cells were in-
cubated for 7 days. Within 7 days
cells organized to complex struc-
tures (tubules and spheroids, re-
spectively). Structures were im-
aged with a confocal microscope.
Data analysis was performed by
training and using a neural net-
work (U-net). Automated seg-
mentation provided unbiased

and rapid quantification of struc-
tural morphogenesis, e. g. tubule
ratio (tubules/tubules + spher-
oids) and tubule area. To allow for
high-throughput, the protocol was
modified to induce and image com-
plex structures in 96-well plates.

Results: Automated segmenta-

tion revealed a mean tubule area of
4913 pm?. In contrast, two isogenic
Pkd1 knockout (KO) clones showed
predominantly spheroids and sig-
nificantly smaller tubules compared
to the wildtype control (mean tu-
bule area of 2152 and 2830 pm?, re-
spectively; p<0.0001). Structural
differences between wildtype and
Pkd1 KO clones were also demon-
strated in a multiwell format (96-
well plates). To validate these find-
ings, inducible Pkdl knockdown
mIMCD-3 cell lines were generated.
Induction with 0.1 pg/mL doxycy-
cline led to impaired tubulogene-
sis with significantly decreased tu-
bule area compared to doxycycline
negative samples, corroborating

the finding of an impaired tubulo-
genesis in this 3D tubuloid assay.
Conclusion: In appropriate ex-
tracellular matrix, mIMCD-3-

cells develop into complex struc-
tures with key features of kidney tu-
bules. Moreover, this assay is able

to interrogate Pkdl gene function.
Pkd1 KO cells develop significantly
smaller tubules compared to wild-
type cells. The molecular mecha-
nisms for impaired tubule forma-
tion in Pkd1 KO cells will be deter-
mined and may reveal novel insights
to Pkdl gene function. Furthermore,
the establishment of a workflow for
automated segmentation enables
us to generate and analyze large

data sets with high-throughput.
Experimentelle Nephrologie 1

P076

Collagen VIl as a modulator of
sex-dependent effects of ageing on
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Objective: Die Datenlage zu Ge-
schlechtsunterschieden bei Nieren-
pathologien ist kontrovers. Bei der
diabetischen Nephropathie fan-

den wir heraus, dass die Schwere der
Nierenschiden mit der renalen Ex-
pression des nicht-fibrilliren Kolla-
gen VIII (Col8) assoziiert ist. Hohe
bzw. niedrige Col8-Expressionen in
beiden Geschlechtern wirken sich
unterschiedlich (schidlich oder pro-
tektiv) auf die Nierenpathologie aus.
Da in der alternden Niere dhnliche
Mechanismen (z.B. Fibrosierung)
wie in der diabetischen Niere statt-
finden, stellte sich die Frage, ob die
Col8-Expression auch im Alter eine
kritische Variable darstellt. Deshalb
soll im Mausmodell untersucht wer-
den, ob die Col8-Ketten (Col8A1
und Col8A2) alters- und/oder ge-
schlechtsabhingig reguliert werden
und ob der Col8-Genotyp den ge-
schlechtsabhingigen Effekt des Al-
terns auf die Niere beeinflusst.
Method: Mittels RT-PCR wurde

die renale mRNA-Expression von
Col8A1/A2 in minnlichen und
weiblichen Wildtypen aus 5 Alters-
gruppen (je n=5-9) bestimmt. Sig-
nifikante Unterschiede wurden mit-
tels multispektraler Immunfluores-
zenz (mIF) an Nierenschnitten auf
Proteinebene bestitigt. Mogliche
Col8-abhingige Geschlechtsunter-
schiede bei altersinduzierten Nie-
renpathologien wurde an minnli-
chen und weiblichen Wildtyp- und
Col8-Knockout-Miusen untersucht,
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die in jung (<20 Wochen) und

alt (>70 Wochen) eingeteilt wur-
den (n=35-10). Mittels Histoche-
mie, IHC und mIF wurde die renale
Schidigung (z.B. NGAL), Inflam-
mation (z.B. Immunczellinfiltration)
und Fibrose (z.B. CTGF) beurteilt.
Results: Col8 wird in der Maus-
niere sowohl geschlechts- als auch
altersabhingig reguliert. Bei Weib-
chen wurde besonders in den pri-
menopausalen Gruppen eine stir-
kere renale Col8-Expression als bei
Minnchen entsprechenden Alters
nachgewiesen. Im minnlichen Ge-
schlecht konnte jedoch eine signifi-
kante Steigerung tibers Alter festge-
stellt werden. Die Col8-Expression
in den iltesten Weibchen scheint
tendenziell geringer zu sein als in
den gleichalten Midnnchen. Gleich-
zeitig wiesen die postmenopau-
salen Weibchen weniger Nierenfi-
brose als die postandropausalen
Minnchen auf. Im Col8-Knockout
konnte der renoprotektive Effekt
des weiblichen Geschlechts nicht
mehr beobachtet werden. Unsere
vorliufigen Daten zur Inflamma-
tion und Nierenschidigung deu-
ten darauf hin, dass sich hier eben-
falls Col8-abhingige Geschlechts-
unterschiede im Alter zeigen.
Conclusion: Col8 scheint in Ab-
hingigkeit von den Sexualhormo-
nen bei der altersinduzierten Nie-
renpathologie eine Rolle zu spie-
len. Detailliertere Untersuchun-
gen sind notig, um die zugrun-
deliegenden Pathomechanismen
zur Wirkung von Col8 in der al-
ternden Niere zu verstehen.
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Physiologische und patho-
physiologische Einfliisse auf die
renale MORG 1-Expression im
Mausmodell
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Innere Medizin II1, Friedrich-Schiller-
Universitdt Jena, Jena; ! Pathologie,
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Schiller-Universitit Jena, Jena

Hintergrund: Das Geriistpro-

tein MORG1 (MAPK organizer 1)
ist Bindungspartner im HIF- und
im Erk-Signalweg, aber auch an
der apikobasalen Polaritit von Ep-
ithel- und Endothelzellen beteil-
igt. Frithere Untersuchungen un-
serer Arbeitsgruppe haben erge-
ben, dass MORG1 eine Rolle bei Hy-
poxie/Ischimie-, Diabetes- sowie Al-
terns-induzierten Nierenschidigun-
gen spielt. Bisher ist noch nicht ab-
schlieSend geklirt, wie sich der Di-
abetes mellitus (DM) oder das Al-
ter auf die MORG1-Expression
auswirken und ob es hierbei Ges-
chlechtsunterschiede gibt.
Methode: Fiir die Alternsuntersu-
chungen wurden minnliche und
weibliche Wildtyp-Miuse in 5 Al-
tersgruppen (jung, jung-mittelalt,
mittelalt, mittelalt-alg, alt) ein-
geteilt (n=5-9/Gruppe). Fiir die
Untersuchungen zum Typ 2 DM
wurden diabetische Tiere des db/
db-Modells (mittelalt, beide Ges-
chlechter, n=10-15/Gruppe) ein-
bezogen. In einem in vitro-Ansatz
wurden Maustubuluszellen (MTC)
mit 30 mM D- bzw. L-Glukose fiir
unterschiedliche Zeitpunkte stim-
uliert. Mittels RT-PCR wurde die
renale mRNA-Expression von

MORG1 bestimmt und signifikante
Unterschiede mittels multispek-
traler Immunfluoreszenz (mIF)

an Nierenschnitten (in vivo-Ansi-
tze) oder Western Blot (in vitro-An-
satz) auf Proteinebene bestitigt
Ergebnisse: Wir fanden in minn-
lichen Tieren eine kurvenférmige
Steigerung von renalem MORG1
von jung zu alt mit einem Peak in
der mittelalten Gruppe. Die mit-
telalten diabetischen Minnchen wi-
esen dagegen eine Senkung im Ver-
gleich zu den gesunden Gleichal-
trigen auf. Bei Weibchen fanden
wir im primenopausalem Alter im
Vergleich zu den Jungtieren eine
starke Senkung der MORG1-Ex-
pression, die im postmenopaus-
alem Alter tiber das Niveau der gle-
ichalten minnlichen Tiere an-

stieg. Der Einfluss des T2 DM auf
MORG]1 beim weiblichen Ges-
chlecht ist aktuell noch unklar.
Ebenso stehen die Ergebnisse zu
den in vitro-Analysen noch aus.
Zusammenfassung: Unsere vorliu-
figen Daten lassen darauf schlieflen,
dass MORGI1 in beiden Geschlech-
tern testosteronabhingig gestei-
gert und estradiol-abhingig gesenkt
wird. Inwieweit die hyperglyki-
mischen Bedingungen hierauf einen
weiteren Einfluss haben, ist Gegen-
stand derzeitiger Untersuchungen.
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PHD inhibition impedes monocyte
recruitment in inflammatory
chronic kidney disease and
protects kidney functionin a
Nur77 dependent manner
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Objective: Progressing kidney in-
flammation culminates in chronic
kidney disease. Hallmarks of pro-
gressing inflammation are an in-
flux of immune cells into the kid-
ney and declining kidney function.
Treatment with prolyl hydroxy-
lase domain enzyme (PHD) inhib-
itors that stabilise Hypoxia Induc-
ible Factors (HIF) can improve the
general outcome, yet the mecha-
nism of PHDi-mediated nephro-
protection is not fully understood.
Method: Adenine nephropa-

thy (AdNP) as an experimental
model of crystal-induced chronic
nephropathy was induced in mice
by an adenine-rich diet. Kidney
function and kidney damage were
assessed by serum biochemistry
and kidney histopathology. Flow
cytometry was used to quantify
mononuclear phagocytes (MNPs)
in the kidney and blood. CD-
11b"; F4/80" macrophages (M)
and Ly6C* monocytes in the kid-
ney were analysed. Protein and
RNA were extracted from tissue for
Western blot and qPCR analysis.
In vitro migration assays and
ELISA were utilised to investi-
gate the effect of PHDi on cyto-
kine expression and cellular mo-
bility. Immunofluorescence im-
aging was used to illustrate pro-
tein expression in bone mar-
row-derived macrophages.
Results: Treatment with PHDi im-
proved kidney function and ame-
liorated kidney inflammation.

MNPs were reduced in blood and
the kidney. The chemokine Ccl2,
which plays a key role in MNP re-
cruitment, was reduced by PHDi
in vitro and in AANP. Deficiency of
the corresponding receptor Ccr2
reduced MNP infiltration in kid-
neys with AANP but was dispens-
able for PHDi-mediated nephro-
protection. Since the transcrip-
tion factor Nur77 is involved in the
regulation of patrolling MNP and
may present an alternative path-
way to induce immunological toler-
ance, we investigated role of Nur77
in AANP and PHD-mediated ne-
phroprotection. Indeed Nur77 ex-
pression was reduced in AdNP kid-
neys. PHDi treatment restored
Nur77 expression during AANP.
Accordingly, mice lacking func-
tional Nur77 were not protected
from AdNP by PHDi treatment.
Conclusion: Our results illustrate
a protective effect of PHDi treat-
ment in AANP. Whereas the CCL2/
CCR2-axis did not contribute to
PHDi-mediated nephroprotec-
tion, the transcription factor Nur77
was required for attenuating kid-
ney dysfunction by PHDi in AANP.
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Optimierung von polyklonalen
Antikorpern gegen die Beta-Unter-
einheit des epithelialen Natrium-
kanals ENaC

M. Worn; M. Z. Kalo; H. Kalbacher?;
F. Artunc

Sektion Nieren- und Hochdruck-
krankbeiten, Universitdtsklinikum,
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Hintergrund: Polyklonale Anti-
korper (AK) gegen die Beta-Unter-
einheit des epithelialen Natrium-
kanals ENaC (b-ENaC) werden ge-
wohnlich in Kaninchen generiert,
die mit einer C-terminalen Se-
quenz bestehend aus den Aminosiu-
ren (AS) 617-638 immunisiert wet-
den. So hergestellte kommerziell er-
hiltliche polyklonale AK zeigen je-
doch unspezifische Kreuzreaktio-
nen. Bislang ist nicht bekannt, ob
sich die Spezifitit durch Aufreini-
gung mit einer verkiirzten immu-
nogenen Sequenz verbessern lisst.
Methode: Es wurden polyklo-

nale AK gegen die b-ENaC-Se-
quenz NYDSLRLQPLDTMESDS-
EVEAI (AS 617-638) in Kanin-

chen generiert (Proteogenix, FR)
und nach affinititschromatographi-
scher Aufreinigung geliefert. Diese
AK wurden im ELISA auf die Reak-
tivitit gegen Peptide untersucht, die
um jeweils 3 AS von C- bzw. N-ter-
minaler Seite verkiirzt waren. Die
AK wurden dann gegen das optimal
verkiirzte Peptid erneut aufgereinigt.
Die Validierung erfolgte mit Nie-
ren von Wildtypmiusen und Miu-
sen mit Trunkierung des C-Termi-
nus von b-ENaC (sog. Liddle-Muta-
tion) sowie Kontrolle der AK-Spe-
zifitit durch blockierende Vor-In-
kubation mit dem Ausgangspep-
tid. In der Western Blot (WB)-Ana-
lyse von Nierenlysaten wurde die b-
ENaC-AK-Bindung mit fluoreszie-
renden Sekundir-AK detektiert (IR-
Dye® 800CW, Li-Cor), in der Im-
munbhistochemie (IHC) von Forma-
lin-fixierten und Paraffin-eingebet-
teten Schnitten erfolgte die Detek-
tion im Komplex mit biotinylierten
Sekundir-AK und Strepatvidin-HRP
mittels DAB-Farbstoff-Umsetzung.
Ergebnisse: Die kommerziell ge-
nerierten polyklonalen AK zeigten
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unspezifische Kreuzreaktionen im
WB mit unspezifischen Hinter-
grund-Banden v.a. bei 70-80 kDa
neben der spezifischen 90 kDa-
Bande und in der IHC durch ein
hohes Hintergrund-Signal, auch
neben der erwarteten Expression im
distalen Tubulus. Die Reaktivitit
auf das immunogene Peptid nahm
im ELISA mit Verkiirzung der C-
terminalen AS-Sequenz nur we-
nig ab und lief vermuten, dass das
Epitop die N-terminale Sequenz
mit NYDSLRLQPLDTM (AS 617-
629) umfasst. Nach Aufreinigung
der Antikdrper mit dieser Sequenz
zeigte sich eine deutlich verbesserte
Spezifitit im WB und in der IHC,
da die unspezifischen WB-Banden
bzw. das IHC-Hintergrundsignal
verschwanden. Dieses spezifische b-
ENaC-Signal zeigte sich nicht bei
Maus-Nieren mit der Liddle-Mu-
tation und nicht bei Inkubatio-
nen mit dem Blocking-Peptid.
Zusammenfassung: Eine Auf-
reinigung von polyklonalen AK
gegen b-ENaC mit einem auf das
AK-Epitop verkiirzten Peptid er-
brachte eine deutliche Verbesse-
rung der Spezifitit. Die identifi-
zierte Sequenz konnte somit di-
reke fiir die Generierung neuer
hoch-spezifischer AK in Kanin-
chen herangezogen werden.
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Atypical chemokine receptor 4 is
expressed in glomerular parietal
epithelial cells and mitigates

the severity of experimental
glomerulonephritis
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Objective: In addition to GP-
CRs, chemokines importantly in-
teract with atypical chemokine re-
ceptors (ACKRs). ACKR4 is prom-
inently expressed in the primary
and secondary lymphoid organs,
thymus, bone marrow, lymph
nodes and spleen where it regu-
lates distinct cell migratory steps
driven by its cognate ligands. Cur-
rently it is not entirely clear how
chemokine scavenging by ACKR4
in these organs might affect their
pathophysiology. Here we inves-
tigated the expression of ACKR4
in murine kidney and assessed its
contribution to nephrotoxic se-
rum nephritis (NTSN), an experi-
mental murine model of immune
complex glomerulonephritis.
Method: The expression of renal
ACKR4 was evaluated in healthy
ACKR4-eGFP reporter mice as well
as after the induction of NTSN.
To investigate the contribution
of ACKR4 to NTSN, ACKR4-defi-
cient mice and WT controls were
subjected to NTSN and the pa-
rameters of immunopathogen-
esis and the ensuing kidney dis-
ease were evaluated at 7 and

14 days after the immunization.
Results: Multicolour immuno-
fluorescence confocal microscopy

revealed that ACKR4 is expressed
in the kidney exclusively in the
glomeruli by a discrete subset of
parietal epithelial cells localising
adjacently to the vascular glomer-
ular pole. In mice with NTSN, the
overall proportion of ACKR4 ex-
pressing cells in glomeruli at the
vascular pole did not change as
compared to healthy mice, how-
ever ACKR4+ cells were not de-
tected in glomeruli correspond-
ing with the increased abun-
dance of alpha-SMA, a marker of
renal fibrosis. The ACKR4-defi-
cient mice showed delayed anti-
body response following immu-
nisation and reduced readouts of
cellular immunity. However, dis-
ease parameters of NTSN were sig-
nificantly increased in ACKR4-de-
ficient mice as compared to the
WT controls. Renin, a hormone
secreted by the cells adjacent to
ACKR4+ cells in the kidney was
significantly increased in serum
of nephritic ACKR4-/- mice.
Conclusion: We report for the
first time that ACKR4 is ex-
pressed in the kidney by a small
subpopulation of parietal epi-
thelial cells. Reduced parameters
of humoral and cellular immu-
nity in ACKR4-deficient mice con-
trast with a more severe manifesta-
tions of NTSN seen in these mice,
suggesting a tissue-specific func-
tional bias of ACKR4 in the kid-
ney that limits the development
of NTSN. Furthermore, the im-
mediate proximity of ACKR4 ex-
pressing cells to the juxtaglo-
merular apparatus and the ob-
served increased renin secretion in
ACKR4-/- mice suggest a poten-
tial contribution of ACKR4 to the
regulation of renin-driven path-
ways, by a yet unclear mechanism.
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The anti-fibrotic therapy potential
of PDIA3 inhibition
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Objective: We previously demon-
strated that transforming kidney
cells increase the expression and se-
cretion of Protein Disulfide Isom-
erase Family A Member 3 (PDIA3).
Moreover, we established that the
secreted PDIA3 acts as a key pro-
tein in extracellular matrix turn-
over. Inhibition of PDIA3 may rep-
resent a new potential therapeu-

tic pathway in renal fibrosis.
Method: For the in vivo investiga-
tion of the therapeutic benefit of
PDIA3 inhibition on renal fibro-
sis progression, 12 mice were sub-
jected to unilateral ureteral obstruc-
tion (UUO) to generate a renal fi-
brosis animal model and 6 animals
were treated with the PDIA3 inhib-
itor Loc14 (solved in DMSO) in-
traperitoneally at an optimal con-
centration of 15 mg/kg. The other
6 UUO animals were used as con-
trols and subjected to DMSO treat-
ment (10 % v/v DMSO). The treat-
ment was carried out for 10 days af-
ter UUO procedure. Histochem-
istry, Western blot and RT-qPCR
were used to evaluate the impact of
the treatment on kidney fibrosis.
Results: Analysis of the kidney tis-
sues revealed a significant decrease

in tubular damage and intersti-

tial collagen deposition in Loc14
treated UUO kidneys when com-
pared to controls. Immunofluo-
rescence staining of renal fibrosis
marker confirmed a significant re-
duction in tubular interstitial depo-
sition of collagen-1 revealing the an-
ti-fibrotic effect of Loc14. Moreover,
the expression of fibrosis markers
in glomerular was significantly de-
creased in Loc14 treated UUO mice
compared to controls. Investiga-
tion of the cDNA expression of se-
lective molecular markers of renal
fibrosis by RT-qPCR showed that
there was a significant down-regu-
lation of FSP1 and Collal expres-
sions upon Loc14 treatment.
Conclusion: Inhibition of PDIA3
in vivo significantly reduces kidney
fibrosis during ongoing renal in-
jury and as such represents a new
potential therapeutic pathway.
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MORG1 expression is augmented
by higher glucose levels in HEK 293
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Objective: Recently we have
shown that reduced expression of
MAPK-organizer 1 (MORG1) in
MORGI* mice improved the re-
nal damage in animal models of

T1- and T2-DM, and systemic hy-
poxia. To further investigate the
regulation of the MORGI gene we
generated stable clones fusion to
Firefly luciferase gene in HEK 293
cells using a CRISPR/Cas9 tech-
nology. Here we report, that us-

ing this system, we depict that
high glucose up-regulates MORG1
expression in HEK 293 cells.
Method: Using a CRISPR/Cas9
method we genomically modified
HEK 293 cells and introduced the
Firefly luciferase gene after the hu-
man MORGI gene. The stable clones
were selected with 10 pg/ml pu-
romycin for 5 passages, followed

by 5 pg/ml puromycin for another
5 passages. The MORGI expression
was monitored by luciferase assays.
The cells were treated for 24 h with
5.5-,10-, 20- and 30 mM D-glucose
and the effect of D-glucose was an-
alysed by reporter assays. In paral-
lel, the influence of 5.5- and 30 mM
L-glucose on MORGI expression was
also measured by reporter assays.
The results from luciferase assays
were verified as well by detection of
the MORGI expression by real-time
PCR and Western blot analyses
from non-modified HEK 293 cells.
Results: We recently reported that
application of 500 uM 3,4-DHB, a
PHDs inhibitor, increased the wild-
type h MORGI promoter lucifer-
ase activity 24 h post treatment in
transient transfection studies in
HEK 293 cells. Thus, we first anal-
yse the stable clones reporter activ-
ity when treated with 500 pM 3,4-
DHB. We confirmed our findings
from the transient transfection ex-
periments as well in stable clones.
Furthermore, as MORGI1" mice
showed a milder renal damage in an-
imal models of T1- and T2-DM, we
monitor the influence of increased
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concentrations of D-glucose on the
MORGI-luciferase activity. We found
that compare with 5.5 mM D-glu-
cose (control), 10-, 20- and 30 mM
D-glucose significantly elevated the
luciferase activity in stable clones.
The exposure of the sable clones to
5.5- and 30 mM L-glucose did not
show such an effect. The lucifer-
ase results were as well supported
from real-time PCRs studies per-
formed in non-modified HEK 293
cells. Detection of the MORG1 pro-
tein by Western blot was increased
in HEK 293 cells treated with

30 mM D-glucose relative to control.
Conclusion: Our data pres-

ent that elevated D-glucose lev-

els in stable clones of MORGI-fu-
sion to Firefly luciferase gene in
HEK 293 cells significantly up-reg-
ulate the luciferase activity respec-
tively MORGI expression. Fur-

ther studies are needed to under-
stand the mechanisms of high glu-
cose action on MORGI expression.
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Assement of hyperfiltratation in
diabetic obese mice by means of
transcutaneous GFR measurements
is age-dependent
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Objective: Previously we have
demonstrated that in obese dia-
betic BTBR®”°* mice vasodilation
of the afferent glomerular arteri-
ole correlates with glomerular size.
This suggests increased intraglo-
merular pressure and consequently
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these mice likely are hyperfiltrat-
ing. However, transcutaneous as-
sessment of glomerular filtration
rate (tGFR) did not disclose signif-
icant differences between 24-week-
old diabetic BTBR®Y°®> and lean
non-diabetic BTBR""". In the pres-
ent study, we included additional
groups of mice in which tGFR as
well as plasma FITC-sinistrin clear-
ance were assessed at 12 weeks.
Method: Male 24-week-old obese
diabetic (BTBR*°?) and lean non-di-
abetic mice (BTBR"") were studied
with respect to glomerular size, va-
sodilation of the afferent arterioles
and FITC-sinistrin half-life (t,,).
Physiological parameters (i.e. albu-
minuria, body weight, glycosuria,
urinary sodium excretion and di-
uresis) were in line with severe di-
abetes and the presence of dia-
betic kidney disease. A second co-
hort of 12-week-old BTBR®*°® and
BTBRYY" was used to determine si-
multaneous plasma clearance and
tGFR at an earlier time point.
Results: The diameter of the affer-
ent arteriole was significantly larger
in 24-week-old diabetic vs. non-di-
abetic mice (p=0.0007) and as-
sociated with increased glomeru-
lar size (p=0.0136). Neither t;,, of
FITC-sinistrin nor calculated body
weight normalized GFR values were
different between the groups at this
age. In addition, no correlation was
found between glomerular size or
diameter of the afferent arteriole
and GFR. In contrast to 24-weeks-
old mice, normalized tGFR sig-
nificantly differed in 12-week-

old diabetic vs. non-diabetic

mice (p=0.0069). This was in line
with plasma clearance (p=0.0140),
and t,;, of FITC-sinis-

trin (plasma t,, p=0.0004, trans-
cutaneous t;,, p=0.0081).

Conclusion: Our data indicate that
hyperfiltration can be detected in
diabetic obese mice by tGFR pro-
vided that it is performed early in
the course of disease. In keeping
with the findings that no difference
in tGFR was found at 24 weeks de-
spite morphological parameters
that indicate hyperfiltration, our
data might be explained by progres-
sive loss of functional nephrons
later in the disease. Accordingly,
this will reduce total glomerular fil-
tration while increased glomerular
pressure and dilation of the affer-
ent glomerular arterioles (and pre-
sumably single nephron glomeru-
lar hyperfiltration) remain constant.
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The treatment with the macrocyclic
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Objective: Renal Fibrosis is the most
serious consequence of acute and
chronic kidney disease (CKD). Fi-
brosis is characterized by inflamma-
tion and deposition of extracellular



matrix (ECM) through activation

of myofibroblast. To date, they are
avery limited number of thera-
peutic options that can slow fibro-
sis. A drug that reduce inflamma-
tion and ECM deposition could be
an interesting therapeutic option.
Method: We tested whether the nat-
ural product Oxacyclododecindi-
one (OXA) had an anti-fibrotic ef-
fectin vivo in an ischemia reperfu-
sion (I/R) model in C57BL/6 mice.
Here, the compound was adminis-
tered immediately after injury or
after the manifestation of fibro-

sis. Also the effect from OXA and

a synthetic derivate was tested un-
der inflammatory conditions in vi-
tro in primary human renal tubule
epithelial cells (TEC) and under fi-
brotic conditions in HK2 cell line.
This was evaluated by mRNA expres-
sion and immunhistochemistry.
Results: Treatment with OXA re-
duced myofibroblast marker pro-
teins, renal damage, immune cell in-
filtration as well as collagen expres-
sion and deposition in vivo. The posi-
tive properties could also be observed
when OXA was administered after
the manifestation of fibrosis, which
is close to the treatment in clinical
situation. In vitro experiments shown
similar anti-inflammatory proper-
ties of OXA and the derivate in pri-
mary human TEC by reduced mRNA
expression of pro-inflammatory me-
diators. OXA treatment also reduced
fibrotic mediators in the TEC-cell
line HK2 under fibrotic conditions.
Conclusion: The combination of
the anti-inflammatory and anti-fi-
brotic effects make OXA to an in-
teresting candidate for a new ther-
apeutic option in the treatment

of fibrosis. Before that, open ques-
tions such as possible side ef-

fects still need to be investigated.
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Symptome und chronischer
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Hintergrund: Das post-COVID-19
Syndrom (PCS) ist eine Erkrankung,
die mit lang anhaltenden Sympto-
men wie Fatigue, Brustschmerzen,
Palpitationen und kognitiven Be-
eintrichtigungen einhergeht und
einen erheblichen Einfluss auf die
Lebensqualitit der betroffenen Pa-
tienten hat. Das Verstindnis der

Pathophysiologie des PCS hat eine
hohe Prioritit im offentlichen Ge-
sundheitswesen, da die Diagnose-
stellung und Behandlung fiir Arzte
nach wie vor eine Herausforde-
rung darstellen. Aufgrund maogli-
cher Autoantikérper wurde die An-
wendung von Plasmapherese- und
Immunadsorptionsverfahren als
potenzielle Therapieoptionen dis-
kutiert. Um ein besseres Verstind-
nis der Erkrankung zu erhalten, zielt
die ,,All Eyes on PCS“ Studie dar-
auf ab, eine umfassende Charakte-
risierung der retinalen Mikrozirku-
lation als Surrogat fiir die endothe-
liale Dysfunktion vorzunehmen.
Methode: In dieser prospekti-

ven Kohortenstudie haben wir mit-
tels Retinaler Gefif3analyse (RVA)
die retinale Mikrozirkulation bei
einer Kohorte von PCS-Patien-

ten (n=41) analysiert und sie mit
einer alters- und geschlechtsge-
matchten gesunden Kohorte ver-
glichen (n=41, ausgewihlt aus
einer Gesamtzahl von n=204).
Ergebnisse: PCS-Patienten zeigten
eine anhaltende endotheliale Dys-
funktion, was sich in signifikant
niedrigeren Werten der vendsen Fli-
cker-induzierten Dilatation (vmax;
3.42%+1,77 % vs. 4,64%+ 2,59 %;
p=0,02), engere retinale Arterio-
len (CRAE; 178,1 [167,5-190,2] vs.
189,1[179,4-197,2], p=0,01) und
einer niedrigeren arteriolar-veno-
sen Ratio (AVR; (0,84 [0,8-0,9] vs.
0,88 [0,8-0,9], p=0,007) zeigte.
Durch die Kombination von AVR
und vmax konnten die vorherge-
sagten Werte die Gruppen gut von-
einander unterscheiden (Area un-
der the curve: 0,75). Zudem wurde
ein Zusammenhang zwischen ho-
heren PCS-Schweregradwerten
und einer niedrigeren AVR fest-
gestellt (R=-0,37, p=0,017). Die
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Assoziation zwischen mikrovaskuli-
ren Verinderungen und dem Schwe-
regrad des PCS wurde bei Patien-
ten verstirkt beobachtet, die erhohte
entziindliche Parameter aufwiesen.
Zusammenfassung: Unsere Ergeb-
nisse zeigen, dass eine anhaltende
endotheliale Dysfunktion ein cha-
rakteristisches Merkmal des PCS ist
und dass Stérungen der Mikrozir-
kulation méglicherweise die anhal-
tenden Symptome bei den Patienten
erkliren kénnen. Eine persistierende
chronische Entziidnung kénnte die
Ursachen der lang anhaltenden St6-
rungen der Mikrozirkulation sein.
Im Hinblick auf mégliche Thera-
pien fiir das PCS kénnten RVA-Para-
meter als klinische Biomarker zur
Diagnosestellung und zum Monito-
ring des Verlaufs verwendet werden.
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Objective: A ketogenic diet (KD)
has garnered medical interest
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due to its potential health ben-
efits in various diseases includ-

ing a significant regulatory im-
pact on inflammatory processes.
Our study examined the effects of
a KD on an experimental mouse
model of immune-complex-medi-
ated glomerulonephritis (GN).
Method: Male C57BL/6 mice were
put on a KD or continued with
standard chow (SC) three days af-
ter the induction of nephrotoxic se-
rum nephritis (NTS). Mice were
observed for 21 days post-induc-
tion. Key parameters like the albu-
min-to-creatinine ratio (ACR) in
spot urine and kidney histology
were evaluated. Further, we transi-
tioned mice back to SC on day 21
and observed them for an addi-
tional 5 weeks. During this period,
kidney function was monitored us-
ing transdermal glomerular filtra-
tion rate measurement devices. Kid-
ney fibrosis was assessed using Sir-
ius Red staining. To thoroughly ex-
amine the molecular mechanisms
associated with a ketogenic diet, we
employed a multifaceted approach
incorporating comprehensive im-
munophenotyping of blood and
lymphatic tissues via flow cytometry
and immunohistochemistry, renal
NMR spectroscopy (metabolomics),
and renal bulk RNA-sequencing.
Results: KD significantly reduced
levels of albuminuria. We no-

ticed fewer crescents and lower

PAS scores, indicating an im-
proved glomerular phenotype in the
KD group, but a trend toward in-
creased tubular injury associated
with tubular fat deposition. Mice
switched back to SC after the ini-
tial KD phase demonstrated a re-
duction in kidney fibrosis and pre-
served kidney function with regres-
sion of the tubular fat deposits. KD

mice showed major systemic im-
munological and metabolic adap-
tions like a reduction in blood leu-
kocyte numbers and an increase in
the concentration of renal ketone
bodies. We further observed an in-
crease of renal neutrophil infiltrates
but changes in bulk inflammatory
signatures including a decrease in
Mpo expression. Notably, transcrip-
tomics analysis revealed a decrease
in extracellular matrix production.
Conclusion: A therapeutic KD
was protective in a mouse model
of GN, leading to a reduction in al-
buminuria, preserved kidney func-
tion, and reduced renal fibrosis. The
KD treatment might be related to
high fat-associated side effects in-
cluding reversible tubular fat de-
posits. These findings were associ-
ated with significant immunolog-
ical and metabolic changes as well
as a reduction in extracellular ma-
trix production. Further research
is needed to fully understand these
protective mechanisms and to eval-
uate the translational potential of
a KD for human GN patients.
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Objective: C3 glomerulop-
athy (C3G) is caused by a



dysregulation of the complement
system leading to C3 deposition
and formation of glomerular de-
posits. Several C3G patients har-
bor mutations or copy number vari-
ations in the human Factor H (FH)
and/or Factor H-Related (FHRs)
genes. Therefore, FH and FHRs are
emerging immune targets for inhibi-
tion of the complement cascade, as
well as markers to monitor patients
on complement regulatory drugs
to test their efficiency. Here, we fo-
cused our study on FHR2, known
to inhibit i vitro formation of the
terminal complement complex.
Method: We identified new vari-
ants for the FHR2 gene in a cohort
of C3G patients and performed de-
tailed functional studies on the
novel variant FHR2, 4, which has
the Pro at position 46 replaced by
Leu. Patients with FHR2, 4 vari-
ant presented increased FHR2
plasma level, as compared to con-
trols and displayed FHR2 depos-
its in glomeruli. We generated a re-
combinant FHR2,,; mutant pro-
tein to gain insight into the ef-

fect of this novel FHR2 variant

on complement regulation.
Results: As the amino acid ex-
change occurred in the first short
consensus repeat (SCR1), we first
tested if the Leu at position 46 al-
tered FHR2 homodimerization
and heterodimerization of FHR2
with FHR1 and FHRS. We ob-
served that FHR2, ,;binds signifi-
cantly less to FHR2 and FHR1

but more to FHRS. Furthermore,
FHR2,4; acquired the capacity to
bind to cell surfaces by interacting
with glycosaminoglycans heparin
and malondialdehyde (MDA)-mod-
ified amino group (MAA) epitopes.
FHR2, s also bound substantially
more to necrotic cells compared
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to wild-type FHR2 (FHR2yy). In
contrast, no difference was ob-
served between FHR2,, and FHR2
WT binding to C3 and CS.
Conclusion: Taken together,
the present study identified a
novel FHR2, 4 variant in a C3G
patient and suggests that the
FHR2, ,smutant forms stable
oligomers with FHRS and en-
hances complement activation.
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Protektives Potential des
Erythropoietin-Analogons
Continuous Erythropoietin
Receptor Activator (CERA)

bei diabetes-induzierten
Nierenschddigungen

A. Wastl; A. Litbbe; A. Berndt;

G. B. Wolf; 1. Liffler

Abteilung fiir Nephrologie, Klinik fiir
Innere Medizin 111, Friedrich-Schiller-
Universitdt Jena, Jena; ! Pathologie,
Institut fiir Rechtsmedizin, Friedrich-
Schiller-Universitit Jena, Jena

Hintergrund: Es ist noch nicht ge-
klirt, ob die EPO-Behandlung der
renalen Anidmie bei diabetischer Ne-
phropathie (DN) neben den hima-
topoetischen Effekten auch einen
direkten positiven Einfluss auf die
Nierenschidigung hat. Unsere Stu-
dien zeigten einen renoprotekti-
ven Effekt bei CERA-behandelten
Miusen mit Typ 2 Diabetes melli-
tus (T2DM). Die Gabe von nicht-
himatopoetisch wirksamen Do-
sen von CERA verminderte in den
diabetischen Tieren Zellzyklus-Ar-
rest und Hypertrophie der Podo-
zyten sowie die tubulointersti-
tielle Fibrose (TIF). Auflerdem wie-
sen Tubuluszellen weniger EMT-
dhnliche Verinderungen auf, die

Myofibroblasten-Akkumulation

im Interstitium war reduziert und
es zeigten sich geringere TGF-31-
Spiegel im Nierengewebe und im
Urin. In dieser Studie soll iiber-
priift werden, ob die bei der DN re-
duzierte regenerative Kapazitit der
Tubuluszellen und/oder die gestei-
gerte Myofibroblastenaktivierung
durch CERA beeinflusst werden.
Methode: Es wurden nicht-diabeti-
sche und diabetische Miuse aus der
db/db-Linie (Modell fiir T2 DM) im
Alter von 20-22 Wochen fiir 4 Wo-
chen mit Placebo oder mit CERA be-
handelt (n=5-8 pro Gruppe). Die
Nieren wurden mittels OPAL-ba-
sierter multispektraler Immun-
fluoreszenz (mIF) mit dem Senes-
zenzmarker p21, dem Schadens-
induzierten Transkriptionsfak-

tor SOX9 und dem Proliferations-/
Quieszenzmarker Ki67 mehrfach-
gefirbt. Als Zelltypmarker wur-

den Synaptopodin (spezifisch fiir
Podozyten) und Gamma-glut-
amyl-Transferase (Ggt) (spezifisch
fiir proximale Tubuluszellen) ver-
wendet. Die Anzahl und Lokalisa-
tion der einfach-/mehrfach-posi-
tiven Zellen wurden mit Hilfe der
Auswertesoftware Inform® (Akoya)
analysiert und quantifiziert.
Ergebnisse: Unsere vorliufigen
Daten zeigen eine erhohte An-

zahl an SOX9- sowie Ki67-positi-
ven Zellen im Nierengewebe diabe-
tischer Miuse (Placebo-Gruppe).
Die Anzahl der positiv fiir SOX9 ge-
firbten Zellen war in diabetischen
Tiere, die mit CERA behandelt wur-
den, auf das Niveau der gesunden
Tiere gesunken. Bei den Ki67-po-
sitiven Zellen gab es keine signi-
fikanten Unterschiede zwischen
den Behandlungen. Eine detaillier-
tere Analyse deckte allerdings auf;,
dass in den Placebo-behandelten
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Diabetes-Tieren mehr interstitielle
als tubulire Zellen Ki67-positiv
gefirbt waren, was sich in den Tie-
ren unter CERA-Gabe umkehrte.
Weitere Untersuchungen zu

SOX9 in den Tubuluszellen und
den interstitiellen Myofibroblas-
ten stehen momentan noch aus.

Zusammenfassung: Wir postulie-

ren, dass CERA nicht nur auf die
Myofibroblasten oder Tubuluszel-
len seine protektiven Effekte aus-
tibt, sondern auch auf die Interak-
tion zwischen diesen beiden Zell-
typen, vermutlich tiber TGF-£1.
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IL-28 promotes Lupus Nephritis
in MRL-Faslpr mice and is a
potential therapeutic target

M. Meineck; A. Kommer; S. Linsel;
S. Saurin’; T. Mockel; A. Pautz’;

A. Schwarting; J. Weinmann-Menke?
Nephrologie, Rhewmatologie und

klinische Immunologie, I. Medizinische

Klinik und Poliklinik, Johannes-
Gutenberg-Universitit Mainz,

Mainz; ! nstitut fiir Pharmakologie,
Universititsmedizin, Jobannes Guten-
berg Universitit Mainz, Mainz;

2 Medizinische Klinik und Poliklinik I,
Universitdtsklinikum, Jobannes-
Gutenberg-Universitit Mainz, Mainz

Objective: Lupus nephritis (LN)
is a common and severe manifes-
tation of the autoimmune dis-
ease systemic lupus erythemato-
sus (SLE). LN-flares result in irre-
versible tissue damage, and thus
may lead to renal failure. In or-
der to be able to assess potential
new therapeutic approaches, un-
derstanding the mechanisms pro-
moting LN is inevitable. Here we
evaluated the functional role of
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IL-28 (IFNlambda, a type III In-
terferon) signaling in murine LN
and tested the hypothesis that
neutralizing IL-28 diminished
the progression of LN. More-
over, we determined the expres-
sion of type IIl Interferons (IL-28/
IL-29) in LN patients to further
explore their role in human LN.
Method: Progression of LN as
well as systemic autoimmune
symptoms were observed in IL-
28R Knockout (KO) MRL-Fas'*
lupus mice and compared to

WT littermates. Furthermore,
MRL-Fuas'™ mice were treated
with neutralizing anti IL-28 an-
tibody during the development
of LN for a total of four weeks.

In LN patients, we deter-

mined the IL-28/IL-29 expres-
sion via IHC in renal biop-

sies and tested the expression

in blood and urine samples.
Results: We observed a reduced
LN in IL-28R KO MRL-Fus'*
mice. Moreover, Lymphadenop-
athy, the level of serum antibod-
ies were reduced and the progres-
sion of Sialadenitis was less se-
vere. We confirmed the disease
promoting role of IL-28 by ther-
apeutic treatment of MRL-Fas'?*
mice with an anti IL-28 antibody.
We observed an enhanced expres-
sion of IL-28/29 and as well as
their receptor (IL-28R) in renal bi-
opsies of LN patients. The urine
IL-29 levels in LN patients de-
creased during roughly one year
after diagnosis/flare, while the
C3c levels increased and the pro-
teinuria tended to decrease.
Conclusion: Deficiency of IL-28R
as well as neutralizing IL-28 via
antibody treatment resulted in a
less severe LN in MRL-Fus' mice.
Therefore, we conclude that IL-28

inhibition should be considered
as a therapeutic target for human
LN. Moreover, we suggest to fur-
ther evaluate urine IL-29 as po-
tential disease activity marker.
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PTPRZ signaling in Chronic
Kidney Disease and Fibrosis

M. Meineck; S. Saurin’;

M. Nickeleit'; V.R. Kelley?;

J. Weinmann-Menke'

Nephrologie, Rhewmatologie

und klinische Immunologe,

L Medizinische Klinik und Poliklinik,
Jobannes-Gutenberg-Universitdt
Mainz, Mainz; ' Medizinische

Klinik und Poliklinik 1, Universitdts-
klinikum, Jobannes-Guten-
berg-Universitit Mainz, Mainz;

2 Laboratory of Molecular Auto-
immune Disease, Renal Division,
Brigham and Womes Hospital Boston,
Harvard Insititutes of Medicine,
Boston/USA

Objective: In our past work on
mechanisms responsible for
chronic kidney disease (CKD) in
LN we observed a positive cor-
relation of serum CSF-1 and ne-
phritis activity in SLE patients.
Both CSF-1 and IL-34 affect Mo
and Mg by interacting with the
CSEF-1 Receptor (CSF-1R). How-
ever, the CSF-1R ligand IL-34 is
able to bind to one more recep-
tor: the Protein-Tyrosine Phos-
phatase Zeta (PTPRZ). Next to
IL-34 other ligands of PTPRZ
were described to play a role in
the progression of renal fibro-
sis, namely Pleiotrophin (PTN),
Midkine (MDK) and Tena-

scin C (TNC). We aim to evalu-
ate the functional role of PTPRZ
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signaling during CKD and fibro-
sis in patients who underwent
kidney transplantation (KTx).
Method: The expression of PT-
PRZ as well as its ligands PTN,
MDK and TNC was tested on
KTx biopsy slices via immuno-
histochemistry. Blood samples
of KTx Patients were taken be-
fore transplantation, as well

as 1 week and 3 months after-
wards. The PTPRZ expression
was determined via ELISA. A mu-
rine model to explore and dis-
sect the mechanisms (acute versus
chronic) leading to kidney fibro-
sis is ischemia/reperfusion (I/R),
which was used to examine the
role of PTPRZ in both acute kid-
ney injury (AKI) and CKD.
Results: We observed PTPRZ ex-
pression as well as its ligands

in KTx biopsies. After KTx the
blood PTPRZ expression was en-
hanced, compared to donors as
well as healthy controls. Nota-
bly, the expression of PTPRZ in
blood of rejects was higher com-
pared to engrafts. In murine

I/R kidneys the PTPRZ expres-
sion did increase until d20 af-

ter I/R, indicating its role during
CKD. Tubules as well as accumu-
lating immune cells were identi-
fied as PTPRZ expressing cells.
Conclusion: The increasing ex-
pression of PTPRZ during CKD
hints towards a disease promot-
ing role. PTPRZ blood expression
could further serve as biomarker
for transplant rejection. The next
step is to further determine the
function of PTPRZ and the li-
gands PTN, MDK, TNC next to
IL-34 during CKD by in vitro ap-
proaches as well as in vivo, by com-
paring the course of disease after
I/R in WT vs. PTPRZ KO mice.
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Crosstalk of injured podocytes
with parietal epithelial cells trough
Wnt4/B-Catenin signaling

E. Schwartze; E. Pfister; N. Endlich’;

T. Endlich’; J. Pippin?; S.]. Shankland?;
K. Amann; M. Biittner-Herold;

C. Daniel

Institut fitr Nephropathologie,
Universitdtsklinikum, Friedrich-
Alexander-Universitdt Erlangen-
Niirnberg, Erlangen; * Institut fiir
Anatomie und Zellbiologie, Universitiits-
medizin Greifswald, Greifswald;

2 Division of Nephrology, University of
Washington School of Medicine, Seattle/
USA

Objective: With changing de-
mographics, chronic kidney dis-
ease (CKD) and its treatment have
become a major public health
concern. However, glomerulop-
athies such as FSGS have lim-

ited treatment options. There-

fore, understanding the pathogen-
esis of these lesions, including gen-
der differences, is critical to ex-
panding therapeutic options.
Method: Here we investigated
podocyte injury and crosstalk with
parietal epithelial cells (PECs) us-
ing both male and female trans-
genic rats expressing the human
diphtheria toxin receptor (hDTR) in
podocytes under the control of the
podocin promoter. Podocyte injury
was induced by injection of 15 ng/
kg bw diphtheria toxin and disease
progression/repair was assessed on
days 3, 7, 14, 21. 28 and 42 by im-
munohistochemistry and real-time
PCR. Analyses focused on podocyte
markers and crosstalk with PECs
via the Wnt/b-catenin axis. An in vi-
tro podocyte injury model and PECs

were used to further investigate the
mechanisms of cellular crosstalk.
Results: After injection of diphthe-
ria toxin into transgenic animals,

we observed a loss of WT1-positive
podocytes starting on day 7. The
percentage of glomeruli with FSGS
lesions and the number of Pax8-pos-
itive PECs on the glomerular tuft in-
creased with time and correlated sig-
nificantly (r=0.927, p<0.001). Using
structured illumination microscopy,
we observed changes in podocyte
foot process structure and filtration
slit density, with faster recovery in fe-
male rats. Interestingly, proteinuria
at day 14 was approximately twice as
high in males, and FSGS lesions and
Pax8-positive cells on the tuft tended
to be higher in males compared to
females. From d14, both glomeru-
lar mRNA and protein expression of
Wnt4 were increased, which was also
more pronounced in male animals.
Wnt4 was localized in podocytes
and beta-catenin in Pax8-positive le-
sions as shown by confocal micros-
copy. The Wnt4 target gene CD44
was strongly upregulated at d7 after
model induction and then slowly in-
creased after an initial decrease un-
til the end of the experiment (d42).
In cell culture, we confirmed that in-
jured podocytes expressed and se-
creted Wnt4. Cell culture superna-
tants stimulated the expression of
Wnt target genes Axin2 and beta-cat-
enin in PECs but not in podocytes.
Conclusion: Taken together, these
data suggest that the canonical
Wnt/b-catenin axis plays a critical
role in the crosstalk between PECs
and injured podocytes and the sub-
sequent migration of PECs onto

the tuft. Furthermore, sex-spe-

cific differences in podocyte in-

jury and regeneration appear to be,
at least in part, Wnt4-mediated.
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Analyse von humanem ADPKD-
Nierengewebe im Chorion-
Allantois-Membran Modell mit
Visualisierung und Perfusion von
kleinen Nierenzysten mittels Ultra-
hochfrequenz-Ultraschallunter-
suchungen

J. Schiiler; A. Thiising; R. Bebncke;

R. Higerling'; D. Fuchs? B. Huang;

D. Merhof; A. Kraus?; B. Buchholz?;

K. Schmidt*; C. Hackl’; T. Aung’;

S. Hdrteis”

Universitit Regensburg, Regensburg

! Berlin Institute of Health, Charité —
Universititsmedizin Berlin, Berlin;

2 Fujifilm VisualSonics, Amsterdam/NL;
? Medizinische Klinik 4, Nephrologie und
Hypertensiologie, Universitdtsklinikum,
Friedrich-Alexander-Universitdit
Erlangen-Niirnberg, Erlangen; * Institut
fitr Physiologie/Nephrologie, Klinik fiir
Innere Medizin II, Universitdit Regens-
burg, Regensburg; * Klinik und Poliklinik
fitr Chirurgie, Universitdtsklinikum,
Universitdt Regensburg, Regensburg

8 TH Deggendorf, Deggendorf; ” Lehrstubl
fiir Molekulare und Zelluldre Anatomie,
Institut fiir Anatomie, Universitdt
Regensburg, Regensburg

Hintergrund: Die autosomal do-
minante polyzystische Nieren-
erkrankung (ADPKD) ist die hiu-
figste Form einer monogeneti-
schen Nierenerkrankung. Kiirz-
lich konnten wir zeigen, dass hu-
manes ADPKD-Nierengewebe iiber
7 Tage auf einer Chorion-Allan-
tois-Membran (CAM) des Hithner-
eis geziichtet und untersucht wer-
den kann und das CAM-Modell so-
mit ein wichtiger Baustein prikli-
nischer Studien darstellen kénnte.
Unklar war jedoch, weshalb das Zys-
tennierengewebe im Gegensatz zu
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anderen Nativpriparaten tiber diese
lange Zeit vital bleiben konnte.
Methode: Das von elektiven Zysten-
nephrektomien stammende, sepa-
rierte Nierenzystengewebe wird fuir
eine Woche auf einer CAM, einem
3D-in-vivo-Modell, kultiviert. Um
das Wachstum des Zystengewebes
auf der CAM zu quantifizieren, ste-
hen verschiedene Methoden zur Ver-
fiigung: Ein 71-MHz-Hochfrequenz-
ultraschallkopf nimmt den Blutfluss
im Gewebe in Form eines Videos
auf und kann durch Anwendung
moderner Bildverarbeitungsmetho-
den verfolgt werden; zudem wird die
Probe mittels eines Lichtblattmikro-
skops optisch geschnitten und an-
schlieRend 3D-rekonstruiert. Hier-
durch kénnen die gesamte Gefif3-
architektur und relevante Mar-

ker mit riumlicher und zelluli-

rer Auflésung visualisiert werden.
Ergebnisse: Die histologischen
Schnittbilder zeigten am Ende der
7-tigigen Untersuchungsphase
zahlreiche kernhaltige Hithnerery-
throzyten im humanen Zystenge-
webe. Basierend auf der mittels Ul-
traschalls detektierten Verteilung
der aktiven Blutgefifle konnten wir
entsprechende funktionelle Ana-
stomosen zwischen Hithnergefi-
Ben und Gefiflen des humanen Ge-
webes bereits 12 Stunden nach In-
okulation des Nierenzystengewe-
bes auf die CAM feststellen. Diese
Ergebnisse konnten in den 3D-Re-
konstruktionen bestitigt werden.
Zusammenfassung: Entgegen
unserer Annahme, dass die Nutri-
tion des humanen Zystengewebes
auf der CAM ausschlieflich durch
Diffusion erfolgen wiirde, zeigen
wir hier, dass innerhalb kiirzester
Zeit auch eine signifikante Blutver-
sorgung erfolgt. Diese kann sowohl
funktionell mittels Ultraschalls als

auch strukturell mittels 3D-Re-
konstruktionen der Gefiflanasto-
mosen zwischen CAM und huma-
nem Gewebe nachgewiesen wer-
den. In weiteren Schritten wol-
len wir untersuchen, ob dies an
besonderen Eigenschaften von
ADPKD-Nieren liegt, da wir ver-
gleichbare Beobachtungen im ge-
sunden Nierengewebe (der Maus)
nicht nachvollziehen konnten.
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Auswirkungen von Hypoxie auf die
Trimethylierung von H3K27 in den
Podozyten

J. Barth; M. Liebisch; G. B. Wolf
Abteilung fiir Nepbrologie, Klinik fiir
Innere Medizin II1, Friedrich-Schiller-
Universitdt Jena, Jena

Hintergrund: Epigenetische Verin-
derung spielen bei der Pathogenese
chronischer Erkrankungen, wie dem
Diabetes mellitus, eine wichtige Rolle.
Frithere Untersuchungen unserer
Arbeitsgruppe zeigen, dass diabeti-
sche Bedingungen die Trimethylie-
rung von H3K27 in den Podozyten
vermindert und damit die Expres-
sion zahlreicher Schidigungs-rele-
vanter Molekiile induziert, die cha-
rakteristisch fiir diabetische Nie-
renerkrankungen sind. Dabei spie-
len NIPP1 (nuclear inhibitor of prote-
inphosphatase 1) und EZH2 (enban-
cer of zeste homolog 2) eine entschei-
dende Rolle. In der Literatur ist eine
Korrelation in der Expression von
HIF (hypoxia inducible factor)-1o. und
NIPP1 beschrieben. Hypoxie in-
duziert Mechanismen, welche die
Proteinurie begiinstigen und we-
sentlich zur Progression von Nie-
renerkrankungen beitragen. Da-

bei sind die genauen Vorginge noch
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weitestgehend unbekannt. Stu-

dien zeigen, dass HIF-1a die Expres-
sion von Proteinen des Schlitzdia-
phragmas in den Podozyten unter-
driickt und damit die Ausléschung
der FiiRchenfortsitze fordert. Das
Ziel dieser Untersuchungen war, die
Rolle von Hypoxie und HIF-1a bei
epigenetischen Verinderungen in
den Podozyten zu untersuchen. Da-
bei sollte im speziellen die Expres-
sion von NIPP1 und EZH2 ana-
lysiert werden in Verbindung mit
Verinderungen von H3K27me3.
Methode: Murine, differen-

zierte Podozyten wurden in vitro

fiir 24 Stunden bei 10 % O, inku-
biert. Die mRNA-Expression wurde
mit Real-Time PCR untersucht,

die Proteinexpression wurde tiber
Western Blot und Immunfluores-
zenz (IF)-Analysen visualisiert.

Fiir die in vivo-Analysen nutzten

wir IF-Doppelfirbungen mit Syn-
aptopodin (einem Marker fiir Po-
dozyten) an Nieren-Paraffin- bzw.
Kryo-Schnitten zweier Tierversu-
che. In dem einen Projekt waren

die Miuse fiir 3 Tage 10 % O, aus-
gesetzt. In dem anderen Tierver-
such wurden die Miuse mit einem
PHD (Prolyl Hydroxylase)-Inhibi-
tor fiir 24 Stunden behandelt. PHDs
vermitteln den Abbau von HIF-1a
bei Normoxie. PHD-Inhibitoren sta-
bilisieren also HIF-1o und imitie-
ren damit hypoxische Bedingungen.
Ergebnisse: Sowohl 10 % Hypoxie
als auch die Stabilisierung von HIF-
1o durch Inhibierung der PHDs ver-
mindern signifikant die Expression
von NIPP1 und EZH?2 in Podozy-
ten in vitro und in vivo. Die Suppres-
sion von NIPP1 und EZH2 bedingte
eine signifikant verminderte Tri-
methylierung von H3K27 in den Po-
dozyten, die wir in vitro und in vivo
in der Maus beobachten konnten.

Zusammenfassung: Hyp-
oxie induziert epigenetische
Verinderungen in den Po-
dozyten tiber die Suppres-
sion von NIPP1 und EZH2.
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Treg derived amphiregulin
mediates tissue reparative effects
in murine lupus nephritis
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M. T. Warkotsch; V. Laas; F. C. Feindt;
H. Wu; S. C. Satchell'; F. Grabammer;
O. M. Steinmetz
Nephrologie/Rhenmatologie und
Endokrinologie/Diabetologie,

1II. Medizinische Klinik, Universitdits-
klinikum Hamburg-Eppendorf,
Hamburg; ! Academic Renal Unit,
Southmead Hospital, University of
Bristol, Bristol/UK

Objective: Systemic Lupus erythe-
matosus (SLE) is a common au-
toimmune disease involving mul-
tiple organ systems. One of the
most severe manifestations, which
causes particularly high morbid-
ity, is Lupus nephritis (LN). The
etio-pathogenesis of LN is still
poorly understood. In this respect,
we could recently identify Amphi-
regulin (AREG), one of the Ligands
of the epidermal-growth-factor-re-
ceptor (EGFR), as a potent anti-in-
flammatory mediator of renal tis-
sue damage in LN via down reg-
ulation of CD4* T cell activation.
AREG, can be produced by a va-
riety of cells, particularly includ-
ing regulatory T cells (Tregs) and
monocytes/macrophages (M/M).
Interestingly, AREG "s functions
seem to relevantly differ accord-
ing to the producing cell type.

This study thus aimed to unravel

the relevance of cell type spe-

cific AREG secretion by Tregs and
M/M for renal outcome in LN.
Method: We made use of condi-
tional knockout mice, to investi-
gate the cell type specific role of
AREG secreted by Foxp3* Tregs
and LysM* myeloid cells in the
pristane model of chronic LN.

In vitro, AREG effects on epithe-
lial tissue regeneration and vas-
cular healing were studied.
Results: Mice with Treg re-
stricted AREG deficiency showed
a worse outcome of LN at 12 and
15 months after disease induc-
tion. Interestingly, and in contrast
to the situation in pan-AREG de-
ficient mice, cellular and humoral
immune responses remained un-
affected. However, we observed in-
creased glomerular cell prolifer-
ation and renal tissue fibrosis.
These effects were specific for lack
of Treg derived AREG, since out-
come of LN was unchanged in mice
with M/M restricted deficiency

of AREG secretion. To further in-
vestigate this phenomenon, we
used in vitro scratch assays of mu-
rine mesangial and tubulus cells,
as well as human glomerular en-
dothelial cells (hGEnC). Indeed,
we found improved wound heal-
ing in all three cell types after incu-
bation with recombinant AREG. In
addition, we explored AREG’s ef-
fects on growth and tube forma-
tion of hGEnC, which was much
facilitated by recombinant AREG,
as indicated by increased branch
length and branching points of
the endothelial tubes formed.
Conclusion: Taken together our
data show an important role of
Treg derived AREG for tissue re-
generation and protection from
detrimental fibrosis in LN.
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Loss of co-chaperone function
causes ADPKD
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Freiburg; * Allgemein- und Viszeral-
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burg, Albert-Ludwigs-Universitdt Frei-
burg, Freiburg

Objective: More than 12 million
people worldwide suffer from Auto-
somal Dominant Polycystic Kidney
Disease (ADPKD) leading to endstage
kidney disease and renal failure in the
6th decade oflife. 90 % of the patients
harboramutationin the genes PKD1
or PKD2, whereas 10 % remain ge-
netically unresolved. Recently anew
ADPKD-gene has been discovered by
whole exome sequening. Loss of the
co-chaperone Erdj3 resultsin atypi-
cal PKD with relatively small cysts, tu-
bular atrophy and interstitial fibro-
sis. Here we sought to establish an an-
imal modell that recapitulates the
human phenotype and allows to in-
vestigate the genetic mechansim for
dominantinheritance and the un-
derlying cause of cyst formation.
Method: AEUCOMM knock-
out-first mouse strain, harboringa
LacZ reporter cassette was used to an-
alyze the tempo-spatial expression
pattern of Erdj3. We generated a con-
stitutive and a kidney-specific con-
ditional knockout mouse to inves-
tigate cyst formation as well as in-
terstitial fibrosis using microscopy.
Furthermore, we evaluated param-
eters of kidney function (serum cre-
atinine, serum ureanitrogen, uri-
nary albumin to creatinine ratio).

102

Poster

Results: Erdj3 was expressed ubiq-
uitiously from embryonic day 10.5
throughout the mouse embryo. The
constitutive homozygous deletion of
the gene leads to embryoniclethality
with incomplete penetrance and early
cyst formation. Despite cyst forma-
tion and moderate interstitial fibro-
sis, the kidney function of knockout
animals remained normal. Heterozy-
gous mice are healthy. A conditional
knockout shows normal viability but
evidence foralate-onset-cystogenesis.
Conclusion: Loss of the co-chap-
erone Erdj3 in mice causes polycys-
tickidney disease through a mech-
anism which appears to be reces-

sive at the cellular level. The pheno-
type resembles the human disease
providing an orthologous mouse
model for future investigation of
ADPKD-causingsignaling pathways.
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Advanced disease modeling of
the Fabry disease cardiorenal
phenotype with organoids from
patient-derived human induced
pluripotent stem cells.

A. Reinelt; S. Laufer'; M. N. Wong;

F. Haas; N. Liaukouskaya; K. von
Cossel; L. Forster; L. Blomberg?;

C. Kurschat?; N. Wanner; N. Muschol;
V. G. Puelles Rodriguez; A. Hansen;

T. B. Huber; F. Braun
Nephrologie/Rbeumatologie und
Endokrinologie/Diabetologie,

II1. Medizinische Klinik, Universitdits-
klinikum Hamburg-Eppendorf,
Hamburg; ! Institut fiir Experimentelle
Pharmakologie, ZEM, Universitdts-
klinikum Hamburg-Eppendorf,
Hamburg; 2 Nephrologie, Rheumatologie,
Diabetologie und Allgemeine Innere
Medizin, Klinik II fiir Innere Medizin,
Universitdtsklinikum Koln, Koln

Objective: Fabry disease is a
multi-systemic lysosomal storage
disorder resulting from mutations
in the GLA gene. This complex ly-
sosomal storage disorder can cur-
rently not be modelled accurately in
animal models. Our project, there-
fore, aims at establishing advanced
human in vitro systems to further
our molecular understanding of
the disease’s pathology. To estab-
lish these informative systems, we
employ human induced pluripo-
tent stem cells (hiPSC) of Fabry pa-
tients and differentiate them into
disease-relevant organoid systems.
Method: We reprogrammed hiPSC
from primary urinary cells (PUCs)
collected from Fabry patients with
different mutations (classical, clas-
sical and chaperone amenable,

late onset, unclear significance).
Isogenic control lines were created
by CRISPR Cas9 gene editing. Us-
ing published protocols, we differ-
entiated these cell lines into kid-
ney and heart organoids as well

as engineered heart tissue (EHTs)
using published protocols.

Results: We confirmed the loss of
alpha-galactosiade A protein, en-
zyme activity and the accumula-
tion of globotriaosylceramide in pa-
tient-derived hiPSC lines and or-
ganoids This phenotype did not im-
pair the differentiation into organ-
oids and EHTs. We established the
treatment with enzyme replace-
ment and, where applicable, chaper-
one therapy. Kidney organoids con-
tained different nephron segments
and confirmed the recently pub-
lished pathologic accumulation of
synuclein alpha in Fabry nephropa-
thy. Heart organoids contracted and
depicted several cardiac cell types in-
cluding cardiomyocytes with sar-
comeres and Z-Disc formation.
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Fabry EHTs contracted with re-
duced force and were prone to ar-
rhythmias mirroring the clinical
phenotype seen in Fabry patients.
Conclusion: We have established
a novel unique discovery platform
for human in vitro disease model-
ling to study Fabry disease. On-
going experiments focus on sin-
gle cell analyses of the established
systems in combination with
deep proteomic and spatial phe-
notyping combined with the ap-
plication of available therapies.
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Visualization of Glycocalyx by
electron and confocal microscopy
in mouse kidneys

C.C. Drost; A. Unger?; W. Linke;

H. Vink? H. Pavenstddt’; P. Kiimpers*
Allg. Innere Medizin sowie Nieren-

und Hochdruckkrankbeiten und
Rheumatologie, Medizinische Klinik

D, Westfilische Wilbelms-Universitdt
Miinster, Miinster; ! Institut fiir Physio-
logie II, Universitdtsklinikum, West-
falische Wilbelms-Universitit Miinster,
Miinster; 2 Kardiovaskuldres Forschungs-
institut, Universitidt Maastricht, Maas-
tricht/NL; * Allg. Innere Medizin und
Notaufnahme sowie Nieren- und Hoch-
druckkrankbeiten und Rheuwmatologie,
Medizinische Klinik D, Westfilische
Wilbelms-Universitit Miinster, Miinster;
*Sektion Interdisziplindre Notaufnahme,
Medizinische Klinik D, Westfilische
Wilbelms-Universitit Miinster, Miinster

Objective: The endothelial glyco-
calyx (eGC) has emerged as highly
variable carbohydrate-rich layer
maintaining vascular quiescence
and homeostasis. In the kidney, the
eGC contributes to glomerular fil-
ter function. Though essential for

Figure 1 Immunofluorescence staining with wheat-germ agglutinin (red) and for heparan sulfate (green)

P098-1

Figure 2 Capillary glycocalyx in electron microscopy with passing blood cells

P098-2

eGC research, direct visualization of
GC remains difficult. Confocal mi-
croscopy (CM) allows identifica-
tion of eGC components and cov-
erage but lacks the resolution to vi-
sualize the ultrastructural composi-
tion of this delicate layer. While elec-
tron microscopy (EM) provides ul-
trastructural insight it is notably
that eGC is highly susceptible to ar-
tefacts upon perfusion and fixation
in EM. In this study, we aimed to es-
tablish EM and CM protocols ap-
plicable for further eGC research.
Method: Mouse kidneys were ex-
planted after perfusion via the left
ventricle with NaCl 0.9 % followed
by fixation buffer. Samples were fix-
ated with freshly prepared sodium-
cacodylate buffer (pH 7.3,0.1 M, 2%

glutaraldehyde, 2 % lanthanum, 2 %
sucrose), treated with osmium te-
troxide, counterstained with ura-
nyl acetate in 70 % ethanol, dehy-
drated, and embedded in Durcu-
pan resin for EM. For CM, sam-
ples were fixated in 4 % paraformal-
dehyde and stained unselectively
with wheat-germ agglutinin (WGA)
and specifically for heparan sul-
fate (HS). All experiments were
conducted in accordance with the
guidelines from Directive 2010/63/
EU of the European Parliament and
approved by the local authorities.
Results: CM reveals positive

WGA (red) staining on vascular
surfaces as well as in non-endo-
thelial areas, whereas staining for
HS (green) - as crucial component
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of endothelial glycocalyx - remains
positive in rather vascular compart-
ments, especially in the glomerulus.
EM revealed an extensive eGC

layer up to 800 nm height, partly
squeezed by passing blood cells in-
dicating rapid and complete re-ex-
pansion capability of the eGC.
Here, the ultrastructural im-

age is convincingly consistent

with the highly dynamic prop-
erties attributed to this layer.
Conclusion: The eGC has emerged
as structure of interest in patho-
physiology of kidney filter func-
tion. Though methodologically dif-
ficult, visualization of the eGC ap-
pears valuable to extend our un-
derstanding of the complex filtra-
tion barrier and associated pathol-
ogies. The combination of exist-
ing methods is inevitable to reliably
approach this elusive layer. Here,
we provide protocols that allow in-
sight into ultrastructural compo-
sition via EM and general distribu-
tion via specific immunofluores-
cence staining assessed with CM.
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Optical and quantitative analysis
of diclofenac-induced changes of
cellular and nuclear morphology in
renal organoids

J. Dilz; I Auge; K. Groeneveld;

R Mrowka

Experimentelle Nephrologie, Klinik fiir
Innere Medizin II1, Friedrich-Schiller-
Universitdt Jena, Jena

Objective: Renal organoids are
emerging as valuable tools for screen-
ing drug toxicity. In this study, we in-
vestigated the impact of diclofenac,
anonsteroidal anti-inflammatory
drug, on organoid viability and
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P099-1: Confocal images of renal organoids treated with diclofenac.

morphological changes associated
with cell death. Cell death can occur
through different pathways, includ-
ing apoptosis and necrosis. Apopto-
sis involves cell shrinkage, nuclear
condensation, deformation, frag-
mentation, and the formation of
apoptotic bodies. Necrosis, on the
other hand, involves cell swelling, nu-
clear and cell membrane disintegra-
tion, and release of cellular contents.
Apoptotic cells in vitro can undergo a
late stage of necrosis characterized by
cell membrane damage. To analyze
nuclear morphological changes as-
sociated with apoptosis, we utilized
the nuclear area factor (NAF). A low
NAF value indicates early signs of
cell death, based on previous studies.
Method: Human induced plurip-
otent stem cells were differentiated
into 3D kidney organoids and cul-
tured for 11 days. The organoids
were treated with different concen-
trations of diclofenac (25-400 pg/
mL) for 48 hours. Cell viability was
assessed using a luciferase-ATP as-
say. The treated organoids were vi-
sualized through whole-mount flu-
orescence staining and confocal im-
aging. The built-in positive cell de-
tection tool of QuPath v0.4.2 was
used to measure the cells and near

fragments. The NAF was calculated
by dividing the nuclear area by nu-
clear circularity. Atleast 7 images
were analyuclei of the organoids. The
parameters were adjusted to allow
for the detection of both larger and
smaller nuclzed per concentration.
Results: The ATP-luciferase as-

say demonstrated a dose-depen-
dent decrease in organoid viabil-

ity, with a minimum viability of ap-
proximately 28 % compared to un-
treated controls. Confocal micros-
copy analysis further supported
these findings, showing renal tu-
bule loss, membrane disintegration,
and nuclear fragmentation in organ-
oids treated with 200 and 400 g/mL
diclofenac. Analysis of cellular and
nuclear morphology revealed a de-
crease in nuclear area with higher di-
clofenac concentrations, further in-
dicating increased nuclear fragmen-
tation. Additionally, a dose-depen-
dent decrease in cell area, perim-
eter, and NAF was observed with
higher diclofenac doses, suggesting
involvement of apoptotic events.
Conclusion: These results imply
that our model setup could poten-
tially be utilized to identify apop-
totic processes during drug toxic-
ity screenings in renal organoids.
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FcRn -/- knockout fiihrt zu einem
CKD-dhnlichen Phanotyp

E. Dablke; L. Klie; Y. Anan; A. Hart-
kopf; F. Theilig

Forschung fiir Nieren- und Volumen-
regulation, Anatomisches Institut,
Christian-Albrechts-Universitit zu Kiel,
Kiel

Hintergrund: Die diabetische Ne-
phropathie ist eine der Haup-
tursachen fiir die Entwick-

lung der chronischen Nierener-
krankungen (CKD). GWAS-Stud-
ien zeigten eine starke Assoziation
zwischen dem neonatalen Fc-Rezep-
tor (FcRn) und Diabetes melli-

tus. Ergebnisse unserer Gruppe zei-
gen eine starke Reduktion der FcRn
mRNA in STZ-behandelten dia-
betischen Miusen. Welchen Einfluss
die FcRn-Reduktion auf die Pro-
gression zur CKD ausiibt, ist un-
bekannt und Teil dieser Analyse.
Methode: 3-, 6- und 15-Monate-alte
FcRn-Knockoutmaiuse (FcRn-/-)
wurden im Vergleich zu Wild-

typen (WT) analysiert. Die Mor-
phologie sowie renale Funktion-
sparameter wurden untersucht

und RNA Sequenzierungsanaly-

sen durchgeftihrt. Fiir in vitro-Anal-
ysen wurde ein FcRn-CRISPR/Cas9
Knockout in BN16-Zellen generiert.
Ergebnisse: 3-Monate-alte FcRn-/-
Miuse wiesen eine Reduktion der
glomerulire Filtrationsrate sowie
der Proteinkonzentration im Plasma
und Urin auf. In 6- und 15-Mon-
ate-alten FcRn-/- war der Nie-
renkortexes sowie die Endozy-
tosekapazitit reduziert. Ursache

fiir die Kortexreduktion war eine
Verkiirzung des proximalen Tubu-
lus, u.a. aufgrund einer Reduktion

Ki67-positiver Tubuluszellen.
Zudem waren Gene, die eine Rolle
in der Autophagie und Ziliogenese
spielen, in FcRn-/- erhsht. Eine Lin-
genzunahme der Zilien im proxi-
malen Tubulus wurde durch mor-
phometrische Analysen bestitigt.

In vitro Analysen an FcRn CRISPR/
Cas9 Knockout-Zellen zeigten
ebenfalls eine verminderte Anzahl
Ki67-positiver Zellen sowie eine Ab-
nahme des invers-korrelierten Auto-
phagiemarkers p62. Zusitzlich wi-
esen FcRn Knockout-Zellen einen
hoheren Sauerstoffverbrauch auf.
Zusammenfassung: Der Verlust
von FcRn fiihrt zu einer Anderung
des Zellmetabolismus mit einer
gesteigerten Autophagie und Zellat-
mung, begleitet von einer Reduktion
des proximalen Tubulus und funk-
tionellen Einschrinkung. Zusam-
menfassend fiithrt ein Verlust von
FcRn zu einer Reduktion der Nie-
renfunktion und spiegelt somit ein-
ige Eigenschaften der CKD wider.
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RAPGEF1 (C3G) is essential for an
intact glomerular filtration barrier.
L. A. Stoveken; C. Lepa; A. Stober;

H. Pavenstidt; B. George

Allg. Innere Medizin und Notaufnabme
sowie Nieren- und Hochdruckkrank-
beiten und Rheumatologie, Medizinische
Klinik D, Westfzlische Wilhelms-
Universitat Miinster, Miinster

Objective: Podocytes are essen-

tial for maintaining proper kid-

ney filtration function. The char-
acteristic morphology of podo-

cyte foot processes allows for the
correct formation and function of
slit diaphragms. Damage to podo-
cytes causes remodelling of the actin

cytoskeleton resulting in foot pro-
cess effacement. This is accompa-
nied by loss of slit diaphragms - a
hallmark of proteinuric kidney dis-
ease. The mechanisms underly-

ing this disease are still poorly un-
derstood. The cell adhesion protein
nephrin is known to be essential for
slit diaphragm integrity by building
intercellular junctions between two
neighbouring foot processes. We
demonstrated that nephrin trans-
mits signals from the slit diaphragm
to focal adhesions via the small GT-
Pase Rap1 and its activating factor
C3G. Thus, we now hypothesize that
C3G - like nephrin - is necessary
for the integrity of slit diaphragm
and focal adhesion complexes.
Method: To test this hypothesis in a
mammalian model in vivo, C57BL/6
C3G flox mice were crossed with
C57BL/6 Six2-Cre transgenic

mice to generate a C3G knock-

out (C3G-KO) in the metanephric
mesenchyme. Proteinuria, renal his-
tology, and glomerular ultra-struc-
ture were analysed. Localization

of slit diaphragm and focal adhe-
sion components was determined
by immunofluorescence analysis.
Bulk RNA sequencing of C3G-KO
mice glomeruli was performed.
Results: Nephron-specific C3G-KO
mice developed proteinuria 4 to

6 weeks after birth. Ultrastructural
analysis revealed foot process efface-
ment in C3G-KO animals which
progressed to focal segmental glo-
merulosclerosis. C3G-KO mice ex-
hibited significant podocyte loss
during disease progression. Immu-
nofluorescence analyses revealed
mislocalization of slit diaphragm
and focal adhesion proteins. RNA
sequencing of C3G-KO mice glom-
eruli showed significantly regulated
genes highly enriched in biological
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processes and pathways involved
in cell adhesion, neurogenesis, or-
ganization of extracellular ma-
trix (ECM), and cell signaling.
Conclusion: C3G is essential for
an intact glomerular filtration bar-
rier. C3G may play a role in an-
choring podocytes to the base-
ment membrane as C3G deficiency
in the nephron results in podocyte
loss and regulates the expression
of genes that play a role in cell ad-
hesion and organization of ECM.
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Nephron-specific TrkC knockout
aggravates tubular kidney injury
M. Krakow; C. Lepa; H. Pavenstddt;
B. George

Allg. Innere Medizin und Notauf-
nabhme sowie Nieren- und Hoch-
druckkrankbeiten und Rbhewmato-
logie, Medizinische Klinik D, West-
falische Wilbelms-Universitit Miinster,
Miinster

Objective: The neurotrophic tyro-
sine receptor kinase 3 (TrkC) reg-
ulates neuronal differentiation
and mediates survival signaling.
We previously showed that loss of
TrkC in the nephron in mice re-
sults in glomerular injury leading
to proteinuria and FSGS during
aging. Histological changes in the
tubulointerstitial compartment
were not apparent in nephron-spe-
cific TrkC knockout (TrkC-KO)
mice. TrkC expression in kidney
tubules is significantly regulated
in kidney biopsy specimens of pa-
tients with chronic glomerular dis-
ease. Thus, we hypothesized that
TrkC plays a role in tubular injury.
Method: Three-months-

old C57BL/6 mice with

106

nephron-specific TrkC knock-

out (TrkC-KO) received a 0.2 % ad-
enine-enriched diet for 8 days. Due
to this diet, mice developed crystal
nephropathy, which resembles the
clinical course of tubulointersti-
tial injury. Weight, BUN| creatinine
and serum electrolytes were deter-
mined. Kidney sections were evalu-
ated histologically and by immuno-
fluorescence analysis. MDCKII cells
were treated with adenine to ana-
lyze the effects on TrkC signaling.
Results: We prepared glomer-

uli, proximal tubules and a frac-
tion consisting of distal tubules
and cortical collecting duct (DT/
CCD) of wild-type mice. TrkC

was expressed in glomeruli and

in the combined fraction of DT
and CCD shown by qPCR. Ad-
enine-enriched diet resulted in
deposition of crystals in the kid-
neys accompanied by tubuloint-
erstitial inflammation. Mice lack-
ing TrkC in the nephron showed
more severe kidney injury after

8 days of adenine-enriched diet
compared to adenine-fed control
mice accompanied with increased
weight loss and significantly in-
creased BUN. Histologically, an in-
creased tubulointerstitial inflam-
mation and tubular atrophy was
detected in TrkC-KO mice. Distal
tubules in TrkC-KO mice showed
increased NF-kB in immunofluo-
rescence analysis. MDCKII cells ex-
ogenously expressing TrkC exhib-
ited increased TrkC phosphory-
lation and down-stream signal-
ing when treated with adenine.
Conclusion: In crystal-induced
kidney injury loss of TrkC in

the nephron aggravates tubu-

lar injury. Thus, TrkC signal-

ing in distal tubules may be pro-
tective during kidney injury.
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Characterization of pre-existing
anti-PEG and anti-AGAL
antibodies towards PRX-102 in
patients with Fabry disease

M. Lenders; L. M. Feidicker;

S.-M. Brand'; E. Brand

Allg. Innere Medizin sowie Nieren-
und Hochdruckkrankbeiten und
Rheumatologie, Medizinische

Klinik D, Westfzilische Wilhelms-
Universitdat Miinster, Miinster;

! Molekulare Genetik Kardio-
vaskuldrer Erkrankungen, Institut fiir
Sportmedizin, Westfilische Wilhelms-
Universitdat Miinster, Miinster

Objective: Polyethylene gly-

col (PEG)ylated drugs are used
for human treatment, since PE-
Gylation either decreases drug
clearance or/and shields the pro-
tein from undesirable immuno-
genicity. This PEGylation was im-
plemented in the development of
a new enzyme replacement ther-
apy for Fabry disease (FD), pe-
gunigalsidase-alfa (PRX-102;
approoved in Europe: 5. May
2023). Exposure to PEG via life-
style products and vaccination
with mRNA-based PEGylated
vaccines can result in the for-
mation of anti-PEG antibod-

ies of unclear clinical impact.
Method: We demonstrate

the de novo formation of func-
tional anti-PEG antibodies in

a healthy male after the sec-

ond mRNA-based vaccination
against SARS-CoV-2. Conse-
quently, wWe performed a sin-
gle center study with 102 FD pa-
tients to assess the frequency

and inhibitory function of an-
ti-PEG and anti-AGAL antibodies.
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Results: We identified 29 out

of 87 (33.3 %) patients with low
anti-PEG titers. Sera from pa-
tients without anti-AGAL anti-
bodies [n=70] showed a signifi-
cant higher rescued AGAL activ-
ity of agalsidase-beta [85+7 % ver-
sus 2532 %; p<0.0001] and PRX-
102 [89+6 % versus 49 +26 %;
p<0.0001] compared to those with
anti-AGAL antibodies [n=15].

In addition, sera from both an-
ti-AGAL antibody-negative and
-positive patients had signifi-
cantly less inhibitory effects on
PRX-102 compared to agalsi-
dase-beta (rescued AGAL activ-
ity: 89+ 6 % versus 85+7 % and
49+26 % versus 25+ 32 %, respec-
tively; p<0.0001). Enzyme stabil-
ity assays demonstrated that AUC
in anti-AGAL-negative sera (n=20)
was 7.6-fold higher for PRX-102
compared to agalsidase-beta, while
AUCSs of both enzymes in an-
ti-AGAL-positive sera (n=6) was
significantly decreased. However,
AUC for PRX-102 was still ap-
prox. 33 % of non-anti-AGAL-pos-
itive sera treated PRX-102 and
5-fold higher compared to agalsi-
dase-beta. The presence of an-
ti-PEG antibodies in the sera of
13 patients had no significant ef-
fects on serum half-life of PRX-
102, probably due to low titers.
Conclusion: To the best of our
knowledge, this is the first study
demonstrating the effects of an-
ti-PEG antibodies against PRX-
102. It is conceivable that ther-
apy efficacy may be better under
next-generation PRX-102 ther-
apy than under current ERTs in
terms of reduced inhibitory effects
of anti-AGAL and minor (mar-
ginal or insignificant) inhibitory
effect of anti-PEG antibodies.

Experimentelle Nephrologie 1

P104

Plasma proteome profiling for
remission diagnosis in ANCA
vasculitis

U. Jerke; M. Kirchner;

T. U. P. Bartolomaeus; M. Ebert;

K. Lovis; S. Forslund; P. Mertins;
K.-U. Eckardt?; A. Schreiber; R. Kettritz
ECRC-Kooperation von MDC und
Charité, Experimental and Clinical
Research Center, Berlin; ' Medizinische
Klinik mit Schwerpunkt Nephrologie
und Internistische Intensivmedizin,
Campus Charité Mitte, Charité —
Universititsmedizin Berlin, Berlin

Objective: Systemic anti-neu-
trophil cytoplasmic autoanti-

body (ANCA)-associated vasculi-
tis (AAV) requires intensive immu-
nosuppressive treatment that is
deescalated once patients achieved
remission. Thus, reliably diagnos-
ing remission has therapeutic im-
plications but remains challenging.
We hypothesized that the plasma
proteome harbors objective infor-
mation that may assist clinicians
in diagnosing AAV remission.
Method: Plasma proteomes from
50 healthy controls (HC), 59 ac-
tive, and 55 remission AAV pa-
tients were analyzed with LC-MS/
MS based proteomics. For data anal-
ysis, a machine learning pipeline
was established, containing con-
founder analysis, LASSO regres-
sion and Likelihood ratio test. Af-
ter “leave-one-out” validation the
final biomarker combination for
ANCA disease status assignment
was tested on the 20/80 data split.
Results: From 970 identified pro-
teins, 605 passed the quality check
for quantification and 325 were dif-
ferently expressed. The principal

component analysis showed excel-
lent separation of active and re-
mission AAV patients. Using ma-
chine learning, we identified a 5-pro-
tein biomarker combination with
the potential to separate active AAV
from remission patients, namely
leucine-rich alpha-2-glycoprotein 1,
beta-2-microglobolin, insulin-like
growth factor-binding protein 3,
tenascin X, and alpha-2-HS-gly-
coprotein. Assessing all AAV pa-
tients, the 5-protein panel showed
an AUC of 0.94 with a negative pre-
dictive value (NPV) of 87.5 % and
performed better than ANCA ti-

ter (AUC 0.75, NPV 63.6 %) or c-re-
active protein (CRP) (AUC 0.91,
NPV 73.3 %) using a binary logis-
tic regression model of remission
diagnosis. In challenging remis-
sion patients with positive ANCA,
the panel was the better classi-

fier compared to CRP (AUC 0.96,
NPV 85.7 % versus AUC 0.92, NPV
75.0 %), and better than ANCA in
challenging remission patients with
increased CRP (AUC 0.82, NPV
83.3 % versus AUC 0.68 without any
value in diagnosing remission).
Conclusion: Using proteom-

ics combined with machine learn-
ing, we identified a protein signa-
ture that may assist clinicians in di-
agnosing AAV remission and guid-
Ing immunosuppressive treatment.
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An integrated organoid omics map
extends modeling potential of
kidney disease

M. Lassé; J. El Saghir'; C. Berthier’;

S. Eddy*; M. Fischer'; M. Kretzler?;

F. Demir?; J. L. Harder'; M. Rinschen
Nephrologie/Rhenmatologie und
Endokrinologie/Diabetologie,
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II1. Medizinische Klinik, Universitdits-
klinikum Hamburg-Eppendorf,
Hamburg; ! Division of Nephrology,
Department of Internal Medicine,
University of Michigan Medical

School, Ann Arbor/USA; ? Institut for
Biomedicine, Aarbus University, Aarbus/
DK

Objective: Kidney organoids

are a promising model to study
kidney disease, but use is con-
strained by limited knowledge of
their functional protein expres-
sion profile. Here we defined the
organoid proteome and tran-
scriptome trajectories over cul-

ture duration and upon expo-

sure to TNFa, a cytokine stressor.
Method: We used proteomics to
compare organoids with existing
model systems such as native glom-
eruli and cultured podocytes. We
characterize the trajectory of organ-
oid differentiation and delineate in-
nate immune responses in organ-
oids to expand its scope as a model
system in nephrology. We also com-
pared our proteomics with bulk
and single cell transcriptomic data.
Results: Older organoids in-
creased deposition of extracellu-

lar matrix but decreased expres-
sion of glomerular proteins. Sin-
gle cell transcriptome integra-

tion revealed that most proteome
changes localized to podocytes, tu-
bular and stromal cells. TNFa treat-
ment of organoids effected 322 dif-
ferentially expressed proteins, in-
cluding cytokines and complement
components. Transcript expres-
sion of these 322 proteins was sig-
nificantly higher in individuals with
poorer clinical outcomes in protein-
uric kidney disease. Key TNFa-as-
sociated protein (C3 and VCAM1)
expression was increased in both
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human tubular and organoid kid-
ney cell populations, highlighting
the potential for organoids to ad-
vance biomarker development.
Conclusion: By integrating kid-
ney organoid omic layers, incorpo-
rating a disease-relevant cytokine
stressor and comparing with hu-
man data, we provide crucial evi-
dence for the functional relevance
of the kidney organoid model to hu-
man kidney disease. We show that
genes involved in kidney organoid
proteomic response to TNFa seg-
regate a subset of individuals with
poor outcomes in proteinuric kid-
ney disease, demonstrating the rel-
evance of kidney organoid mod-
eling to human kidney disease.
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Die divergenten Therapieeffekte
von Febuxostat und Allo-
purinol bei der granulomatésen
Uratnephropathie

L. Ebreiser; Q. Li; . Anders; L. Li;

S. Steiger

Nephrologisches Zentrum, Medizinische
Klinik und Poliklinik IV, Ludwig-
Maximilians-Universitdt Miinchen,
Miinchen

Hintergrund: Granulomatgse in-
terstitielle Nephritiden (GIN) ge-
horen zu den seltenen chronischen
Nierenerkrankungen (chronic kid-
ney disease, CKD), zu denen die chro-
nische Uratnephropathie gehort, die
mit einer Hyperurikidmie und re-
nalen Harnsidurekristallablagerun-
gen einhergeht. Es ist bisher un-
klar, ob Patienten mit einer chro-
nischen Uratnephropathie von

einer Therapie profitieren kén-
nten. Um dies genauer zu unter-
suchen, haben wir unser innovatives

Mausmodell zur Hyperurikimie
mit chronischer Uratnephropa-
thie herangezogen und eine Viel-
zahl an Medikamenten als Mono-
therapie oder Kombinationsther-
apie miteinander verglichen.
Methode: Alb-creERT2;Glut-

9lo¥/lx Miuse wurden auf eine az-
idogene Diit mit Inosin gesetzt.
Nach Etablierung einer chronischen
Uratnephropathie an Tag 14 wurde
mit der zweiwdchigen Therapie

mit entweder einem harnsiure-
senkenden, entztindungshem-
menden oder pH-neutralisieren-
den Medikament bzw. einer Kom-
bination derer begonnen. Folgende
Analysenparameter wurden ermit-
telt: Serum-Harnsiurespiegel, Nie-
renfunktion (GFR), Entziindung,
Zellinfiltration, interstitielle Fibrose,
Harnsiurekristalle im Urin und re-
nale Harnsiurekristallgranulome.
Ergebnisse: Unsere Daten zeigen,
dass die Therapien mit XOIs die Se-
rum-Harnsiurespiegel senken. Die
Therapie mit Febuxostat verbesserte
deutlich die GFR im Vergleich zur
Kontrollgruppe, was auf einen ver-
minderten Nierenschaden und -en-
tziindung zuriickzufithren war. Im
Gegensatz dazu beschleunigte Al-
lopurinol die Progression der chro-
nischen Uratnephropathie. Natri-
umbikarbonat hat den Urin pH-
Wert gesenkt und somit das Aus-
fallen der Harnsiure und die Bil-
dung von Granulomen reduziert,
was folglich zur Verbesserung der
GFR beigetragen hat. Die Thera-
pie mit Anakinra reduzierte die An-
zahl infiltrierende Immunzellen in
der Niere. Interessant ist, dass die
Kombinationstherapien Febuxostat
mit Anakinra oder Natriumbikar-
bonat stark reno-protektiv auf die
Harnsiurekristallisation, Entziind-
ungsreaktion, Nierenschidigung



und interstitielle Fibrose im Vergle-
ich zu den Monotherapien wirken
und somit zur Verbesserung der
Nierenfunktion und Verlangsamung
der CKD Progression beitragen.
Zusammenfassung: Unsere in-
terventionelle Studie ist die erste
priklinische Studie, die zeigt, dass
die XOIs Allopurinol und Febux-
ostat unterschiedliche Effekte auf
die chronische Uratnephropathie
haben. Wir haben gezeigt, dass die
Kombinationstherapien aus Febux-
ostat mit Anakinra oder Natrium-
bikarbonat den gréften Effekt auf
die Verlangsamung der CKD Pro-
gression im Tiermodell zeigen und
somit vielversprechende Thera-
pieansitze fiir Patienten mit Hy-
perurikidmie und chronischer
Uratnephropathie darstellen.
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Usage of an alternative cell line

for the detection of vascular
calcification in compliance with
the 3R

M. Schuchardt; A. Greco; J. Hoffner;

M. Tolle; M. van der Giet; K.-U. Eckard*
Medizinische Klinik IV, Klinik fiir
Nephrologie, Campus Benjamin
Franklin, Charité — Universitdtsmedizin
Berlin, Berlin; * Medizinische Klinik

mit Schwerpunkt Nephrologie und
Internistische Intensivmedizin, Campus
Charité Mitte, Charité — Universitits-
medizin Berlin, Berlin

Objective: Arteriosclerosis, a
hallmark of cardiovascular dis-

ease (CVD), consists in the abnor-
mal synthesis and deposition of hy-
droxyapatite (HAP) into the vessel
wall. Recent studies point out a role
for the innate immune system and
specifically for the pro-inflammatory

Poster

cytokine IL-1 as molecular player
able to trigger and intensify, along-
side with serum amyloid (SAA), the
detrimental advance of vascular cal-
cification (VC). Given the intricate
variety of influencing factors, which
makes the study of VC very complex,
the research progresses advance at a
slow pace with a high number of an-
imals sacrificed for the isolation of
primary cells in the in vitro experi-
mentation. Therefore, we aim at val-
idating an alternative in vitro model
that is able, not only to detect vascu-
lar calcification upon drug screen-
ing in a more specific fashion, but
also to align more closely with the
ethical requirements of the 3Rs.
Method: High-phosphate medium
serves as a positive control to induce
calcification. MOVAS-1 cell line was
stimulated with either control or
calcification medium, supplemented
with the pro-inflammatory cytokine
IL-1B and serum amyloid (SAA),

for 3,5, 7 and 10 days. HAP was as-
sessed through the HAP-specific
probe OsteoSense™. MOVAS-1 cells
were further stimulated with the se-
nescence inducer Doxorubicin and
senescence evaluated upon in vi-

tro staining with the polyclonal an-
tibody against y-H2Ax. Gene ex-
pression analyses was performed
onto MOVAS-1 cell line stimulated
with Doxorubicin, IL-1B, SAA and
the magnitude of IL-6, p21, BMP-2,
IL-1b and SAA mRNA expression
was assessed through RT-qPCR.
Results: The quantification of
OsteoSense™680EX intensity sig-
nal revealed a higher amount of
HAP crystals in 7 days CAM treated
MOVAS-1 than control. No signifi-
cant increase of calcification was de-
tected upon stimulation with IL-1
and SAA. Calcium c assay show

a substantial increase in calcium

content levels for CAM treated cells
at day 7 and day 10. Gene expres-
sion show a significant increase of
IL-6 and p21 mRNA expression
levels upon treatment with IL-1f
and Doxorubicin; respectively.
Conclusion: MOVAS are able to cal-
cify under stimulation of high-phos-
phate medium for 7 days. How-
ever, gene expression profile show
results that are only partially co-
herent with those previously ob-
tained with primary cells. Further
studies are needed to investigate

for which parts of experimental set-
tings MOVAS might be an oppor-
tunity to partly replace primary rat
vascular smooth muscle cells in the
in vitro experimentation of vascu-
lar calcification in the light of 3R.
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Mégliche Relevanz einer ATP-
Kalzium-vermittelten Chlorid-
sekretion iiber P2Y2R und
TMEM16A in humanen ADPKD
Nieren

K. Skoczynski; A. Kraus; K. Amann’;
M. Biittner-Herold'; B. Buchholz
Medizinische Klinik 4, Nephrologie und
Hypertensiologie, Universitdtsklinikum,
Friedrich-Alexander-Universitdit
Erlangen-Niirnberg, Erlangen; ! Institut
fitr Nephropathologie, Universitdts-
klinikum, Friedrich-Alexander-
Universitdt Erlangen-Niirnberg,
Erlangen

Hintergrund: In zahlreichen prikli-
nischen Modellen zur Untersuchung
der Zystenprogression bei ADPKD
konnten wir eine signifikante Be-
teiligung der kalzium-aktivierten
Chloridsekretion am Zystenwachs-
tum nachweisen. Hierbei stimu-

liert luminales ATP purinerge P2Y2
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Rezeptoren, was schliellich zur Ak-
tivierung des kalzium-aktivierten
Chloridkanals TMEM16A (ANO1)
fithrt. Die durch das expansive
Wachstum verursachte Hypoxie in
den Nieren fiihrt zusitzlich zur In-
duktion des Hypoxie-induzierba-
ren Faktors (HIF) 1o im Zysten-
epithel, der durch Regulation sei-
nes Zielgens P2Y2R den sekretori-
schen Signalweg noch zusitzlich
verstirkt. Die wesentlichen funk-
tionellen Daten hierfiir wurden in
Tiermodellen erhoben. Eine funk-
tionelle Relevanz im Menschen
wurde bislang nicht gezeigt. Des-
halb untersuchten wir in einem
weiteren Schritt ob und in wel-
chem Ausmafd die genannten Mo-
lekiile in humanen ADPKD Nie-
ren iiberhaupt exprimiert werden.
Methode: Humanes ADPKD Nie-
rengewebe aus n=27 Nephrekto-
mien wurde nach entsprechender
Aufklirung akquiriert. Das mittlere
Alter der Patienten lag bei 55 Jah-
ren mit doppelt so viel midnnlichen
wie weiblichen Probanden. N=24
Patienten waren zu dem Zeitpunkt
bereits nierenersatzpflichtig, n=20
fithrten eine chronische Himodia-
lysetherapie durch. Die Dauer der
Nierenersatztherapie bis zur Neph-
rektomie lag im Mittel bei 4,4 Jah-
ren und das durchschnittliche Ge-
samtnierenvolumen der unter-
suchten Priparate bei 2384 ml.
Siamtliche Proben (n=3 pro Pri-
parat) wurden immunhistoche-
misch hinsichtlich der Expression
von HIF-1a, P2Y2R, TMEM16A so-
wie des cAMP-abhingigen Chlo-
ridkanals CFTR untersucht und
automatisiert quantifiziert.
Ergebnisse: Simtliche untersuchte
ADPKD Nierenprdparate zeigten
einen hohen Anteil HIF1-a-positiver
Zellkerne der Zystenepithelien.

110

Zudem konnten P2Y2R und
TMEMI16A in der luminalen Mem-
bran zahlreicher Zysten nachgewie-
sen werden. CFTR konnte ebenfalls
in der apikalen Membran von Zys-
ten in allen Priparaten gefunden
werden, machte nominell jedoch
einen signifikant geringeren An-
teil aus als P2Y2R und TMEM16A.
Zusammenfassung: Der Nach-
weis von HIF-1a, P2Y2R und
TMEMI16A in einer relevanten Zahl
humaner ADPKD Nieren lisst
zwar keine Riickschliisse auf de-
ren Funktion oder deren Anteil an
der Chloridsekretion im Vergleich
zu CFTR zu, ermutigt aber deren
funktionelle Bedeutung auch im
Menschen weiter zu untersuchen.
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Targeted Antibiotic Modulation
of the Gut Microbiome
Ameliorates Hypertensive Organ
Damage

H. Bartolomaeus; M. 1. Wimmer;

V. Vecera; H. Anandakumar; U. Lober;
S. Forslund; D. N. Miiller; N. Wilck
ECRC-Kooperation von MDC und
Charité, Experimental and Clinical
Research Center, Berlin

Objective: Gut microbiota play an
important role in the development
of hypertension. To better under-
stand the role of the gut microbi-
ota in modulating hypertensive or-
gan damage, we used narrow-spec-
trum antibiotics without enteral
absorption to specifically deplete
gram-negative or -positive bacteria
in double transgenic rats (dTGR).
Method: Four-week-old

dTGR (transgenic for human renin
and angiotensinogen) were treated
with oral Vancomycin (Vanco),

Polymyxin B (Poly) or Vehicle (Veh)
for 3 weeks. Seven-week-old SD rats
were included as healthy controls.
Flow cytometry, echocardiogra-

phy, telemetric blood pressure (BP)
measurement, shotgun metage-
nomic sequencing, clinical chem-
istry, and gene expression analy-

ses (QPCR & bulk RNAseq) were em-
ployed to analyze the microbiome,
clinical and immune phenotype.
Results: Hypertensive kidney dam-
age was ameliorated in Vanco
treated dTGR, as assessed by renal
Lcn2 expression, blood urea nitro-
gen and albuminuria. Vanco treated
dTGR had significantly decreased
cardiac hypertrophy. Poly treatment
showed no effect. BP levels for both
antibiotic treatments were not sig-
nificantly different from Veh, despite
a significantly improved endothe-
lium-dependent and -independent
vasorelaxation in isolated mesen-
teric arteries in both treated groups.
Surprisingly, Vanco treatment led

to a massive increase of gram-pos-
itive Lactobacilli. As the microbi-
ome and immune system are closely
connected, we performed in-depth
flow cytometry of immune cells iso-
lated from the heart, kidney, blood,
spleen, and intestine. We observed a
broad shift to pro-inflammatory im-
mune cell subsets in dTGR. Vanco
treatment could partially rescue the
kidney inflammation as observed by
a reduction in Th17 cells, classical
dendritic cells and tissue infiltrating
monocytes. Poly treatment did not
alter the inflammatory signature.
Conclusion: Modulation of the in-
testinal microbiome by narrow-spec-
trum antibiotics affects hyper-
tensive organ damage. Depletion

of gram-positive intestinal bacte-

ria by oral Vanco ameliorates or-
gan damage independent of BP. Our
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data underscores the importance
of the gut microbiome in mod-
ulating hypertensive organ dam-
age and helps to identify poten-
tial therapeutic strategies in the
microbiome (e.g. Lactobacilli).
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Mechanism and function of CD4+
T cell exit from the kidney in
crescentic Glomerulonephritis

J. EngefSer; J.-H. Riedel?; H.-]. Paust’;
Y. Zhao'; N. Asada’; A. Kaffke;

A. Peters; F. Hausmann?; C. Meyer-
Schwesinger?; T. Wiech?; S. Bonn?;
C.F. Krebs'; U. Panzer
Nephrologie/Rheumatologie und
Endokrinologie/Diabetologie,

1II. Medizinische Klinik, Universitdits-
klinikum Hamburg-Eppendorf,
Hamburg; ! Sektion fiir Translationale
Immunologie, III. Medizinische Klinik,
Universitdtsklinikum Hamburg-
Eppendorf, Hamburg; ? Zentrum fiir
Molekulare Neurobiologie (ZMNH),
Institut fitr Medizinische Systembio-
logie, Universitdtsklinikum Hamburg-
Eppendorf, Hamburg; * Institut fiir
Zelluldre und Integrative Physiologie,
Zentrum fiir Experimentelle Medizin,
Universitdtsklinikum Hamburg-Eppen-
dorf, Hamburg; * Institut fiir Pathologie,
Sektion Nephropathologie, Zentrum
fiir Diagnostik, Universitdtsklinikum
Hamburg-Eppendorf, Hamburg

Objective: CD4" T cells orchestrate
immune responses and play a key
role in autoimmune diseases such
as crescentic GN (cGN). During
kidney inflammation, T cell mi-
gration into the tissue dramati-
cally increases; however, the func-
tion and mechanisms of T cell em-
igration from the inflamed kid-
ney are poorly characterized. Here,

we aim to decipher the traffick-
ing “exit” and retention recep-
tors for CD4" T cells and to ana-
lyze the relevance of T cell egress
as a potential control point of res-
olution vs. chronification of tis-
sue inflammation. Therefore, we
established an experimental sys-
tem for the labeling and in vivo
tracking of T cells in the kidney,
using transgenic mice ubiqui-
tously expressing the photocon-
vertible fluorescent protein Kaede.
Method: cGN was induced in
Kaede-transgenic mice ubiqui-
tously expressing the photocon-
vertible Kaede protein by injection
of nephrotoxic sheep serum. On
day 7 the left kidney was carefully
accessed via the left flank and ex-
posed to UV-A light (385 nm) lead-
ing to a photoconversion of ex-
posed cells from green to red. Mice
were sacrificed between days 8

to 10. The draining renal lymph-
nodes (dLN) were FACS-sorted for
emigrated (“Kaede-red”) cells and
scRNAseq was performed. For tar-
geting CCR7-receptor CCR7/-de-
ficient mice were used. For anal-
ysis of the CXCR6/CXCL16 axis a
depleting CXCL16-antibody was
used. Migration of T cells was ac-
cessed via flow cytometry. Mor-
phological examination was per-
formed using PAS-staining of
FFPE sections of kidneys and dLN.
Results: Analysis of differentially
expressed genes of emigrating
CD4' T cells compared to resident
T cells showed distinct changes

in the expression of the chemo-
kine receptor CXCR6, downreg-
ulated in emigrated T cells, and
S1PRI, upregulated in emigrated
T cells. CCR7 was also slightly up-
regulated in emigrated CD4* T
cells but showed to be dispensable

for emigration out of the inflamed
kidney to the draining lymph node.
Depleting CXCL16, the sole ligand
of CXCR6, led to an increased rate
of emigrating CD4" T cells to dLN,
while blocking S1PR1 with FTY720
resulted in an increased CD4" T cell
retention in the inflamed kidney
and higher grade of tissue injury.
Conclusion: While the CXCR6/
CXCLI6 axis acts as a retention sig-
nal for CD4" T cells in cGN, the em-
igration of CD4" T cells is medi-
ated via the SIP/S1PR1 axis. Pre-
vention the emigration of CD4*

T cells led to an increase in kid-

ney injury, therefor highlighting
the functional relevance of T cell
egress in organ-specific immunity.
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Proximity labeling by TurbolD

as a novel tool to identify the
protein interaction network of
Apolipoprotein L1

V. Hoffken; J. Niehues'; D. Miiller?;

H. Drexler’; H. Pavenstidt?; T. Weide?
Institut fitr Molekulare Nephrologie,
Medizinische Klinik D, Universitdits-
klinikum Miinster, Miinster;

! Molekulare Nephrologie, Medizinische
Klinik D, Westfzlische Wilhelms-
Universitat Miinster, Miinster;

2 Allg. Innere Medizin und Notauf-
nabme sowie Nieren- und Hochdruck-
krankbeiten und Rheumatologie,
Medizinische Klinik D, Westfilische
Wilbelms-Universitit Miinster, Miinster;
3 Mass Spectrometry Unit, Max-Planck-
Institute for Molecular Biomedicine,
Miinster

Objective: The Apolipoprotein

L (APOL) gene family shares a high
sequence homology amongst its
members of which APOL1 and
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APQL2 are the most recent ones.
APOLLI, in particular the two re-
nal risk variants (RRVs) G1 and G2,
are strongly associated with mul-
tiple forms of kidney diseases like
focal segmental glomerulosclero-
sis (FSGS), hypertension-associated
renal diseases, HIV-associated ne-
phropathy (HIVAN), and Covid-19
associated nephropathy (COVAN).
Aside from two APOL1 RRVs at
least four different splice variants
exist. Though APOL1 and APOL2
both are located in the ER mem-
brane, APOL1 splice variants vA,
vB1 and vC are facing the ER lu-
men (cis) while APOL1-vB3 and
APQL2 are oriented towards the
cytoplasm (trans). This orienta-
tion divergence might cause dif-
ferent interaction partners of toxic
APOL1 and non-toxic APOL2.
Thus, both ER-located proteins
might interact with different net-
works that may partially depend
on their cis and trans orientation.
Method: Stable, inducible
HEK293 T cells overexpressing
APOL-TurbolID fusion proteins
were induced for 24 h by Doxycy-
cline before biotin labelling was
performed. The APOL-bound
TurbolD biotin ligase converts
added biotin into a reactive form to
label all proteins in close proxim-
ity. After lysis, biotinylated proteins
were purified via streptavidin-mag-
netic beads and will be processed
for mass spectrometry analysis.
Western blot analysis verified pro-
tein expression, biotinylation and
immunoprecipitation while im-
munofluorescence microscopy re-
veals fusion protein localization.
Results: Western blot analyses
showed successful expression of
APOL-TurbolD fusion proteins,
verified the biotin-labeling of
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proximal proteins by the TurboID
ligase, and successful immunopre-
cipitation. Immunofluorescence
microscopy showed correct local-
ization of APOL-TurbolD fusion
proteins at the ER. Mass spectrom-
etry analysis will be performed in
order to reveal the protein inter-
actomes of APOL1 and APOL2.
Conclusion: Although APOL1 and
APOL2 are closely related, both
have a different ER-membrane ori-
entation and considering that
APQL1 is toxic but APOL2 not,
this orientation variance could
cause different interaction profiles.
Thus, identified APOL1-specific
binding partners could provide
new possibilities to elucidate if and
how different APOL topologies and
orientations are linked to APOL
function and cytotoxic effects.
Moreover, newly associated interac-
tomes could reveal APOL1-associ-
ated potential therapeutic targets.
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Impact of COVID-19 on renal
transplant recipients

Objective: We explore immuno-
suppressant management strat-
egies and potential clinical vari-
ables associated with COVID-19
related mortality in order to pro-
vide insight for managing renal
transplantations during the on-
going SARS-CoV-2 pandemic.
The aim of the study was to as-
sess the impact of COVID-19 on
post transplant renal function
and outcome of immunosuppres-
sant management on COVID.
Method: Adults diagnosed to have
COVID, who were home quaran-
tined or isolated in facility, irre-
spective of duration since renal

transplantation were considered for
the study. Basic patient character-
istics, type and duration of trans-
plantation, comorbidities, previous
history of graft dysfunction, basic
kidney disease, induction agents,
symptoms & treatment during
COVID, immunosuppressant mod-
ification was noted. Further, Out-
comes of COVID such as acute kid-
ney injury (AKI), need for ICU/renal
replacement therapy (RRT) & post
covid complications were noted.
Results: Out of 400 renal trans-
plant patients on regular fol-

low up, 26 patients developed
COVID. 27 % from 1% wave and

73 % from 2! wave. Immunosup-
pressant dose modification was
done in 90 % patients [mycophe-
nolate mofetil (81 %) & tacroli-
mus (72 %)]. Oral steroids were con-
verted to iv steroids in 59 % pa-
tients. 63 % required oxygen, 60 %
developed AKI & 9 % patients re-
quired RRT till recovery with mor-
tality of 10 %. 20 % patients devel-
oped post-covid complications
such as mucormycosis and pan-
creatitis. 40 % had persistent re-

nal dysfunction even after recov-
ery from infection, of which 10 %
were new onset renal dysfunction.
Conclusion: Immunosuppressant
dose modification during COVID
could play a role in development
of AKI apart from infection be-

ing an independent risk factor, as
most patients recovered once orig-
inal doses were reinitiated. Hence,
it is essential to monitor immu-
nosuppressant levels before with-
drawal of drug.Patients were found
to have delayed clearance of vi-

rus with persistent covid posi-

tive status for months,hence they
should be monitored for develop-
ment of post-covid complications.
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Incidence and outcome of CMV
and BK virus infections following
renal or combined kidney-
pancreas transplantation

S. Thiele; A. K. Blattmann;

S. Kamalanabhaiah; B. Kortus-Gotze;
C.S. Haas

Klinik fiir Innere Medizin, Nephro-
logie und Internistische Intensivmedizin,
Standort Marburg, Universitiits-
klinikum Gieflen und Marburg GmbH,
Marburg

Objective: Individuals undergoing
kidney or combined kidney-pan-
creas transplantation are at particu-
lar risk for infections with CMV and
BK virus (BKV). Both infections can
have a significant impact on graft
function, graft survival and mor-
tality. The objective of this study
was to assess incidence and out-
come of CMV and BKV infections
at the Marburg Transplant Center.
Method: We retrospectively eval-
uated data from adult patients
who had received a kidney or com-
bined kidney-pancreas transplant
from 01/12-07/20. Plasma and
urine PCR test results for CMV
and BKV were used to identify in-
fections. Baseline data, immuno-
logical parameters and comorbidi-
ties were noted; renal function, pa-
tient and graft survival were mon-
itored for at least 3 months. Data
was analyzed using chi-square

or exact Fishers’s test; a p-value
<.05 was considered significant.
Results: 156 transplant recipients
were included with a medium time
follow-up of 40.1 months: 59 in-
dividuals (38.8 %) had no viral in-
fection, CMV was present at least
once in 44 patients (28.9 %), BKV

in 27 patients (17.8 %), and co-in-
fections in 22 transplant recipi-
ents (14.5 %). Overall, incidence of
CMV infection was 43.4% (n=66)
with 35.5 % (n=54) developing
CMV viremia, 7.2 % (n=11) having
CMYV disease without renal involve-
ment, while 1 patient had CMV dis-
ease in the renal transplant. Over-
all BKV infection was present in
32.2% (n=49); 2.6 % (n=4) showed
BKV viruria and 20.4 % (n=10) vi-
remia, while 14 patients (9.2 %) had
BKV nephropathy. Of note, CMV in-
fections were associated with >12
urinary tract infections (UTIs) pres-
ent within the first 24 months af-
ter transplantation (p<.05). At

the end of the observation pe-

riod, serum creatinine was sig-
nificantly higher in the CMV co-
hort (2.4+ 1.8 mg/dL) compared

to the BKV cohort (1.7 +0.8 mg/
dL) or patients without viral rep-
lication (1.0+ 1.3 mg/dL) or). Pa-
tients with CMV/BKV co-infection
had the worst renal function at fol-
low-up (creatinine 3.3+2.8 mg/dL).
Graft loss was significantly more
common following CMV infec-
tion (18.2 %) or CMV/BKV co-in-
fection (27.3 %) vs. BKV infection
alone (3.7 %) and no viral replica-
tion (3.4 %). Mortality was also as-
sociated with CMV (15.9 %) and
CMV/BKYV co-infection (18.2 %),
but not seen in BKV infection
alone or rarely in patients with-
out viral infection (3.4 %).
Conclusion: We showed that, fol-
lowing kidney transplantation: (1)
infections with BKV have good
outcome if detected and treated
early; (2) CMV infections have a sig-
nificantly higher risk for graft dys-
function, graft loss and mortal-

ity; and (3) many UTIs may be a
risk factor for CMV infections.
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Donor-spezifische zellfreie

DNA bei nierentransplantierten
Patienten mit Indikationsbiopsie-
Ergebnisse einer monozentrischen
prospektiven Studie

L. Benning; A. Fink'; M. Rudek;

C.F. Mabler; F. Kilble; C. Speer;

C. NufShag; C. Schwab?; R. Wald-
herr®, M. Zeier; C. Siisal®; C. Morath;
T H. Tran'

Medizinische Klinik I, Sektion Nephro-
logie, Medizinische Fakultdt, Ruprecht-
Karls-Universitit Heidelberg, Heidel-
berg; ! Transplantationsimmuno-

logie, Medizinische Fakultdt, Ruprecht-
Karls-Universitit Heidelberg, Heidel-
berg; ? Pathologisches Institut, Klinikum
der Universitit Heidelberg, Heidel-
berg; 3 Transplant Immunology Research
Center of Excellence, Ko¢ University
Hospital, Istanbul/TR

Hintergrund: Donorspezifi-

sche zellfreie DNA (dd-cfDNA) ist
ein Biomarker, der einen Trans-
plantatschaden anzeigt und mit-
hilfe dessen eine aktive Absto-
Bungsreaktion von keiner Absto-
Bungsreaktion unterschieden wer-
den kann. Vor dem Hintergrund
zahlreicher Studien, die den Nut-
zen von dd-cfDNA in US-amerika-
nischen Kohorten transplantier-
ter Patienten untersuchten, woll-
ten wir den Nutzen von dd-cfDNA
in einer Kohorte deutscher Nieren-
transplantatempfinger evaluieren.
Methode: Wir rekrutierten 106
Nierentransplantat-Empfin-

ger mit klinisch indizierter Biop-
sie zwischen November 2020 und
Mirz 2023. dd-cfDNA wurde mit
dem AlloSeq cfDNA-Assay zum
Zeitpunkt der Biopsie quantifi-
ziert, um die dd-cfDNA-Werte mit
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dem histopathologischen Befund
zu korrelieren, sowie an den Ta-
gen 7, 30 und 90 nach der Biop-
sie, um den Nutzen der dd-cfDNA
zur Beurteilung eines Thera-
pieansprechens zu bewerten.
Ergebnisse: Von den 108 Nie-
rentransplantat-Biopsien wurden
36 (33 %) als verschiedene Arten der
Abstolung klassifiziert. Patienten
mit antikérper-vermittelter Rejek-
tion (ABMR) oder T-Zell-vermittel-
ter Rejektion (TCMR) (N =13) zeig-
ten signifikant hohere dd-cfDNA-
Werte mit einem Median (IQR)
von 1,60 % (0,38-3,35) im Ver-
gleich zu 0,44 % (0,20-1,10) bei Pa-
tienten mit Borderline Verinde-
rungen (N=23) und 0,2 % (0,11-
0,53) bei Patienten ohne Hinweis
auf Rejektion (N=72) (P<0,05
bzw. P<0,001, Abbildung 1A). Die
AUC fiir dd-cfDNA zur Unter-
scheidung einer akuten Absto-
Bung, einschlieBlich Borderline
Verinderungen, von keiner Absto-
Bung lag bei 0,72 (95 % CI 0,62-
0,83; Abbildung 1B). Der opti-
male Grenzwert fiir dd-cfDNA zur
Unterscheidung einer aktiven Re-
jektion lag bei einem Schwellen-
wert von 0,57 %, mit einer Sensiti-
vitit von 53 % (95 % CI 37-68 %),
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einer Spezifitit von 81 % (95 % CI
70-88 %), einem PPV von 58 % (95 %
CI 41-73 %) und einem NPV von
77% (95 % CI 67-85 %). Bei Pa-
tienten, die eine spezifische Thera-
pie der Abstoung erhielten, san-
ken die dd-cfDNA-Werte wihrend
der 7-, 30- und 90-tigigen Nach-
beobachtung im Vergleich zu den
Werten zum Zeitpunkt der Biop-
sie signifikant (P=0,006, P=0,002
bzw. P<0,001; Abbildung 1C).
Zusammenfassung: Anhand der
Level an dd-cfDNA kann signifikant
zwischen nierentransplantierten Pa-
tienten mit Rejektion und nieren-
transplantierten Patienten ohne Re-
jektion zum Zeitpunkt der Biop-
sie unterschieden werden. Die Ab-
nahme der dd-cfDNA zeigt mog-
licherweise ein Therapieanspre-
chen nach AbstofSungstherapie an.
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Proenkephalin A 119-159 as

a novel biomarker for early
detection of delayed graft function
after kidney transplantation

L. Benning; D. Goth; C.F. Mabler;

F. Kilble; C. Speer; M. Reineke;

M. Mieth'; F. C. F. Schmitt?; M. Zeier;

A. Mebrabi'; M. A. Weigand?;

C. Morath; C. NufShag

Medizinische Klinik I, Sektion Nephro-
logie, Medizinische Fakultdt, Ruprecht-
Karls-Universitit Heidelberg, Heidelberg;
! Klinik fiir Allgemein-, Viszeral- und
Transplantationschirurgie, Medizinische
Fakultdt, Ruprecht-Karls-Universitdt
Heidelberg, Heidelberg; > Klinik fiir
Andsthesiologie, Medizinische Fakultit,
Ruprecht-Karls-Universitit Heidelberg,
Heidelberg

Objective: Delayed graft func-

tion (DGF) frequently occurs fol-
lowing kidney transplantation

and adversely affects patient out-
comes such as length of hospital
stay, impaired long-term graft func-
tion and ultimately quality of life.
Though a universal definition of
DGF is lacking, a common classi-
fication is the need for dialysis in
the first postoperative week exclud-
ing the first 24 hours. The aim of
this study was to evaluate the capa-
bilities of the novel kidney function
biomarker proenkephalin A 119-
159 (penKid) to predict DGF com-
pared to serum creatinine (SCr).
Method: In the currently on-
going study, penKid has been
quantified from plasma using a
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Figure 1: Proenkephalin A 119-159 (penKid) is an early indicator for predicting delayed graft function, (penKid DGF vs. no DGF:
day 0: p>0.05; day 1-7: p<0.001), whereas serum creatinine levels provide a much later signal for distinguishing DGF from no
DGF (SCr DGF vs. no DGF: day 0-3: p>0.05; day 4: p=0.02; day5-7 p<0.001). DGF: delayed graft function, defined as need for
dialysis within 7 days after transplant, excluding the first 24h. Biomarker measurement at day 0 was performed before
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chemiluminescence immunoassay
in our daily routine in all freshly
transplanted patients since No-
vember 2022. PenKid is quan-
tified the day of transplanta-

tion and every weekday follow-
ing transplantation. For this pre-
liminary analysis, penKid levels
were compared to SCr. The end of
data collection is June 30, 2023.
Results: In a preliminary analy-
sis including 70 kidney transplant
recipients (70 % cadavric trans-
plants), results suggest, that pen-
Kid may discriminate patients
with delayed graft function from
patients with primary graft up-
take earlier than SCr. In contrast
to SCr, penKid was able to distin-
guish between DGF and no DGF
as early as 24 hours after trans-
plantation (Figure 1). In addition,
other than SCr, penKid levels do
not seem to be affected by dialysis.
Conclusion: PenKid is a prom-
ising new biomarker for the early
prediction of DGF after kidney

transplantation and may enable
clinicians to adjust their treat-
ment in high-risk patients accord-
ingly. However, more clinical data
is needed to validate our findings
and to establish the clinical util-
ity of penKid in the management
of kidney transplant patients.
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25(OH)D-but not 1,25(OH)2D-
Is an independent risk factor
predicting graft loss in stable
kidney transplant recipients

S. Zeng Y. Yang’; S. Li% C.-F. Hocher?;
C. Chu®; Z. Wang*; Z. Zheng?;

B. K. Krdmer?; B. Hocher?

Division of Nephrology, Southern
Medical University, Guangzhou/
CN; ! Key Laboratory of Molecular
Epidemiology of Hunan Province,
Hunan Normal University, Hunan/
CN; ? Center of Kidney and Urology,
The Seventh Affiliated Hospital,

Sun Yat-sen University, Shen Zhen/

CN; ? Nephrologie, Endokrinologie,
Rbeumatologie, V. Medizinische Klinik,
Universitdtsmedizin Mannbeim, Mann-
beim; * Department of Nephrology,

The First Affiliated Hospital of Hainan
Medical University, Hainan Medical
University, Hainan/CN

Objective: Vitamin D defi-

ciency (VDD) or vitamin D insuffi-
ciency is common in kidney trans-
plant recipients (KTRs). The im-
pact of VDD on clinical outcomes
in KTRs remain poorly defined and
the most suitable marker for as-
sessing vitamin D nutritional sta-
tus in KTRs is unknown so far.
Method: We conducted a pro-
spective study including 600 sta-
ble KTRs (367 men, 233 women)
and a meta-analysis to pool exist-
ing evidence to determine whether
25(0H)D or 1,25(0H)2D pre-
dicted graft failure and all-cause
mortality in stable KTRs.

Results: Compared with a

higher 25(OH)D concentration,
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a low concentration of 25(OH)

D was a risk factor for graft fail-
ure (HR 0.946, 95 % CI 0.912-0.981,
p=0.003), whereas 1,25 (OH)2D
was not associated with the study
end-point graft loss (HR 0.993, 95 %
CI10.977-1.009, p=0.402). No as-
sociation was found between ei-
ther 25(OH)D or 1,25 (OH)2D

and all-cause mortality. We fur-
thermore conducted a meta-anal-
ysis including 8 studies regarding
the association between 25(OH)

D or 1,25(OH)2D and graft failure
or mortality, including our study.
The meta-analysis results were con-
sistent with our study in finding
that lower 25(OH)D levels were sig-
nificantly associated with the risk
of graft failure (OR=1.04, 95 %

CIL: 1.01-1.07), but not associated
with mortality (OR=1.00, 95 % CI:
0.98-1.03). Lower 1,25(0OH)2D lev-
els were not associated with the
risk of graft failure (OR=1.01,

95 % CI: 0.99-1.02) and mortal-

ity (OR=1.01, 95 % CI: 0.99-1.02).
Conclusion: Baseline 25(OH)D
concentrations but not 1,25(OH)2D
concentrations were inde-
pendently and inversely associ-
ated with graft loss in adult KTRs.
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Five scenarios across the ABMR
continuum: the added value of
MMDx confirmed by follow-up
biopsies

R. Korach; S. Pfister; D. Harmacek;
K. Castrezana Lopez; L. Weidmann;
N. Schmid; N. Bortel; E. Rho; B. Helm-
chen'; A. Gaspert’; T. Schachtner
Nephrologie, Universitdtsspital Ziirich,
Ziirich/CH; ! Institut fitr Klinische
Pathologie, UniversitdtsSpital Ziirich,
Universitdt Ziivich, Ziirich/CH
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Objective: The Molecular Micro-
scope Diagnostic System (MMDx)
has evolved to be an essential tool
in suspected antibody-mediated
rejection (ABMR). However, cost
and availability limit a general-

ized use making it even more im-
portant to outline specific sce-
narios, in which MMDx may add
significant diagnostic value.
Method: In this single-center co-
hort of 22 kidney allograft biopsies
including 9 follow-up biopsies as-
sessed by histology and MMDx, we
analyzed (1) 5 cases with early ac-
tive ABMR, (2) 2 cases with isolated
glomerulitis w/o donor-specific an-
tibodies (DSA), (3) 2 cases with mi-
crovascular inflammation (MVI)
suspicious for ABMR but no

DSA, (4) 2 cases of MVI in ABO-in-
compatible (ABOi) transplantation,
and (5) 2 cases with mixed rejection.
Results: “Isolated glomerulitis™
Two cases w/o DSA showed isolated
glomerulitis (g1, ptc0, v0). On a fol-
low-up biopsy one year later, histol-
ogy no longer demonstrated glomer-
ulitis and MMDx confirmed no re-
jection in each biopsy. “MVI in the
absence of DSA”: Two cases showed
MVI (g + ptc = 2) in the absence of

DSA. On follow-up biopsy, histology

showed ongoing MVI in one case
confirmed by MMDx in each biopsy.
On follow-up biopsy in the second
case, histology showed no MVI and
MMDx confirmed no ABMR in each
biopsy. “MVI in ABOI transplanta-
tion”: Two cases after ABOi trans-
plantation were diagnosed with
TCMR plus MVI in the absence of
DSA, confirmed by MMDx. After
successful treatment of TCMR, MVI
persisted on follow-up biopsy with-
out any clinical suspicion for ABMR.
MMDx showed no ABMR in each
biopsy. “Mixed rejection”: In two

cases with malcompliance, ABMR
could not be diagnosed according to
Banff with concomitant TCMR, but
MMDx suggested ABMR/TCMR

in both cases. After treatment for
ABMR/TCMR, one case showed
ongoing ABMR by histology and
MMDx, while the other case showed
resolved ABMR by histology and
MMDx. “Early active ABMR”: One
case showed no rejection on his-
tology one week post-transplant,
but minor ABMR by MMDx. On
follow-up biopsy two weeks later,
ABMR was confirmed by histology
and MMDx. Four other cases with
early active ABMR within the first
two post-transplant weeks showed
ABMR by histology and MMDx.
Conclusion: The MMDx appears
to have added value across the
ABMR continuum, both to confirm
and reject the diagnosis of ABMR.
In addition to the Banff 2019 rec-
ommendation, scenarios such as
MVI in ABOI transplantation and
mixed rejection should be consid-
ered as indications for the MMDx.
Earlier diagnosis of early active
ABMR, while possible with MMDx,
seems likely to be the exception.
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Chirurgische Komplikationen nach
Nieren-Lebendspende in Deutsch-
land: Vergleich verschiedener
OP-Techniken
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Hintergrund: Ziel dieser Arbeit
war es offene und minimal inva-
sive OP Techniken beziiglich chi-
rurgischer Komplikationen und
vom Spender selbst berichteter Be-
eintrichtigungen zu vergleichen.
Methode: Das Deutsche Lebend-
spenderegister SOLKID-GNR (Sa-
fety of the Living Kidney Donor-
German National Register) hat seit
2020 Daten von 655 Nieren-Le-
bendspendern (242 m/412w/1d)
aus 31 Deutschen Transplanta-
tionszentren generiert. Einschluss-
voraussetzung sind ausreichende
Deutschkenntnisse zum Ausfiil-
len von psychosomatischen Frage-
bogen. Aktuell liegt ein Follow up
von einem Jahr fiir 276 Spender vor.
Ergebnisse: Von 471 Spenden lie-
gen Daten zur Operation vor.

253 Spenden wurden laparos-
kopisch, 124 retroperitoneosko-
pisch und 94 offen durchgefiihret.
BMI, Alter und Geschlecht wa-

ren bei den verschiedenen OP Tech-
niken nicht unterschiedlich.

Die mediane OP Zeit lag bei

168 min (Range 58-498), wo-

bei die laparoskopischen Entnah-
men mit 198 min am lingsten

gedauert haben (retroperitoneosko-
pisch 140 min und offen 124 min).
Insgesamt kam es in den ersten

3 Monaten bei 11 % der Spender zu
mindestens einer perioperativen
Komplikation. Am hiufigsten waren
Wundinfektionen (2 %) und Trans-
fusionen (2 %). Es wurden auf3er-
dem eine TVT, ein Pneumothorax,
eine Pneumonie und zwei Verletzun-
gen von Nachbarorganen angegeben.
Insgesamt 6 Spender mussten er-
neut operiert werden. Die Rate der
perioperativen Komplikationen

war zwischen den untersuchten OP
Techniken nicht unterschiedlich.
4-18 Wochen nach der Spende ga-
ben 48 von 433 Spendern (11 %)

und ein Jahr nach der Spende 11

von 231 (5 %) der Spender an, sich
durch die Spende noch ,,mifig“ oder
ystark“im Alltag eingeschrinke zu
fithlen. Hier gab es keinen Unter-
schied zwischen den OP Techni-

ken. Kein Spender hat angegeben
ysehr stark“ durch die Spende einge-
schrinkt zu sein. Nur 6 von 231 Pa-
tienten gaben an , Eher nicht* wie-
der spenden zu wollen. Kein Spen-
der hatangegeben ,auf keinen

Fall“ wieder spenden zu wollen.
Zusammenfassung: Die Nierenle-
bendspende ist unabhingig von der
verwendeten OP Technik kein kom-
plikationsloser Eingriff. Bei 50 Spen-
dern (11 %) traten mindestens eine
perioperative Komplikation auf. 5%
der Spender berichten nach einem
Jahr, sich durch die Spende noch
,mifig* oder ,stark”im Alltag einge-
schrinket zu ftihlen. Hier gab es kei-
nen Unterschied ob die Spende offen
oder minimal invasiv durchgefiihrt
wurde. >90 % der Spender sind ein
Jahr nach der Spende mit dem Ergeb-
nis ,eher“ oder ,sehr zufrieden“ und
>95 % der Spender wiirden ,,eher ja“
oder ,auf jeden Fall“ wieder spenden.
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Urinary tract infection in renal
transplant recipients - results

of the DZIF (German Center for
Infectious Diseases) transplant
cohort

L Schroter; D. Schindler'; C. Morath;
M. Zeier; T. Giese?; C. Sommerer
Medizinische Klinik I, Sektion Nephro-
logie, Medizinische Fakultdt, Ruprecht-
Karls-Universitit Heidelberg, Heidelberg;
I Medizinische Klinik, Nephrologie,
Klinikum rechts der Isar, Technische
Universitit Miinchen, Miinchen;

2 Institut fitr Immunologie, Medizinische
Fakultdt, Ruprecht-Karls-Universitdt
Heidelberg, Heidelberg

Objective: Renal transplant recip-
ients are highly predisposed to uri-
nary tract infections (UTI). Epide-
miology and pathogen susceptibil-
ity may vary widely depending on
recipients‘ characteristics and the
time elapsed since transplantation.
Method: All adult renal transplant
recipients enrolled in the the trans-
plant cohort of the German Cen-
ter for Infectious Diseases from
04/2014 to 11/2019 (n=804) were
analyzed. All urinary tract infec-
tions (defined as the presence of
suggestive symptoms and a posi-
tive urine culture) within the first
posttransplant year were enrolled
in analysis. Trimethoprim-sulfa-
methoxazole was provided for 6
months to primarily to prevent
pneumocystis infection, but also to
prevent most of the UTI pathogens.
Results: UTI was responsible of
42.4% (412/975) of all infectious ep-
isodes, affecting 30.3 % (244/804) of
the total cohort. 75.1 % of UTI epi-
sodes occurred within the phase of
prophylaxis. More than a quarter
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of UTI patients were suffering re-
current UTI (26.6 %) or were af-
fected by resistant strains (25.8 %).
The most commonly isolated
pathogens were E.coli (23.4 %), En-
terococcus spp. (23.0 %), Klebsi-

ella spp. (15.6 %) and Pseudomo-
nas aeruginosa (8.2 %). Enterococ-
cus spp. and Klebsiella spp. were sig-
nificantly more prevalent in patients
with recurrent UTI. 46.6 % of all En-
terococcus isolates were Vancomy-
cin-resistant. The median time to
the first UTI was 42 days (IQR=14-
101). 55.0 % of all episodes were oc-
curring within the first 3 months.
Enterococcus was predominat-

ing (27.3 %) within the first month
and between month 6 and 9 (28.9 %)
and E.coli during the rest of the first
year. In multivariate analyses recipi-
ent age and in-patient days were as-
sociated with Enterococcus spp.,
Klebsiella spp. and Pseudomonas
aeruginosa isolations, but also with
bacterial resistance. Female gen-

der was associated with a higher in-
cidence for E.coli (17.4 % vs. 10.9 %,
p=0.009), whereas males mere

more prone to Pseudomonas aeru-
ginosa (6.6 % vs. 2.2 %, p=0.007).
Conclusion: 30 % of renal allograft
recipients suffer at least one UTI
during the first posttransplant year.
We observed a high degree of hetero-
geneity concerning pathogen sus-
ceptibility - influenced by age, gen-
der, in-patient-stay and by the time
elapsed since transplantation. Spe-
cial attention should be paid to aged
recipients with a prolonged in-pa-
tient stay and to pathogens associ-
ated with recurrent UTI episodes. A
better knowledge of the pathomech-
anisms, timing and risk groups of
the currently most isolated patho-
gens may enable a more individ-

ualized/sufficient prophylaxis.
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Urinary dickkopf-3 in a kidney
transplant and living donor co-
hort - independent risk factor or
merely GFR-related?
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Objective: Urinary Dick-

kopf-3 (uUDKK3) is a marker re-
leased by kidney tubular epithe-

lial cells that is associated with the
progression of chronic kidney dis-
ease (CKD) and may cause intersti-
tial fibrosis and tubular atrophy. Re-
cent evidence suggests that uDKK3
may also predict progression of kid-
ney function loss in CKD patients
and kidney transplant recipients, in-
dependent of current renal function.
Method: We prospectively in-
vestigated the relationship be-
tween uDKKS3 levels, histologi-

cal findings, and future progres-
sion of allograft function in 181
kidney transplant (KTx) recipi-

ents who underwent for cause al-
lograft biopsy. Additionally, we an-
alyzed a cohort of 82 living donors
for uDKK3 levels before unilateral
nephrectomy (Nx), 1-3 days and
one year post-surgery after “artifi-
cial” rapid loss of kidney function.
Results: In the donors, uDKK/crea
ratio increased significantly 1-3 days
after Nx from a baseline before

Nx of 280 pg/mg to 1,490 pg/mg,
which is a 5.3 fold increase. Over

the course of one year, it dropped
to a median level of 620 pg/mg, still
higher than the baseline (p<0.001),
despite the absence of underlying
primary kidney pathology. To note,
in these patients, kidney function,
as indicated by eGFR, decreased by
a mean of 29.3 % to about 66.5 ml/
min/1.73 m? after one year with-
out further deterioration within the
following years. uDKK3 levels in-
crease in parallel to eGFR loss after
Nx, followed by a decrease as eGFR
partially recovers within the follow-
ing year. Nevertheless, uDKK3 does
not correlate with eGFR in the liv-
ing donors at the single time points.
In KTx recipients, the uDKK3/

crea ratio was significantly ele-
vated with a median of 1,550 pg/
mg compared to healthy indi-
viduals (p<0.001) or donors af-

ter Nx (p<0.001). The mean

eGFR in the recipient group was
35.5ml/min/1.73 m? correspond-
ing to KDIGO stage CKD G3b. The
uDKK3/crea ratio was statistically
significantly associated with eGFR
at biopsy (p<0.001). However, re-
garding future renal function there
was no independent association be-
tween uDKK3/crea-ratio and eGFR
one year after biopsy (p=0.941)

or allograft loss (p=0.257).
Conclusion: In conclusion, uDKK3
is associated with recent and fu-
ture kidney function and kidney al-
lograft survival in the KTx cohort.
Nevertheless, our results indicate
that uDKK3/crea has no prognostic
influence on future renal outcome
in living donors and KTx recipients
beyond eGFR, regardless of the pres-
ence of acute renal graft pathology.
The stable kidney function of the
donors after Nx despite of elevated
uDKK3 levels contradicts an intrin-
sic pathogenic effect of uDKK3.
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Infection status of the DZIF-Renal-
Transplant Cohort and a cross-
national comparison to other
transplant cohort studies
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Objective: Infectious diseases are
amajor challenge in the posttrans-
plantsetting. Some infections may
constitute a general burden in renal
transplantrecipients, others might
be more influenced by local deter-
minants. Thus, we aimed to com-
pare the currentinfection status
ofacohortin Germany to 5 other
large renal transplant cohorts.
Method: In the multicenter pro-
spective transplant cohort study of
the German Center of Infectious
Diseases (DZIF), all infections oc-
curing within the firstyear after re-
nal transplantation were collected.
In presentanalysis, incidence-rates
and microbial aetiology were de-
scriptively compared to 5 foreign
renal transplant cohorts, includ-
ing Swiss (Swiss Transplant Co-
hort Study (STCS),n=1612), Ar-
gentina (n=375),Iran (n=193,
n=133)and Greece (n=142) - car-
ried out between 2002 and 2019.
Standard immunosuppression

in all cohortstudies consisted

of CNI, MPA and steroids. An-
ti-infective protocols included

prophylaxis for Pneumocystis ji-
rovecii and Cytomegalovirus (CMV).
Results: Incidence of infections

in the DZIF Transplant Cohort

was 54.6 %, and placed in the mid-
dle range compared to the other
cohortstudies (mean=353.7 %,

range =49.0 %-62.7 %). In all co-
horts mostinfections were caused
by bacteria, followed by viruses and
fungi (means: 60.5 %/24.9 %/4.8 %,
DZIF: 66.9 %/28.9 %/4.7 %). Blood
stream infections occurred in 1.1-
7.3 % (DZIF 3.7 %). Gramnegative
enterobacteria (mostly E.coli) were
the predominating urinary tract
pathogens. Whereasviral oppor-
tunists were the most common vi-
ruses (e. g. CMV), bacterial oppor-
tunists were reported rarely. BK vi-
remiaand nephropathy was only re-
ported in DZIF (11.4 %, 1.5 %) and
STCS (16.3 %, 5.9 %). Candida albi-
cans was the most the frequently iso-
lated fungus (DZIF: 40.8 %). Pneumo-
cystis jirovecii and Aspergillus fumi-
gatus were scare and mainly reported
in the STCS with percentages similar
to the DZIF cohort (14.4 % vs. 14.3 %
and 10.2 % vs. 8.7 %). Overall, micro-
bial aetiology in the DZIF cohortwas
mostinline with the datareported by
the STCS. Relevant numbers of para-
site infections were only observed in
distinctlatitudes (Argentina, Iran).
Conclusion: Irrespective of the geo-
graphicarea, one may state that the
majority of renal transplant recip-
ients suffer atleast oneinfection
during the firstyear after - mostly

of bacterial origin. E.coliisalead-
ingurinary tract pathogen, CMV
represents a major viral opportun-
istand Candida albicansis the pre-
dominating fungus. Theisola-

tion of other fungi and parasites
seems to depend more strongly on
the countries’ endemic profile.
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Impact of deceased-donor
characteristics: Outcomes of
donor kidney pairs accepted for
transplantation

C.F. Mabler; F. Friedl; C. Nuf$hag;

C. Speer; L. Benning; D. Goth;

M. Schaier; C. Sommerer; M. Mieth?;
A. Mebrabi'; M. Zeier; C. Morath;

F. Kdlble

Medizinische Klinik I, Sektion Nephro-
logie, Medizinische Fakultdt, Ruprecht-
Karls-Universitit Heidelberg, Heidelberg;
! Klinik fiir Allgemein-, Viszeral- und
Transplantationschirurgie, Medizinische
Fakultdt, Ruprecht-Karls-Universitdt
Heidelberg, Heidelberg

Objective: To support acceptance
decisions in kidney transplantation,
deceased-donor based scores are in-
creasingly used. Yet, the perfor-
mance of these algorithms remains
moderate and the impact of do-
nor characteristics is controversial.
Method: We analysed 52 kid-

ney donor pairs (104 grafts) trans-
planted in different individuals.
Recipients were followed for up

to 3 years. Poor function (three-
month estimated glomerular filtra-
tion rate (eGFR) <30 ml/min) and
early graft loss (EGF) were the pri-
mary discriminatory factor. We rea-
soned that a relevant impact of do-
nor variables would result in a high
concordance rate of graft failure.
Results: Graft loss was significantly
more frequent in recipients with re-
duced function or failure of the
partner graft (Log-rank: p=0.006,
Figure 1). This difference remained
significant when we adjusted for re-
cipient age, PRA and wait time (Cox
HR: 3,2; 95 % CI: 1.06-9.83, p=0.03).
Yet, there was no difference between
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Nephrologie, Universitdtsspital Ziirich,
Ziirich/CH; ! Institut fitr Klinische
Pathologie, UniversitdtsSpital Ziirich,
Universitdt Ziivich, Ziirich/CH

rates of death with functioning
graft (p=0.3). Relevant risk factors
were donor- and recipient age, do-
nor eGFR and HLA-mismatches.
Conclusion: Our results suggest
that in kidney transplantation do-
nor factors have a relevant im-
pact on early transplantation out-
comes. The use of donor-based
clinical scores could potentially
improve acceptance decisions

and post-transplant outcomes.

Objective: The Molecular Micro-
scope Diagnostic System (MMDx)
may resolve inconclusive histol-
ogy findings, as preserved bi-
opsy material can be examined af-
ter histology findings have been
obtained. The extent to which
this proposed approach can be
implemented in clinical prac-

tice remains an open question.
Method: We prospectively ana-
lyzed 102 consecutive indication
kidney allograft biopsies by his-
tology and MMDx at the Univer-
sity Hospital Zurich from April
to September 2022. Patholo-

gists and clinicians with experi-
ence in MMDx assessed the need
for MMDx by questionnaire when
the histology report was avail-
able. Clinicians then assessed
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Prospective assessment of the
need, discrepancies, and added
value of molecular diagnostics
of kidney allograft biopsies - An
evaluation in clinical practice

S. Pfister; R. Korach; S. von Moos;
A. Gaspert'; B. Helmchen'; L. Weid-
mann; K. Castrezana Lopez;

N. Bortel; D. Harmacek; E. Rho;

T. Schachtner
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the discrepancy rate and assumed
added value by questionnaire when
the MMDx report was available.
Results: The need for MMDx

was most frequently assessed for
suspected ABMR (12/20) and
mixed ABMR/TCMR (9/18),

but less frequently for proven
ABMR (1/11), TCMR /border-

line (1/6), DSA only (1/20), and

no ABMR/TCMR (3/28). Discrep-
ancies were observed most fre-
quently in cases with proven/sus-
pected rejection (36/55), but rarely
in the absence of histologic re-
jection (1/47). Clinicians consid-
ered an added value of molec-

ular diagnostics mostly in sus-
pected ABMR (3/20), mixed ABMR/
TCMR (7/18), and TCMR /border-
line (3/6). Classification into mo-
lecular ABMR occurred in 9 of 32
cases with suspected ABMR. How-
ever, classification into molecular
TCMR was not observed in any of
the 17 cases with suspected TCMR.
Conclusion: The need for MMDx
in clinical practice goes beyond

the recommendation for sus-
pected ABMR. While discrepan-
cies appear to be limited to cases
with histologic rejection, an added
value of MMDx is particularly sus-
pected along the ABMR contin-
uum. Because MMDx aims to over-
come the inter-observer variabil-
ity of histology, the potential added
value of MMDx must be deter-
mined for each center individually.
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The Molecular Microscope
Diagnostics System (MMDx) does
not identify early molecular ABMR
in the presence of DSA but absence
of histological antibody-mediated
changes

S. Pfister; R. Korach; D. Harmacek;

K. Castrezana Lopez; N. Schmid;

L. Weidmann; N. Bortel; B. Helmchen’;
A. Gaspert'; E. Rho

Nephrologie, Universitdtsspital Ziirich,
Ziirich/CH; ! Institut fitr Klinische
Pathologie, UniversitdtsSpital Ziirich,
Universitdt Ziivich, Ziirich/CH

Objective: The development of

de novo donor-specific antibod-

ies (DSA) or an increase in MFI val-
ues of preformed DSA are com-
mon indications for kidney al-
lograft biopsies. If changes in tran-
script patterns analyzed by the
Molecular Microscope Diagnos-

tic System (MMDx) may pre-

cede histological antibody-medi-
ated changes and identify early an-
tibody-mediated rejection (ABMR),
however, remains uncertain.
Method: In this single-center co-
hort of 326 indication kidney trans-
plant biopsies assessed by histol-
ogy and MMDx at the Univer-

sity Hospital Zurich from July
2021 to March 2023, we ana-

lyzed 138 cases with no glomeruli-
tis (g0) and no ABMR (not meeting
Banftf 2019 ABMR criteria 1 and 2)
concerning the presence (n=49)
and absence (n=89) of DSA.
Results: Kidney allograft biop-

sies in the presence of DSA were
performed later post-transplan-
tation (median 37 months (IQR
5-170) compared to biopsies in
the absence of DSA (median 13
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months (IQR 3-93; p=0.03). Mo-
lecular ABMR was observed in

0/49 cases (0 %) in the presence of
DSA and 2/89 cases (2 %) in the ab-
sence of DSA (2 cases of mixed mo-
lecular ABMR/TCMR with histo-
logical TCMR). 17/49 cases (35 %)
in the presence of DSA showed

an all ABMR rejection pheno-

type score (sum of R4, RS, and

R6) 20.20 compared to 22/89

cases (25 %) in the absence of

DSA (p=0.116). 13/49 cases (26 %)
with transplant glomerulopa-

thy (cg) showed an all ABMR rejec-
tion phenotype score >0.20 com-
pared to 26/89 cases (29 %) without
cg (p=0.1). Among cases with cg the
all ABMR rejection phenotype score
did not differ between cases with
DSA compared to cases without
DSA (p=0.294). 1/4 cases with iso-
lated C4d positivity 22 in the pres-
ence of DSA showed an all ABMR
rejection phenotype score 20.20.
Conclusion: MMDx does not differ-
entiate early molecular ABMR in the
presence of DSA and/or transplant
glomerulopathy but in the absence
of histological antibody-mediated
changes. If minor molecular changes
are meaningful at least in a sub-
group of cases, needs to be assessed
in the context of follow-up biopsies.
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Histological and molecular
comparison of hypertensive and
normotensive living donor kidneys
E. Vonbrunn; N. Wagner; F. Ferrazzi;
M. Angeloni; M. Biittner-Herold;

K. Amann; C. Daniel

Institut fitr Nephropathologie,
Universitdtsklinikum, Friedrich-
Alexander-Universitdt Erlangen-
Niirnberg, Erlangen

Objective: Formerly, hypertension
has been considered an exclusion
criterion for living kidney donation
due to increased risk of renal failure
in both donor and recipient. How-
ever, potential donors with well-con-
trolled hypertension are increasingly
accepted as the demand for donor
organs rises. Hypertension leads to
complement deposits and renal fi-
brosis in the kidney. Therefore, the
aim of this study was to investigate
whether complement deposits and
expression of fibrosis-associated
genes can be observed in time-zero
biopsies of hypertensive compared
to normotensive living donors.
Method: A total of 200 zero-time
biopsies, including 46 hyper-
tensives, was obtained from liv-

ing donors as well as 152 matched
1-year protocol biopsies. The sam-
ples were examined histologically
and stained immunohistochemi-
cally for complement C1q, C3c, and
MASP-2. Renal fibrosis was visu-
alized by Sirius Red staining and
scored semi-quantitatively. Com-
plement deposits and fibrosis were
classified and compared to 12 na-
tive kidneys with hypertensive ne-
phropathy as controls. Addition-
ally, expression of fibrosis-associ-
ated genes was analyzed in zero-time
biopsies from 6 hypertensive and 5
normotensive living donors using
multiplex mRNA analysis (NanoS-
tring nCounter Fibrosis Panel)

and was compared to zero-time bi-
opsies from 6 deceased donors.
Results: In all zero-time biopsies
from living donors, complement de-
posits were marginal for Clq, C3c,
and MASP-2, compared to con-
trols with hypertensive nephropa-
thy, regardless of whether the donor
was hypertensive or normotensive.
In the associated 1-year protocol
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biopsies, complement deposits did
not change, but renal fibrosis was
significantly increased in the hyper-
tensive living donors compared to
the normotensive ones. Expression
analysis of fibrosis-associated genes
showed that zero-time biopsies from
hypertensive and normotensive liv-
ing donors clustered together and
were instead clearly separated from
biopsies from deceased donors.
Conclusion: Transplantation of
kidneys from hypertensive living do-
nors, in accordance with current
transplantation guidelines, does

not appear to increase the risk of
renal failure, as it had little effect

on the development of fibrosis one
year after transplantation and no
effect on complement activation.
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Quantifizierung der Torque-
Teno-Viruslast bei Nieren-
transplantatempfingern mit
Indikationsbiopsie

M. Reineke; C. Speer’; C. Bund-
schub?; J. Klein?; M. Rudek’;

C. NufShag'; F. Kdlble'; M. Zeier’;

R. Bartenschlager?; P. Schnitzler?;

C. Morath'; L. Benning*
Nierenzentrum, Medizinische Fakultit,
Ruprecht-Karls-Universitit Heidelberg,
Heidelberg; ' Medizinische Klinik I,
Sektion Nephrologie, Medizinische
Fakultdt, Ruprecht-Karls-Universitdt
Heidelberg, Heidelberg; 2 Molekulare
Virologie, Zentrum fiir Infektologie,
Ruprecht-Karls-Universitit Heidelberyg,
Heidelberg

Hintergrund: Die Bestimmung

der Torque-Teno-Viruslast (TTVL)
wurde als Surrogatparameter vor-
geschlagen, um die Immunkompe-
tenz bei Nierentransplantierten friith

122

Poster

nach der Transplantation zu tiber-
wachen. Es bedarf jedoch weiterer
Untersuchungen, um seinen Ein-
satz bei der Uberwachung von Ver-
inderungen der Immunsuppres-
sion bei Nierentransplantierten mit
unterschiedlichen transplantatas-
soziierten Pathologien zu priifen.
Methode: In dieser post-hoc-Ana-
lyse haben wir die TTVL im Serum
von 108 Nierentransplantatemp-
fingern mit Indikationsbiopsie be-
stimmt. Die TTVL von 34 Patienten
mit durch Biopsie nachgewiesener
Abstoflungsreaktion und 74 Patien-
ten mit anderen Pathologien, ein-
schlieflich 15 Patienten mit BKV-as-
soziierter Nephropathie (BKVAN),
wurden am Tag der Biopsie sowie
7,30 und 90 Tage nach der Biop-
sie quantifiziert, um Verinderungen
der Virenlast als Antwort auf An-
passungen in der immunsuppres-
siven Therapie zu identifizieren.

Ergebnisse: Bei Nierentransplan-
tatempfingern ohne histopatho-
logische Zeichen einer Rejektion
und ohne BKVAN war die TTVL
mit einem Median (IQR) von 1.19~
108(1.07 “ 10°-6.19 * 108) bei Pa-
tienten am hochsten, die im ers-
ten Jahr nach der Transplanta-

tion eine Transplantatbiopsie er-
halten hatten. AnschlieRend kam
es mit einer allgemeinen Reduk-
tion der Immunsuppression zu
einem allmihlichen Riickgang der
TTVL bei den Patienten (Abbil-
dung 1A). Mit einem Median (IQR)
von 6.67 x 107 (8.20 x 10*-2.52 x 108)
haben Patienten mit einer BKVAN
signifikant hohere TTVL als Patien-
ten mit histopathologischen Zei-
chen einer Abstoflung oder einer
anderen Pathologie (P<0.001 fiir
beide; Abbildung 1B). Bei Patien-
ten mit BKVAN wurde nach der
Diagnosestellung eine Umstellung

Abbildung 1
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von Mycophenolsiure (MPA) auf
mTOR-Inhibitor durchgefiihrt, was
zu einer signifikanten Abnahme der
TTVL fithrte (P<0.01 fiir beide; Ab-
bildung 1C). Bei Nierentransplan-
tierten mit durch Biopsie nachge-
wiesener Abstoffungsreaktion, die
einen hochdosierten Cortisonstof
erhielten, wurde zwischen Biop-

sie und 30d bzw. 90d nach der
Biopsie eine signifikante Zunahme
der TTVL festgestellt (P<0.05

und P<0.01; Abbildung 1D).
Zusammenfassung: Die TTV spie-
gelt Verinderungen in der immun-
suppressiven Therapie wider. Indi-
viduelle Verinderungen der TTVL
scheinen von groflerer Bedeutung zu
sein als universell definierte Grenz-
werte, da die TTVL je nach Zeit
nach der Transplantation variiert.
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Monozentrische retrospektive
Analyse der Tumorinzidenz

in Abhdngigkeit der immun-
suppressiven Therapie nach
Nierentransplantation

A. C. Hess; M. Schlosser; S. Goetze;
G. B. Wolf; M. Busch

Abteilung fiir Nephrologie, Klinik fiir
Innere Medizin 111, Friedrich-Schiller-
Universitdt Jena, Jena; ! Universitits-
klinikum Jena, Klinik fiir Hautkrank-
heiten, Friedrich-Schiller-Universitdit
Jena, Jena

Hintergrund: Die Tumorinzi-
denz nach Nierentransplanta-
tion ist aufgrund der immunsup-
pressiven Therapie erhoht, wes-
halb eine risikoadaptierte Dauer-
immunsuppression sinnvoll er-
scheint. Der Einfluss verschiede-
ner Strategien der Immunsuppres-
sion soll daher untersucht werden.

Methode: Es wurden 934 Empfin-
ger von Leichennieren, die zwischen
1999 und 2016 transplantiert wur-
den, retrospektiv auf die Inzidenz
von benignen und malignen Tu-
moren nach Nierentransplantation
untersucht. Es wurden 3 immun-
suppressive Therapieregime (IR) ver-
glichen: High Risk (HR): HLA-Mis-
match (HLA-B+-DR>2 oder DR=2)
oder PRA>5 % sowie Retransplan-
tationen: Antithymozytenglobu-

lin, Tacrolimus, MMF und Ste-
roide (n=280; 30 %, Alter 47,9+ 12,1,
38,0 % w.), Low-Risk (LR): Ciclo-
sporin, MMF und Steroide (n=395;
42,3 %, Alter 48+ 12,5, 36,0% w.),
ET-Seniorprogramm (SP): wie Low-
Risk, plus Basiliximab (n=259;

27,7 %, Alter 68,0 +3,2, 28,6 % w.).
Ergebnisse: In einer medianen Be-
obachtungszeit von 10 (2-23) Jahren
wiesen im Median nach 5 (2-21) Jah-
ren n=234 (25 %) Patienten 392 Tu-
moren auf, davon n=275 (70,2 %)
maligne, n=89 (22,7 %) beni-

gne (davon 63 Tumore der Haut,
70,8 %) und n=28 (7,2 %) Car-
cinomata in situ der Haut.

Die meisten malignen Tumoren fan-
den sich in der SP-Gruppe (n=110,
28,0 %), gefolgt von LR (n=98,
25,0%) und HR (n=67, 17,1%).

Die Rejektionsraten dieser Patien-
ten betrugen 32,6 % in SP, 50 % in
LR und 17,4% in HR. 19,7 % (n=46)
der Patienten mit Tumoren ver-
starben (SP: n=15, 32,6 %; LR:
n=23,50,0%; HR: n=8, 17,4%).

Bei den malignen Tumoren stellten
neben den Hauttumoren (n=169;
61,5 %) die Nierenzellkarzinome

die hidufigste Entitit dar (n=21;

7,6 %), gefolgt von Tumoren des
Gastrointestinaltrakts (n = 20;

7,2 %) und Prostatakarzino-

men (n=19; 6,9 %). Darauf fol-

gen Tumore der Atemwege (n=13;

4,7 %), der weiblichen Geschlechts-
organe (n=10; 3,6 %), Posttrans-
plantationslymphome (n=9;

3,3%), Tumore des Urogenitaltrak-
tes (n=7; 2,5 %), Sarkome (n=3;

1,1 %), enorale Tumore (n=2;

0,73 %) und Tumore des Zentra-

len Nervensystems (n=2; 0,73 %).
Zusammenfassung: Bereits 5 Jahre
nach Nierentransplantation sind
bis zu einem Viertel der Patienten
von insbesondere Hauttumoren be-
troffen. Eine potentere immunsup-
pressive Therapie hatte offenbar kei-
nen negativen Einfluss auf die Tu-
morinzidenz, jedoch scheinen ho-
here Rejektionsraten mit einer er-
hohten Tumorinzidenz assozi-

iert zu sein, ebenso hoheres Alter.
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Social Characteristics and Early
Experiences of Living Kidney
Donors in the German Living
Donation Register SOLKID-

GNR (Safety of the Living Kidney
Donor-German National Register)
C. Sommerer; J. Wegner'; E. Bormann?;
S. Riepenhausen’; P. Neubaus?; J. Gerf§%;
M. Dugas*; M. Koch?; B. Suwelack’; on
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Medizinische Klinik I, Sektion Nephro-
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Universitdtsklinikum Heidelberg,
Heidelberg; ° Klinik fiir Allgemein-,
Viszeral- und Transplantationschirurgie,
Universititsmedizin, Jobannes-Guten-
berg-Universitdt, Mainz

Objective: The prospective Reg-
ister SOLKID-GNR was estab-
lished to provide clinical and psy-
chosocial outcome data on liv-

ing kidney donors (LKD) in Ger-
many. We investigated social pa-
rameters as well as early experi-
ences in the evaluation process of
becoming a living kidney donor.
Method: Social baseline data

were collected prior and out-

come data 12 months after LKD.
Results: Most of the LKD were fe-
male (63 %; female 54.5+9.9 years;
male 53.7+10.5 years). 97.2 % of
the enrolled LKD were cauca-

sian (7 asian, 2 african, 1 hispanic),
89.5 % were born in Germany, oth-
ers lived for a mean time of 27+ 15
years in Germany. 11 % of donors
were excluded due to insufficient
German language knowledge.
Recipients were in 44.8 % spouses,
34 % children, 13.7 % siblings,

1 mother and 7.5 % others.
Concerning education, LKDs " high-
est school-leaving qualification was
33.8 % senior high school gradua-
tion (Hochschulreife), 40.31 % high
school (Realschule), 22.5 % high
school (Hauptschule), and 1% no fi-
nal school exam. Highest vocational
qualification was 23.3 % university
degree, 9.2 % technicians” degree,
60.4 % vocational qualification, and
7.2 % no qualification. 53.1 % LKDs
reported to be full-time employed,
20.7 % regular part-time with at least
15 hrs/w, 4.93 % irregular part time
with lower than 15 hrs/w, and 21.3 %
not being employed (including 94
pensioners and 13 unemployed/
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seeking work). Mean time of LKD
sick leave was 6.9 +3.8 weeks.

86.8 % needed less then 3months,
6.7 % needed 3-6 months, 3.0 %
needed 6-12 months, and 3.5%
more then 12 months to de-

cide to donate. Duration of com-
plete pre-donation medical diag-
nostics was > 12 months 31.5 %,
6-12 months 39.1 %, 3-6 months
21.5%, and <3 months in 8 % of
LKDs. 45.5 % complaint about too
long, 0.32 % about too short prepa-
ration time, and 54.2 % were satis-
fied with the length of preparation.
Pre-donation, 96.8 % LKD re-
ported to be very good or good in-
formed, whereas 0.95 % reported to
be bad or very bad informed. One
year after donation 93.7 % LKDs re-
ported about very good or good
information and 3.34 % about

bad or very bad information.

One year post donation 86.9 %
LKDs would definitely donate
again, 8.21 % were rather willing,
2.6 % were undecided and 2.2 % were
rather not willing to donate again.
Conclusion: Nearly two-third of
the LKDs were female and more
than 90 % donated to a near fam-
ily member. More than half of the
donors were full-time employed at
the time of donation and needed

a mean sick leave of 7 weeks.

Most of the living kidney donors
were satisfied about the informa-
tion process pre-donation, and
would be willing to donate again.
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Fungal infections in the Transplant
Cohort of the German Center of
Infectious Diseases (DZIF)
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Medizinische Klinik I, Sektion Nephro-
logie, Medizinische Fakultdt, Ruprecht-
Karls-Universitit Heidelberg, Heidel-
berg; ' II. Medizinische Klinik, Nephro-
logie, Klinikum rechts der Isar,
Technische Universitit Miinchen,
Miinchen; ? Institut fiir Immunologie,
Medizinische Fakultit, Ruprecht-Karls-
Universitdt Heidelberg, Heidelberg

Objective: Fungal infections are
a serious burden in the posttrans-
plant setting. Hence, we aimed

to provide current insights in

the epidemiology, characteris-
tics and clinical courses of fun-
gal infections observed in a rep-
resentative cohort of Cauca-

sian renal transplant recipients.
Method: This is a prospective
multicenter study based on the
transplant cohort of the Ger-
man Center for Infectious Dis-
eases (DZIF), involving five of the
largest German university trans-
plant centers. The present analy-
sis evaluates all probable/proven
fungal infections occurring in the
sub-cohort of adult participants
who underwent kidney or pan-
creas-kidney transplantation be-
tween 04/2014 and 09/2022.
Results: In 1258 renal allograft
recipients (64.4 % male, mean
age: 51+ 14y) 96 fungal infec-
tions were detected. Candida al-
bicans (40.6 %), Candida non-al-
bicans spp. (26.0 %), Aspergillus
fumigatus and Pneumocystis ji-
rovecii (PjP, 13.5 %) were the lead-
ing agents. Other fungi (Crypto-
coccus neoformans, Lichtheimia
spp.) were rare. Overall-cumulative
incidence rate was 6.7 % [5.3;8.5],
reaching 10.3 % [5.1;20.9] in kid-
ney-pancreas recipients and
14.5% [9.5;22.1] in senior pa-
tients. Among those, Aspergillus
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fumigatus was predominating
and earlier isolated after trans-
plantation compared to non-se-
nior-patients (Md =45 IQR=29-81
vs. Md =112 IQR=56-194 days).
On the contrary, PjP occurred
later in senior patients (Md =493
IQR=329-707 vs. 306 days
IQR=173-422). Other risk factors
for fungal infections were post-
mortal donation, donor age, de-
layed graft function, hospitaliza-
tion-time and low renal function.
In the total cohort, PjP was only
observed between October and
April, whereas pulmonary inva-
sive Aspergillosis occurred all-sea-
sonly with a peak in July. The re-
spiratory tract was the primary
clinical site of infections followed
by mucocutaneous and abdom-
inal signs, fungemia occurred in
15.6 %. Fever (>38.5°C) was ab-
sent in 79.2 % of episodes, espe-
cially in Pjp-patients (84.6 %). Mor-
tality due to fungal infection was
16.6 %. Invasive Aspergillosis re-
quired the highest number of an-
tifungals (mean: 2.3/patient),

was most commonly accompa-
nied by symptoms of severe sep-
sis (53.8 %) and accounted for the
highest mortality rate (57.2 %).
Conclusion: Fungal infections
are likely to become increasingly
prevalent, escpecially in the grow-
ing cohort of senior transplant
recipients. Identified risk fac-

tors were recipient age, postmor-
tal donation, delayed graft func-
tion and poor renal function. Spe-
cial attention should be paid to
Aspergillus fumigatus, concern-
ing its unfavorable outcome es-
pecially in senior patients.
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Cytomegalovirus infections in

the Transplant Cohort of the
German Center of Infectious
Diseases (DZIF)

C. Sommerer; I. Schriter; D. Schindler’;
C. Morath; M. Zeier; T. Giese?
Medizinische Klinik I, Sektion Nephro-
logie, Medizinische Fakultdt, Ruprecht-
Karls-Universitit Heidelberg, Heidelberg;
I Medizinische Klinik, Nephrologie,
Klinikum rechts der Isar, Technische
Universitit Miinchen, Miinchen;

2 Institut fitr Immunologie, Medizinische
Fakultdt, Ruprecht-Karls-Universitdt
Heidelberg, Heidelberg

Objective: Cytomegalovirus (CMV)
infections are the most com-

mon infections after renal trans-
plantation. Prophylaxis strate-

gies are recommended but ac-
companied by relevant site ef-

fects. CMV incidence-rates as well
as prophylaxis strategies have not
been comprehensively studied in

a German transplant cohort.
Method: In this prospective mul-
ticenter study of the German Cen-
ter of Infectious Diseases (DZIF),
CMV infectious events observed
during first year after renal trans-
plantation as well as adherence to
KDIGO prophylaxis recommen-
dation were evaluated. Our cohort
comprised all adult renal transplant
recipients included in DZIF co-
hort of 5 large German transplant
centers from 4/2014 to 2/2022.
Results: 1035 renal transplant re-
cipients (64.6 % male, age 51+ 14y)
were enrolled. Nearly all (99.7 %) re-
ceived the present standard im-
munosuppression consisting of
CNI, MPA and steroids. Cumu-
lative CMV-incidence rate was

14.3 [12.3;16.5], 74.5 % occurring
within and 25.5 % after the pro-
phylaxis time. Multivariate anal-
ysis revealed as risk factors: de-
ceased donation, D+/R-, T-cell-me-
diated rejection. At baseline, CMV
prophylaxis was prescribed to

76.3 % of recipients for at least 3
months. CMV-prophylaxis proto-
cols of 4 centers were similar to
KDIGO-guidelines (617 (59.6 %)
patients). One center was recom-
mending a 3-month prophylaxis
for D+/R- group and no prophy-
laxis for D-/R+ group. Cumula-
tive CMV-incidence of this cen-
ter was higher compared to the
other centers (18.3 % [14.9;22.5]
vs. 11.6% [9.3;14.4], p=0.003).
Overall clinical practice discrep-
ancy was observed in at least

26.3 % of patients, primarily in D-/
R- (34.6 % with prophylaxis) and
D-/R+ group (37.3 % without pro-
phylaxis). Of note, leucopenia

was observed in 15.6 % in patients
with prophylaxis and in 5.4 %
without prophylaxis (p=0.003).
34.0% [24.7;46.7] of D+/R- re-
cipients with a 3-month pro-
phylaxis and 7.3 % [3.4;15.8]

with a 6-month-prophylaxis
suffered post prophylaxis vi-

remia (p<0.001). Post-pro-
phylaxis-viremia occurred in

8.4% [6.8;10.3] of the total cohort.
Conclusion: Renal allograft re-
cipients in Germany experience a
high burden of CMV infections de-
spite of existing prophylaxis rec-
ommendations. Non-adherence
seems to be a strong determi-

nate of CMV replication, but pro-
phylaxis also bears a risk for sig-
nificant leukopenia. Prolonged
CMV prophylaxis reduces inci-
dence of CMV also in the post-pro-
phylaxis time especially in the
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D+/R- group. Accordingly, fu-
ture studies should place a stron-
ger focus on CMV prophylaxis
strategies and its consequences.
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Physical and mental health of
living kidney donors - results of
the Heidelberg Kidney Donor
study (HeiKiDS)

C. Sommerer; Z. Bougionkou;

C. Morath; M. Zeier; B. Ditzen'
Medizinische Klinik I, Sektion Nephro-
logie, Medizinische Fakultdt, Ruprecht-
Karls-Universitit Heidelberg, Heidel-
berg; ! Institut fiir Medizinische Psycho-
logie, Zentrum fiir Psychosoziale
Medizin, Universitdtsklinikum Heidel-
berg, Heidelberg

Objective: The aim of the pres-
ent analysis was to provide de-
tailed information concerning
the clinical course as well as the
physical and mental health of liv-
ing kidney donors (LD) in the
short- and long-term follow-up.
Method: HeiKiDS (Heidelberg
Kidney Donor Study) is a cohort
study prospectively evaluating the
demographic, medical and psycho-
social situation of living kidney do-
nors (LKD) at the transplant cen-
ter Heidelberg since 2012. Here,
we report on the results of the
self-assessment questionnaires for
health-related quality of life (SF-
36) and fatigue (MFI-20) collected
prior and in regular intervals after
living donation (LD). In the pres-
ent analysis LKDs with an at least
3-year follow-up were included.
Results: Altogether, 169 LKD
were evaluated (59.2 male, age
53.3+18.5 years). 38.5 % donated
to their partner, 34.9 % to their
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child. SF-36 and MFI-20 scores
were in a favorable range com-
pared to German general cohort re-
sults prior to donation. Kidney
function decreased significantly
with a 32 % loss of glomerular fil-
tration rate, but kidney function
was stable in the long-term inter-
val. Fatigue scores (especially “gen-
eral fatigue” and “reduced motiva-
tion”) showed an increase, whereas
physical and mental health scores
slightly decreased over time, but
remained in a good level com-
pared to German general popula-
tion. The main risk factors were
pre-donation levels and donor age.
Conclusion: LKD showed a good
mental health prior to dona-

tion. About 30 % decrease in kid-
ney function was confimed. Over
time, fatigue scores and health-re-
lated quality of life scores wors-
ened, mostly depending on age, but
remained in a comparable level to
the German general population.
Acknowledgement: We thank

all participating kidney do-

nors and the staff of HeiKiDS.
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Der RejectClass-Algorithmus
identifiziert vulnerable Phino-
typen der Nierentransplantat-
rejektion in einer unabhéngigen
Validierungsstudie

F. von Samson-Himmelstjerna;

N. Kakavand’; C. Gleske? F. Schraml?;
A. A. Basta®; M. C. Braunisch?;

H.U. Zacharias’; ]. H. Brisen

J. Schmitz* D. Kraus®; J. Weinmann-
Menke’; M. KrautterS; V. Schwenger’;
G. Esser; B. Kolbrink; K. Amann®;

C. Holzmann-Littig; F. Echterdiek?;

U. Kunzendorf; L. Renders?; K. Schulte;
U. Heemann?

Klinik fiir Nieren- und Hochdruck-
krankhbeiten, Campus Kiel, Universitdits-
klinikum Schleswig-Holstein, Kiel;

! Klinik fiir Innere Medizin IV (Nieren-
und Hochdruckkrankbeiten),
Universitdtsklinikum Schleswig-
Holstein, Christian-Albrechts-Universitit
zu Kiel, Kiel; >II. Medizinische Klinik,
Nephrologie, Klinikum rechts der

Isar, Technische Universitit Miinchen,
Miinchen; 3 Peter L. Reichertz Institut
fitr Medizinische Informatik der TU
Braunschweig und der Medizinischen
Hochschule Hannover, Medizinische
Hochschule Hannover, Hannover;

* Nephropathologie, Institut fiir Patho-
logie, Medizinische Hochschule
Hannover, Hannover; > Medizinische
Klinik und Poliklinik 1, Universitdts-
klinikum, Jobannes-Gutenberg-
Universitit Mainz, Mainz; ° Klinik
fitr Nieren-, Hochdruck- und Auto-
immunerkrankungen, Katharinen-
hospital, Klinikum Stuttgart, Stuttgart;
7 Transplantationszentrum, Klinik

fitr Nieren-, Hochdruck- und Auto-
immunerkrankungen, Klinikum
Stuttgart — Katharinenhospital,
Stuttgart; & Institut fiir Nephropatho-
logie, Universitdtsklinikum, Fried-
rich-Alexander-Universitit Erlangen-
Niirnberg, Erlangen; ° Nephrologie —
Nierenbeilkunde, Klinikum rechts der
Isar, Technischen Universitit Miinchen,
Miinchen

Hintergrund: Die Banff-Klassifi-
kation stellt den Goldstandard fiir
die Beurteilung von Nierentrans-
plantatbiopsien dar, beinhaltet je-
doch stellenweise Ungenauigkei-
ten. Der datengetriebene Reject-
Class-Algorithmus wurde kiirz-
lich in einer belgischen Kohorte
aus Protokoll- und Indikations-
biopsien entwickelt, um die diag-
nostische Prizision von Transplan-
tatbiopsien durch Neugewichtung
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von akuten und chronischen Banff-
Lisionen weiter zu verbessern.

Das Ziel dieser Studie war es, Re-
jectClass als diagnostisches Werk-
zeug bei akuter Transplantatdys-
funktion unabhingig zu bewerten.
Methode: Wir wandten Reject-
Class retrospektiv bei Patienten aus
der multizentrischen deutschen
TRABIO-Kohorte an, die aufgrund
von einer Nierentransplantatdys-
funktion Indikations-biopsiert wor-
den waren. Der primire Endpunkt
war ein kombinierter Endpunkt
aus Transplantatversagen oder Tod
wihrend einer zweijihrigen Beob-
achtungsphase nach der Biopsie.
Die sechs akuten RejectClass-Clus-
ter und die vier chronischen Reject-
Class Cluster wurden hinsichtlich
ihrer Prognose mittels multivariat
adjustierter Cox-Analyse verglichen.
Ergebnisse: Es wurden 408 Patien-
ten mit 519 Biopsien eingeschlos-
sen. Die mediane Verlaufsbeobach-
tungszeit betrug 20 Monate. Nur
19.2% (14/73) der Biopsien mit
Banff-Borderline-Entziindung wur-
den einem RejectClass-Phinotyp
mit beeintrichtigter Prognose zu-
gewiesen. Das RejectClass-Cluster
fiir gemischte akute Rejektionen,
welches kein Korrelat in Banff hat,
stellte die Entitit mit dem hochs-
ten Risiko dar (Hazard Ratio [HR]
6.2 [95 % Confidenzintervall (CI)
2.7-14.3], p<0.001). Alle Reject-
Class-Phinotypen der chronischen
Rejektion hatten eine verschlech-
terte Prognose (HR 3.5-5.1 [95 %
CI 1.7-8.5], p<0.001). RejectClass-
Scores fiir Entziindungsintensi-

tit und Chronizitit waren eng mit
dem primiren Endpunkt verbun-
den (,,sehr schwere Entziindung*:
HR 9.9 [95% CI 3.0-50.9], p<0.001;
,sehr schwere Chronizitit“: HR
8.1[95% CI 4.5-14.7], p<0.001).

Zusammenfassung: RejectClass
hat einen Nutzen in der dtiologi-
schen Zuordnung von Biopsien
mit Borderline-Entziindung und
in der Diagnostik von gemisch-
ten Rejektionen. Der Algorith-
mus identifiziert zudem Phino-
typen von Nierentransplantatab-
stoffungen mit hohem Risiko fiir
Tod oder Transplantatverlust.
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Erste Ergebnisse aus der Protect
RENvarsus study (Protection of
Renal Function after Conversion
of fast IR-Tac Metabolizers to
Envarsus’)

G. Tholking; U. Jebn'; H. Pavenstddt?;
C. Sommerer?; R. Koch?; S. Reuter!
Innere Medizin und Nephro-

logie, Herz-Jesu-Krankenhaus
Miinster-Hiltrup, Miinster-Hiltrup;

L Allg. Innere Medizin und Notauf-
nabme sowie Nieren- und Hoch-
druckkrankbeiten und Rheumato-
logie, Medizinische Klinik D, West-
falische Wilbelms-Universitit Miinster,
Miinster; > Medizinische Klinik I,
Sektion Nephrologie, Medizinische
Fakultdt, Ruprecht-Karls-Universitdt
Heidelberg, Heidelberg; * Institut fiir
Biometrie und Klinische Forschung,
Westfilische Wilbelms-Universitit
Miinster, Miinster

Hintergrund: In einer Proof-
of-Concept-Studie an Nieren-
transplantierten konnten wir zei-
gen, dass schnelle immediate-re-
lease Tac (IR-Tac, Prograf®) Me-
tabolisierer mit einer concentra-
tion-to-dose (C/D ratio) <1 ng/
ml*1/mg im Gegensatz zu Patien-
ten mit langsamer Tac Metabolisie-
rung (C/D ratio > 1) von einer Um-
stellung auf LCP-Tac (Envarsus®)

hinsichtlich der Nierenfunktion
profitieren kénnen'. Dieses Ergeb-
nis soll nun in einer gréf3eren Mul-
ticenterstudie gepriift werden.
Methode: Ziel dieser retrospektiven
Multicenterstudie ist es, 300 Patien-
ten, die in verschiedenen europii-
schen Nierentransplantationszen-
tren von IR-Tac auf LCP-Tac um-
gestellt wurden, im S Jahresverlauf
in Bezug auf die Nierenfunktion,
akute Rejektionen, Entwicklung
von Diabetes mellitus und Infektio-
nen zu untersuchen. Anhand der
C/D Ratio einen Monat nach NTx
erfolgt die Einteilung der Patien-
ten in schnelle und langsame Meta-
bolisierer. Die Umstellung auf LCP-
Tac kann nach einem Monat oder
zu einem spiteren Zeitpunkt nach
Nierentransplantation erfolgen.
Ergebnisse: Bisher wurden 99 Pa-
tienten in die Studie eingeschlos-
sen. Es zeichnet sich derzeit ab,
dass nur schnelle Tac-Metaboli-
sierer, die frith nach NTx (durch-
schnittlich 2,1 Monate) umge-
stellt wurden, bzgl. der Nieren-
funktion von der Umstellung pro-
fitieren. Im Gegensatz zeigen dazu
langsame Metabolisierer, die spi-
ter (13,2 Monate nach NTx) auf
LCP-Tac umgestellt wurden, keine
Verbesserung der Nierenfunktion
auf. Die Komplikationsraten nach
Umstellung waren bislang in bei-
den Gruppen vergleichbar gering.
Zusammenfassung: Es fol-

gen weitere Daten aus mehre-

ren europdischen Transplanta-
tionszentren, die weitere Ergeb-
nisse beztiglich der Umstellung
von IR-Tac auf LCP-Tac liefern.

1. Tholking G, Tosun-Koc F, Jehn
U, et al. Improved Kidney All-
ograft Function after Early Conver-
sion of Fast IR-Tac Metabolizers to
LCP-Tac. J Clin Med. 2022;11(5).
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Optimierung der Tacrolimus

C/D Ratio zur Vorhersage der
Nierentransplantationsfunktion

G. Tholking; S. Hiils'; K. Schiitte-
Niitgen?; U. Jebn?; H. Pavenstidt?;

R. Koch?; S. Reuter?

Innere Medizin und Nephrologie, Herz-
Jesu-Krankenhaus Miinster-Hiltrup,
Miinster-Hiltrup; * Innere Medizin,
UKM Marienhospital Steinfurt, Stein-
furt; 2 Allg. Innere Medizin und Notauf-
nabme sowie Nieren- und Hochdruck-
krankbeiten und Rheumatologie,
Medizinische Klinik D, Westfilische
Wilbelms-Universitit Miinster, Miinster;
3 Institut fiir Biometrie und Klinische
Forschung, Westfilische Wilhelms-
Universitdt Miinster, Miinster

Hintergrund: Die Tacrolimus (Tac)
concentration/dose Ratio (C/D
Ratio) hat in zahlreichen Stu-

dien eine Assoziation mit der Ent-
wicklung der Nierentransplantat-
funktion gezeigt. Leider wurden

in vielen Studien unterschiedliche
C/D Ratio Cut-oft-Werte verwen-
det, um schnelle (niedrige C/D Ra-
tio) von langsamen Tac Metaboli-
sierern (hohe C/D Ratio) zu unter-
scheiden. In dieser Studie soll ge-
zeigt werden, dass mittels einer Sta-
tistiksoftware eine C/D Ratio mit
einer hohen Vorhersagekraft fiir die
Entwicklung der Nierentransplan-
tatfunktion ermittelt werden kann.
Methode: In die Studie wurden
389 nierentransplantierte Patien-
ten eingeschlossen, die eine ini-
tiale Immunsuppression mit im-
mediate-release Tac (IR-Tac), Myco-
phenolat, Prednisolon und eine In-
duktion mit Basiliximab erhielten.
Die Tac C/D Ratio (ng/ml*1/mg)
wurde fiir alle Patienten 3 Monate
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nach Nierentransplantation (NTx)
berechnet. Mittels ,maximally se-
lected Wilcoxon statistic“ in ,R Pa-
ckages“ wurde der Cut-oft-Wert der
C/D Ratio bestimmt, der schnelle
von langsamen Tac Metabolisieren
trennt, sodass sich die Nierenfunk-
tion der beiden Gruppen S Jahre
nach NTx maximal unterscheidet.
Ergebnisse: Es konnte bestitigt
werden, dass sich schnelle Tac Me-
tabolisierer im Vergleich zu Patien-
ten mit langsamer Metabolisierung
5 Jahre nach NTx eine geringere Nie-
renfunktion entwickeln (47,1 +20,0
vs. 54,7 +24.3 ml/min/1,73 m?;
P=0,008). Der optimale C/D ra-

tio Cut-off lag bei 0,94 fiir die Zeit-
punkte 1, 2, 3 und 4 Jahre nach
NTx und bei 0,95 nach 5 Jahren.
Zusammenfassung: Da der
schnelle Tac-Metabolisierer-Sta-
tus mit der Entwicklung einer ver-
ringerten Nierenfunktion assozi-
iert ist, erscheint es sinnvoll, diese
Risikopatienten bereits 3 Monate
nach NTx zu identifizieren. Fiir
eine einfache Umsetzung im klini-
schen Alltag, empfehlen wir dazu
einen C/D Ratio Cut-oft-Wert von 1.
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Neue Wege der TX Diagnostik:
Proteomik und Transkriptomik
systemisch gedacht

K. Buscher; P. Schiitz; R. Rixen;

B. Hiichtmann; B. Heitplatz®; V. van
Marck’; C. Walter; H. Pavenstddt;

S. Reuter

Allg. Innere Medizin und Notaufnabme
sowie Nieren- und Hochdruckkrank-
heiten und Rbheumatologie, Medizinische
Klinik D, Westfzlische Wilbelms-
Universitit Miinster, Miinster; ! Institut
fitr Pathologie, Westfzlische Wilbelms-
Universitdat Miinster, Miinster

Hintergrund: Die Diagnostik bei
Nierentransplantation stiitzt sich
wesentlich auf die histopathologi-
sche Untersuchung einer Gewebe-
probe, wihrend lokale Immunsi-
gnaturen und systemische Effekte
eine untergeordnete Rolle spie-

len. Wir postulieren, dass nicht-
supervidierte, histologie-unab-
hingige und systemische Analy-
sen von multi-omic Daten in trans-
plantierten Patienten das kli-
nische Verstindnis verbessern,
Hochrisikopatienten identifizie-
ren und die Entwicklung von Bio-
markern unterstiitzen konnen.
Methode: Wir etablierten meh-
rere Kohorten von nierentransplan-
tierten Patienten mit Graft-Biop-
sie und zeitgleicher Erhebung von
multi-omic Daten wie RNA Sequen-
zierung der Biopsie, Serum Pro-
teomik, Laborwerten, Zytomet-

rie und klinischen Parametern.
Ergebnisse: Dekonvolution von
Leukozyten und Genetzwerkanaly-
sen aus Biopsie RNA erméglichen
eine histologie-unabhingige Re-
konstruktion von Immunphinoty-
pen des Allografts mit klinischer Re-
levanz. Hieraus konnten LOXL2+
peritubulire Zellen als potentielle
Biomarker fiir eine frithe Fibroge-
nese identifiziert und per Einzel-
zellsequenzierung genauer charak-
terisiert werden. Das Serumpro-
teom dieser Patienten ist in spezi-
fische, reproduzierbare Signaturen
von koregulierten Proteinen struk-
turiert. Einige Signaturen korre-
lieren mit Leukozytenpopulatio-
nen im Blut und der Allograftfunk-
tion. Eine kombinierte, multi-mo-
dale Analyse der Proteomdaten

mit den Gennetzwerken der Biop-
sie deutet auf einen systemischen
Zusammenhang der intra- und ex-
trarenalen Immunantwort hin.
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Zusammenfassung: Unsere Daten
beschreiben systemische Immun-
effekte bei Nierentransplanta-

tion, die in Zukunft eine neue
Grundlage fiir die Transplant-
diagnostik darstellen kénnten.
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Effect of urinary tract infections
and ureter stenosis on renal
transplant outcome

A.K. Blattmann; S. Thiele;

S. Kamalanabhaiah; B. Kortus-Gotze;
C.S. Haas

Klinik fiir Innere Medizin, Nephro-
logie und Internistische Intensivmedizin,
Standort Marburg, Universititsklinikum
GiefSen und Marburg GmbH, Marburg

Objective: Urinary tract infec-
tions (UTIs) pose a relevant prob-
lem in patients after kidney trans-
plantation and have a possible im-
pact on graft function and graft
survival. While UTIs may trig-

ger a graft rejection, renal obstruc-
tions, can play a role in foster-

ing UTIs in this cohort. The objec-
tive of this study was to assess in-
cidence of UTIs and the effect of
the infection and ureter stenosis
on kidney transplant outcome at
the Marburg Transplant Center.
Method: We retrospectively evalu-
ated data from adult patients who
had received a kidney or combined
kidney-pancreas transplant from
01/12-07/20 and where a follow-up
of at least 3 months was available.
Epidemiologic data, cold and warm
ischemia time, immunological pa-
rameters and comorbidities were ex-
tracted from patient charts and the
electronic data system. Incidence
of UTIs and pathogens as well as
prevalence of ureter stenosis were

noted. Data was analyzed using chi-
square test, or exact Fisher’s test or
the Bonferroni method; a p-value
<.05S was considered significant.
Results: A total of 152 transplant
recipients (average age 51.8 years,
range 19-75; male 59.2%, 132 NTx,
20 NPTx) were included. UTIs

were most common within the

first 3 months after transplanta-
tion (4.1+2.3 times; range 0-10). Al-
most 50 % of patients had >10UTIs
within 24 months after NTx or
NPTx, often with multiple patho-
gens. Most common bacteria were
enterococcus or stapyhlococcus spe-
cies (74.3 %), followed by undiffer-
entiated gram-negative rods (63.2 %)
and E. coli (69.1 %). In almost half
of the patients (48.7 %) enterococ-
cus faecium was shown to be pres-
ent. Graft loss was observed in

15 patients (9.9 %), while 129 in-
dividuals still had a functioning
transplant kidney at a follow-up

of up to 8 years; no data was avail-
able in the remaining 8 patients. Of
note, patients with graft loss had
significant more UTIs within the
first 24 months compared to the co-
hort without graft loss (p=.009).
Although the incidence of UTIs
was comparable in both groups

in the beginning, this number de-
clined over time in patients without
graft loss, whereas it remained high
in those with deteriorating renal
function. A ureter stenosis devel-
oped in 27 patients (18 %), mostly
in men (74.1 %), associated with an
increasing number of UTIs (p<.05)
and a trend to graft loss.
Conclusion: We showed that: (1)
UTIs are common in the first

3 months after kidney transplan-
tation; (2) the number of UTIs is
associated with an increased risk
for renal graft loss; and (3) the

development of a ureter steno-
sis may be related to prior UTIs.
Targeted antibiotic therapy is
necessary to affect outcome.
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A high-throughput drug discovery
pipeline to optimize kidney
normothermic machine perfusion
S. Hofmann; F. Grahammer;

I Edenhofer; V. G. Puelles Rodriguez;
T. B. Huber; J. Czogalla
Nephrologie/Rheumatologie und
Endokrinologie/Diabetologie,

II1. Medizinische Klinik, Universitdits-
klinikum Hamburg-Eppendorf,
Hamburg

Objective: The shortage of organs
for transplantation is the main lim-
itation of transplantation. Normo-
thermic machine perfusion (NMP)
is a novel preservation technique
with the potential to increase the
number of transplantable kidneys,
by reducing delayed graft func-
tion and improving organ evalu-
ation under physiological condi-
tions, thereby potentially allow-
ing the inclusion of marginal or-
gans. To date, the cellular effects
of NMP and the possible pharma-
cological interventions during ma-
chine perfusion are incompletely
understood. A major limitation is
the technically complex, time-con-
suming, and small-scale replica-
tion of NMP in rodent models.
Method: To overcome this limita-
tion, we developed a 3D-printed,
high throughput ex-vivo mouse
kidney slice incubator (KSI)
mimicking our previously de-
veloped mouse- and rat kidney
NMP models by working under
closely resembling conditions.
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Results: KSI significantly re-
duced the time per experiment
and increased the sample through-
put (theoretical: 54 incubations
with n=500/day). The model re-
capitulated the deleterious cel-
lular responses observed during
NMP, namely increased endoplas-
mic reticulum stress (ER stress). Us-
ing KSI, five pharmacological in-
terventions against ER stress taken
from the literature were tested.
While four were ineffective and ex-
cluded, one,3-Nicotinamide-ade-
nine-dinucleotide (NADH), amelio-
rated ER stress significantly during
KSI. The test of NADH in mouse
kidney NMP replicated the pos-
itive effects against ER stress.
Conclusion: Our first results
suggest that testing the addi-

tion of NADH during clini-

cal kidney NMP might be war-
ranted. The novel 3D-printed, ex-
vivo kidney slice incubator can

be used as a high-throughput as-
sessment apparatus for phar-
macotesting before NMP.
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Impact of conversion of twice-daily
tacrolimus to once-daily extended-
release meltdose tacrolimus on
cellular immunity

M. Anft; U. Stervbo; P. Zgoura;

R. Viebahn'; T. H. Westhoff; N. Babel
Centrum fiir Translationale Medizin,
Medizinische Klinik I, Marien Hospital
Herne, Rubr-Universitit Bochum,
Herne; ! Chirurgische Klinik, Knapp-
schaftskrankenbaus Bochum, Rubr-
Universitit Bochum, Bochum

Objective: LCP-Tacro [LCPT], a

novel once-daily, extended-release
formulation of tacrolimus, has a
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reduced C,,, with comparable AUC
exposure, requiring a ~30 % dose
reduction in contrast to imme-
diate-release tacrolimus (IR-Tac).
Once-daily LCPT in de novo kidney
transplantation has a comparable
efficacy and safety profile to that of
IR-Tac with advantages in bioavail-
ability and absorption. The pres-
ent investigation intends to anal-
yse the effects of conversion from
IR-Tac to LCPT on phenotype and
function of T-cells and B-cells.
Method: 20 kidney transplant pa-
tients treated by triple standard im-
munosuppression with a stable
graft function undergoing a switch
from IR-Tac to LCPT were included
in this observational prospective
study. We measured the main im-
mune cell types and performed an
in-depth characterization of B cell,
dendritic cells and T cells includ-
ing regulatory T cells of the pa-
tients before and 4 and 8 weeks af-
ter IR-Tac to LCPT conversion us-
ing multi-parameter flow cytom-
etry. Additionally, we analysed T
cells by assessing third-party an-
tigen (Tetanus)-reactive T cells,
which could be analyzed by re-
stimulation with tetanus vaccine.
Results: Overall, we found no sig-
nificant alterations following LCPT
conversion for the most immune
cell populations with a few cell pop-
ulations showing quantitative in-
crease. Thus, 4 weeks after conver-
sion, more lymphocytes and regu-
latory T cells could be measured in
the patients. These differences were
borderline significant (p=0.051
and p=0.08 respectively). Fur-
thermore, we found significantly
more regulatory T cells with a
naive phenotype (CD45SRA'CCR7").
These alterations did not change
again 8 weeks after conversion.

Conclusion: Here, we demon-
strate first insights into the im-
mune system changes occurred un-
der IR-Tac to LCPT conversion
therapy in kidney transplant pa-
tients. While phenotypic and func-
tional characteristics of the most
T and B cell populations did not
change following conversion to the
Tac dose sparing regime, we could
observe an increase in the num-
ber of regulatory T cells in pe-
ripheral blood following IR-Tac to
LCTP conversion, which might ad-
ditionally contribute to the over-
all immunosuppressive effect.
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Propionic acid promotes the
expansion of regulatory T cells

in patients with end-stage renal
disease but not in renal transplant
patients
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S. Czygan’; F.S. Seibert; S. Skrzypczyk;
M. Nienen?; M. Welzel?; D. Beisser?;

F. Bauer®; B. Robn; R. Viebahn*;

T. H. Westhoff; U. Stervbo; N. Babel
Centrum fiir Translationale Medizin,
Medizinische Klinik I, Marien

Hospital Herne, Rubr-Universitit
Bochum, Herne; * Chirurgische Klinik,
Universitdtsklinikum Knappschafts-
krankenbaus Bochum, Bochum;

2 Institute of Medical Immunology,
Campus Virchow-Klinikum, Charité —
Universititsmedizin Berlin, Berlin;
 Genome Informatics, Institute of
Human Genetics, Universitit Duisburg-
Essen, Essen; *Klinik fiir Innere
Medizin I, Universitdtsklinikum der
Rubr-Universitit Bochum, Marien
Hospital Herne, Herne; * Chirurgische
Klinik, Knappschaftskrankenbaus
Bochum, Rubr-Universitit Bochum,
Bochum



I Poster

Objective: Patients with end-stage
renal disease (ESRD) sufter from
progressively increasing low-grade
systemic inflammation, which is as-
sociated with higher morbidity and
mortality. For transplant patients,
an increased inflammation contrib-
utes additionally to the increased
risk of transplant rejection and in-
jury. Therefore, both patient popu-
lation will benefit from anti-inflam-
matory effects. The present study
intends to analyse the effect of the
short-chain fatty acid propionic acid
on the chronic inflammatory state
and T-cell composition in ESRD
and kidney transplant patients.
Method: 10 dialysis patients with
ESRD and 18 kidney transplant pa-
tients under immunosuppressive
standard triple immunosuppressive
therapy consisting of tacrolimus,
mycophenolic acid and predniso-
lone, received 2 x 500 mg propionic
acid per day for 30 days. The cellu-
lar immune system was analysed be-
fore and after the propionic acid
supplementation and 30-90 days
thereafter as a follow-up. We mea-
sured the main immune cell types
and performed an in-depth charac-
terization of T cells including Tregs,
B cells and dendritic cells. Addition-
ally, we assessed the functional ac-
tivity and antigenic responsivity by
analysis of third party antigen-spe-
cific T cells after their stimulation
by recall (tetanus vaccine) antigen.
Results: In ESRD patients, we ob-
served an expansion of CD25high-
CD127-Tregs after propionic acid
intake. In contrast, the same sup-
plementation in transplant patients
under immunosuppressive ther-
apy did not result in any expan-
sion of Tregs. Other immune cell
populations were not influenced

by propionic acid supplementation

and the functionality of patho-
gen-reactive T cells remained unaf-
fected in ESRD and transplant pa-
tients after propionic acid intake.
Conclusion: Our data suggest that
dietary supplements containing pro-
pionate might have a beneficial ef-
fect on increased systemic inflam-
mation in ESRD patients through
Treg expansion. However, this ef-
fect was not observed in transplant
patients, which could be explained
by counteracting effect of immuno-
suppressive drugs preventing Treg
expansion. Further studies are re-
quired to evaluate clinical and im-
munological long-term effects.
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Cyclosporine distinctly damages
Proximal Tubules, Tacrolimus the
Filtration Barrier in calcineurin in-
hibitor nephrotoxicity

H. Demirci; S. Popovic; D. E. Yilmaz;
S. Bachmann

Institut fiir Vegetative Anatomie,
Campus Charité Mitte, Charité —
Universititsmedizin Berlin, Berlin

Objective: Calcineurin inhibi-

tors (CNI) are the backbone for im-
munosuppression after solid or-
gan transplantation. Although suc-
cessful in preventing kidney trans-
plant rejection, their nephrotoxic
side effects notoriously contrib-
ute to allograft injury despite at-
tempts to optimize their applica-
tion, often with additional medi-
cations. Complex renal parenchy-
mal damage occurs for cyclospo-
rine A (CsA) as well as for the cur-
rently favoured tacrolimus (Tac).
We asked whether CsA and Tac ex-
ert distinct damage patterns during
onset stages CNI nephropathy. We

combined multiomics analysis with
histopathology from rat kidneys ex-
posed to continuous CNI delivery.
Method: CsA and Tac were adminis-
tered chronically in wild type Wistar
rats using osmotic minipumps (to-
tal n=112) over 4 weeks. Physiolog-
ical parameters from plasma and
urine samples were controlled. An-
imals were prepared for high-end
morphological analysis, elective
immunostaining, and multiom-

ics analysis. Large scale electron mi-
croscopy (EM), confocal, stimulated
emission-depletion (STED) and
3D-structured illumination (SIM)
microscopy were used for pathol-
ogy. Standard biochemistry, RNA-
seq, proteomic and phosphopro-
teomic technology was performed
to identify molecular alterations.
Results: Damage forms varied strik-
ingly. Both drugs caused significant
albeit differential damage in vascu-
lature and nephron. The glomerular
filtration barrier was more affected
by Tac than by CsA, showing prom-
inent deteriorations in pore endo-
thelium and podocytes along with
impaired VEGF/VEGFR2 signaling
and podocyte-specific gene expres-
sion. By contrast, proximal tubule
epithelia were more severely affected
by CsA than by Tac, revealing lyso-
somal dysfunction and enhanced
apoptosis along with impaired pro-
teostasis and oxidative stress.
Conclusion: We conclude that
pathogenetic alterations in renal mi-
croenvironments are specific for ei-
ther treatment. Should this trans-
late to the clinical setting, CNI
choice should reflect individual risk
factors for renal vasculature and tu-
bular epithelia. As a step in this di-
rection, we share products identi-
fied from multiomics for differen-
tial pathognomonic biomarkers.
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Haufigkeit, Risikofaktoren und
Verlauf des BKPyV assoziierten
Urothelcarcinoms nach
Organtransplantation

A. Schwarz; J. Schmitz; J. Gott-
lieb?; C. Bara®; F. Keller?; H. Haller;
J. H. Brisen'

Klinik fiir Nieren- und Hochdruck-
erkrankungen, Zentrum fiir Innere
Medizin, Medizinische Hochschule
Hannover, Hannover; ' Nephro-
pathologie, Institut fiir Patho-

logie, Medizinische Hochschule
Hannover, Hannover; ? Abteilung fiir
Pneumologie, Zentrum fiir Innere
Medizin, Medizinische Hochschule
Hannover, Hannover; > Herz-Thorax
Chirurgie, Medizinische Hochschule
Hannover (MHH), Medizinische
Hochschule Hannover, Hannover;
*Innere Medizin I, Sektion Nephro-
logie, Zentrum fiir Innere Medizin,
Universitdtsklinikum Ulm, Ulm

Hintergrund: Die Bedeu-

tung SV40 positiver Tumorzel-

len im Urothelcarzinom (UC)

als Zeichen der BKPyV Assozia-

tion nach Organ Transplanta-

tion (TX) ist nicht bekannt.

Wir untersuchten retrospektiv Pa-
tienten nach Organtransplantation
mit und ohne SV40 positive Tumor-
zellen im Urothelcarcinom (UC) mit
der Frage nach Risikofaktoren (RF)
und Besonderheiten im klinischen
Verlauf. Beide Gruppen wurden ver-
glichen bez. Risikofaktoren zur Ent-
stehung eines UC generell und bez.
einer viralen Besiedlung des Tu-
mors mit BKPy Viren. Die Aggres-
sivitit im Verlauf der beiden Tu-
morgruppen wurde verglichen.
Methode: Hierfiir wurde das Archiv
der Pathologie der Medizinischen
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Hochschule Hannover seit 2000
auf Patienten mit UC nach Organ
TX untersucht und die Tumor-
histologie mit SV40 Large T Anti-
gen angefirbt. Es wurden Patien-
ten nach Nieren-, Pankreas-, Leber-,
Herz-, Lungen-, und kombinierten
Transplantationen eingeschlossen.
Ergebnisse: Wir fanden 42 Patien-
ten mit UC nach Organ TX seit
2000 (0.26 % von 16165 organtrans-
plantierten Patienten); davon hat-
ten 12/42 Patienten SV40 posi-

tive Tumorzellen (29 %; 6 Patien-
ten nach Nieren- und 6 nach extra-
renaler TX). Die Hiufigkeit SV40
positiver UCs nahm im Laufe der
Jahre zu. Bei Vergleich SV40 posi-
tiver (n=12) und SV40 negativer
UCs (n=30) fand sich kein Unter-
schied in bekannten RF fiir Auftre-
ten eines UC (Analgetika-Nephro-
pathie, pri-TX Immunsuppression
und Nikotingebrauch). Es fanden
sich jedoch RF fiir eine Assoziation
mit SV40 Positivitit des UC: dies
waren eine BKPyV Infektion kurz
nach Organ TX (Virurie, Virimie
oder Nephropathie: 8/8 SV40 pos
vs 4/8 SV40 neg getestete Patien-
ten, p=0.021) sowie die Behandlung
mit Tacrolimus nach TX (10/12
SV40 pos vs 5/30 SV40 neg Patien-
ten, p=0.001). Kein Unterschied
fand sich im zeitlichen Auftreten
des UC nach TX (99.17 +/-23.14 vs
102.3 +/-90.43 Monate nach TX)
und tumorbedigter Letalitit beider
Gruppen (8/12 vs. 16/30 Patienten).
Zusammenfassung: 29 % aller UCs
nach Organ TX sind SV40 Large T
Antigen positiv und somit mogli-
cherweise BKPyV assoziiert. Unter-
schiede in RF bez. Entstehung eines
UC fanden sich nicht. Jedoch fanden
sich sign. Unterschiede in RF bez.
einer BKPyV Assoziation wie friihe
post-TX BKPyV Infektion und die

immunsuppressive Behandlung mit
Tacrolimus. Diese beiden RF hingen
moglicherweise zusammen, indem
die Behandlung mit Tacrolimus die
frithe virale BKPy Infektion als auch
dadurch die spite virale Besiedlung
des UC beeinfluf3t. Unterschiede in
Entstehung und im Verlauf des UC
und somit Hinweise auf onkogene
Potenz der BKPyV Assoziation (Fre-
quenz, zeitliches Auftreten nach TX
und Letalitit) fanden sich nicht.
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Fallbericht: Sekundire Oxalat-
nephropathie nach Nieren-
transplantation und Z.n.
Magen-Bypass-OP

C. Trapp; P. Sonnenberg; J. U. Becker?;
A. Harth

Medizinische Klinik I, Kranken-

haus Merbeim, Universitit Witten-
Herdecke, Koln; ! Institut fiir Pathologie,
Universitdit zu Koln, Koln

Hintergrund: Die Oxalat-Neph-
ropathie im Nierentransplantat ist
eine seltene, aber schwere Komplika-
tion, die das Transplantat-Uberleben
deutlich reduzieren kann. Ein Risi-
kofaktor fiir die Entstehung einer
sekundiren Hyperoxalurie ist eine
stattgehabte Magen-Bypass-Opera-
tion (Lieske et. al. 2014). Zur Thera-
pie oder Privention einer Oxalat-Ne-
phropathie im Nierentransplantat
existieren bisher noch wenig Daten.
Der vorliegende Bericht stellt unsere
Herangehensweise in einem Fall vor
Methode: Die 46-jihrige Patien-

tin erhielt im Juli 2022 eine Zweit-
nierentransplantation bei Z.n Le-
bendnierenspende 2007 und nach-
folgendem Transplantatversagen

bei chronisch humoraler Rejektion.
Zur optimalen Vorbereitung auf die



Zweit-Transplantation bei Adipo-
sitas magna und Diabetes mellitus
unterzog sie sich 2019 einer Magen-
Bypass-OP. Die vorimmunisierte Pa-
tientin erhielt ihr Organ tber das ac-
ceptable mismatch-Programm sowie
eine Plasmapherese, ATG, Tacroli-
mus, Mycophenolat und Predniso-
lon zur Immunsuppression. Trotz
einsetzender Diurese und guter Per-
fusion blieb die Entgiftung unzu-
reichend. Am 18. postoperativen
Tag fithrten wir eine Nierenbiop-

sie durch. In dieser war keine Absto-
ung, aber eine schwere floride Oxa-
lat-Nephrokalzinose zu erkennen.
Ergebnisse: Die sekundire Oxa-
lat-Nephropathie entsteht durch
eine erhohte intestinale Oxalatauf-
nahme. Dies geschah im vorliegen-
den Fall vermutlich durch eine Fett-
Malabsorption aufgrund der zu-
riickliegenden bariatrischen OP. Als
Folge wird vermehrt intestinal Kal-
zium an Fettsiuren gebunden, wo-
durch mehr freies Oxalat entsteht
und absorbiert wird. Wir begannen
daher eine multimodale Therapie
u.a. aus oxalatarmer Diit, erhoh-
ter Trinkmenge, hochdosierter ora-
ler Kalzium-Substitution, Cholesty-
ramin sowie mehreren Himodialyse-
therapien bis zum Einsatz einer aus-
reichenden Diurese. Hierunter ge-
lang eine Normalisierung des Oxa-
lats im Serum, das Serum-Krea-
tinin besserte sich und in einer Re-
Biopsie war die Oxalose riickliufig.
Zusammenfassung: Um das Out-
come einer Oxalat-Nephropathie im
Nierentransplantat zu verbessern,
ist es essenziell Risikopatienten (z. B.
nach bariatrisch-malabsorptiver
OP) zu identifizieren. Aufgrund

der potenziellen Irreversibilitit des
Schadens sollte bei Risikopatien-
ten die frithzeitige Anwendung einer
multimodalen Therapie inklusive

Poster

tiglicher Himodialyse unabhingig
von der Transplantatfunktion bis
zum Erreichen einer suffizienten Di-
urese etabliert werden. Therapiestu-
dien hierzu wiren wiinschenswert.
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Risikofaktoren der chronischen
Hepatitis E und Essgewohn-
heiten bei Patient:innen nach
Nierentransplantation
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C.T. Bock’; K.-U. Eckardt’; K. Budde®;
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2 Medizinische Klinik mit Schwer-
punkt Nephrologie und Internistische
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krankbeiten, Robert Koch-Institut,
Berlin; ¢ Institute of Medical Virology,
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Charité — Universititsmedizin Berlin,
Berlin

Hintergrund: Hepatitis E Vi-

rus (HEV) Infektionen nach soli-
der Organtransplantation gehen
mit einem erhohten Risiko fiir chro-
nische Verliufe dar, nicht selten
schwierig zu behandeln mit poten-
tiell therapierefraktiren Verldufen.
Ziel der Studie war, Risikofaktoren
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Abbildung 1. Einfluss von Aller und Body mass index (BMI) ber Ribavinn behandelten
Organtransplantierten mit HEV Infektion. (A) Patientinnen mit hoherem Alter zeigen
einen nicht signifkanten Trend fr haufigere ROV Therapieversagen versus
Patientinnen mit Therapieerfolg. (B) Ein niedriger BMI komreliert signifilant mit einer
hoheren Rate an RBV Therapieversagen. n.s.= nicht significant, * p<0.05.
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einer HEV Infektion zu identifizie-
ren. Neben Faktoren wie Alter, Ge-
schlecht und Art der Immunsup-
pression wurden Essgewohnhei-

ten der Patient:innen erfragt, da
insbesondere der Genuss unzu-
reichend durchgegarter Fleisch-
produkte mit dem Risiko einer
HEV Ubertragung einhergeht.
Methode: Wir fithrten eine retro-
spektive monozentrische Studie
durch, bei der 59 Patient:innen nach
Nieren- oder kombinierter Nieren-
transplantation mit Diagnose einer
HEV Infektion zwischen 2013-2020
zur Auswertung kamen. Das Out-
come der HEV Infektion wurde iiber
eine mediane Beobachtungszeit von
4.2 (IQR 2.2, 5.8) Jahren ausgewer-
tet. Die Kohorte wurde mit 251 Pa-
tient:innen nach Organtransplan-
tation verglichen, die aufgrund er-
hohter Leberwerte eine HEV Tes-
tung erhielten, aber keine Hinweise
fiir eine akute Infektion aufwie-

sen (HEV PCR Testung negativ). Zu-
sitzlich wurden die Essgewohnhei-
ten zum Zeitpunkt vor der Infektion
bzw. vor der HEV Testung erfragt.
Ergebnisse: Unter den 59 Hepa-
titis E Fillen iiberwog der Anteil
minnlicher Patienten (78 % versus
22%). Nur 11 von 59 (18,6 %) er-
reichten eine Remission ohne anti-
virale Therapie mit Ribavirin (RBV).
Von 48 mit RBV behandelten Pa-
tient:innen kam es in 19 Fillen

zu einem Therapieversagen, defi-
niert als viraler Rebound nach Be-
endigung der Therapie oder per-
sistierende Virimie. Hoheres Al-

ter (>60J) und BMI <20 kg/m?* wa-
ren hierbei mit einem erhdhten Ri-
siko fiir ein Therapieversagen unter
RBV assoziiert (Abbildung 1).

Im Vergleich zur Kontrollkohorte
stellten vorangegangene intensi-
vierte immunsuppressive Therapien
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wie Steroidstéfle oder die Gabe von
Rituximab ein signifikant erhoh-
tes Risiko fiir eine HEV Infektion
dar (p<0.01). Eine Verschlechte-
rung der Nierentransplantatfunk-
tion mit GFR Abfall oder Anstieg
der Proteinurie war zudem hiu-
figer bei Patient:innen mit chro-
nisch virimischen Verliufen. Der
Genuss von unzureichend durchge-
gartem Schweinefleisch oder Wurst-
produkten aus Schwein wie Tee-
wurst, Brithwurst oder Salami

und die Verarbeitung von Fleisch
im hiuslichen Bereich, vor al-

lem mit bloflen Hinden, ging mit
einem signifikant erhéhtem Ri-
siko einer HEV Infektion einher.
Zusammenfassung: Wir konnten
in dieser Studie zeigen, dass Inten-
sitit der Immunsuppression, ho-
heres Alter, niedriger BMI und der
Verzehr von unzureichend durch-
gegarten Schweinfleischproduk-
ten mit einem erhdhten Risiko
einer HEV Infektion einhergeht.
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Outcomes of patients with end-
stage renal disease not eligible for
kidney transplantation

A. Deak; A. Scherzer; C. Pinter;

A.R. Rosenkranz; A. H. Kirsch
Klinische Abteilung fiir Nephrologie
und Hamodialyse, Universitdtsklinik
fitr Innere Medizin, Medizinische
Universitat Graz, Graz/A

Objective: The benefits of kid-

ney transplantation (KT) over long
term dialysis are well established in
patients with end-stage renal dis-
ease (ESRD). KT candidates are sub-
jected to a detailed evaluation be-
fore they can be waitlisted for KT.
After performing all examinations,

a board of kidney transplant ex-
perts decides whether the can-
didate is eligible for KT or fur-

ther exploration is necessary. In
some cases candidates do not ful-
fil the eligibility criteria primar-

ily due to underlying severe co-mor-
bidities. Data on evaluation strate-
gies as well as the proportion of pa-
tients declined for KT is scarcely
avaliable. The aim of the current
study was to perform an evalua-
tion of KT candidates, who un-
derwent KT evaluation in our cen-
ter, but deemed ineligible for KT,
as well as to investigate the reasons
for the ineligibility and outcomes.
Method: In this retrospec-

tive monocentric chart review

we included 152 adult candi-

dates between 1997 and 2017

from our centre, who were sub-
jected to KT evaluation, but

were not transplanted (Fig. 1).
Patients were divided in two
groups, according to ineligibil-

ity due to comorbidities (medi-

cal reasons; MR) or to non-compli-
ance of the patient (non-medical
reasons; NMR). We analyzed base-
line characteristics, co-morbidities
and reasons for KT ineligibility. Ka-
plan-Maier analysis was performed
to evaluate survival of patients.
Results: The median age of our pa-
tients was 58 years, 69.1 % were male
and 93.4 % were treated with hemo-
dialysis. The most common under-
lying renal diseases was diabetic ne-
phropathy (27 %). Age and preva-
lence of comorbidities in the two
groups - apart from a higher prev-
alence of coronary artery disease

in the MR group (69.9 % vs 55.1%
in NMR, p=0.02) - did not signifi-
cantly differ from each other. The
most common reason for ineligi-
bility were patient-related reasons/



non-compliance (32.2 %) and sur-
gical reasons (20.4%). 13.8 % of
the patients died during the eval-
uation. After the initiation of KT
evaluation, The median survival
of patients after the initiation of
KT evaluation was 8 years in the
MR group compared to 4,4 years
that of the NMR group (p=0.001;
log-rank test, Fig. 2).

Poster

Conclusion: A surprisingly small
number of patients were rejected
due to cardiovascular reasons de-
spite high cardiovascular risk in
ESRD patients. In our single-cen-
ter experience, we found patient-re-
lated factors (mostly not completing
necessary pre-transplant check-up
examinations) as the main cause

of non-eligibility for KT. With a

more focused patient education

as well as simplifying pre-trans-
plant screening procedures, the ac-
cess to KT could be improved.
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Figure 1 — Patient selection

Inclusion criteria Exclusion criteria

« age >18 years + KT in another center
« avaluation for KT in our center « insufficient data

+ no KT in our center

201 patients identified

49 patients excluded
n= 30 change of KT center & successful KT
n= 10 change of KT center & lost to follow-up
n=9 insufficient data

152 patients with no
successful KT analyzed

49 non-medical reason (NMR) 103 medical reason (MR)
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Figure 2 — Survival analysis of patients rejected for kidney transplantation o
Objective: Reactivation of Poly-

omavirus BKV is a severe complica-
tion in kidney transplant patients
that can lead to a graft loss. The vi-
rus is controlled by cellular immu-
nity and modification of the im-
munosuppressive regime can im-
prove the clinical course of the dis-
eases. However, the underlying dy-
namics of the immune system re-
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receptor, which can be assessed us-
ing next generation sequencing. Us-
ing this technology, we analysed the
T cell dynamics in kidney transplant
patients without BKV reactivation or
any immunological or other compli-
cations within the first year (n=10),
and compared these to patients
who experienced BKV reactiva-

tion with a low peak viral load (viral
load <3,000 BKV copies/mL; n=10)
and with a high peak viral load (vi-
ral load > 10,000 BKV copies/mL;
n=10) within the first 12 months.
The selected groups were matched
for age, gender, underlying diseases,
and immunosuppressive therapy.
Results: We found, that the reper-
toire diversity decreased over time
for transplant patients without
BKV reactivation, whereas the rep-
ertoire in patients with high BKV
load was all over the lowest within
the first month, but the highest af-
ter 12 months. This change in rep-
ertoire diversity was caused by shift
in frequency of non-expanded T
cells (<0.1 % of the repertoire) to ex-
panded T cells (1-10 % of the rep-
ertoire). The dynamic of the CDR3
length was likewise found to be de-
layed in patients with high BKV
load. Interestingly, there was no dif-
ference in the clusters size of simi-
lar, repeated T cells, indicating dif-
ferences in the quantity rather than
quality of the immune response.
Conclusion: Collectively, these
data demonstrate difference in the
underlying T cell dynamics in pa-
tients without BKV reactivation and
with high BKV load. Further stud-
ies combining single cell sequenc-
ing and analysis of BKV-specific

T cell repertoires can provide fur-
ther information on antiviral de-
fence and possible therapeutic tar-
gets to control BKV replication.
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Isolated glomerulitis is associated
with the absence of molecular
ABMR in cases with histologically
suspected and confirmed ABMR
R. Korach; S. Pfister; N. Schmid;

N. Bortel; L. Weidmann; K. Castrezana
Lopez; D. Harmacek; B. Helmchen;
A. Gaspert®; E. Rho; T. Schachtner
Nephrologie, Universitdtsspital Ziirich,
Ziirich/CH; ! Institut fitr Klinische
Pathologie, UniversitdtsSpital Ziirich,
Universitdt Ziivich, Ziirich/CH

Objective: According to the 2018
Banff classification, the Molecu-

lar Microscope Diagnostic Sys-

tem (MMDX) is indicated in cases
when histology is insufficient to di-
agnose antibody-mediated rejec-
tion (ABMR) due to an absence of
diagnostic criteria groups 2 (anti-
body interaction with tissue) and/
or 3 (DSA and equivalents). The im-
pact of isolated glomerulitis (g>0,
ptc0) on the likelihood of molecu-
lar ABMR appears critical to the im-
plementation of this new biomarker.
Method: We analyzed 326 kid-

ney allograft biopsies by histol-

ogy and MMDx at the Univer-

sity Hospital Zurich from July

2021 to March 2023. Histologic
findings were classified into: (1)

30 cases with suspected ABMR:
isolated mild glomerulitis (g1),
DSA-, (2) 32 cases with suspected
ABMR: isolated mild glomeruli-

tis (g1), DSA+, (3) 33 cases with sus-
pected ABMR: MVI (g+ ptc>1),
DSA-, (4) 60 cases with confirmed
ABMR: MVI (g + ptc> 1), DSA+.
Results: MMDx diagnosed ABMR
in 5/30 cases (17 %) with isolated