ol UKS

=) ;
% N Universitatsklinikum ERA
&S w i des Saarlandes '

Q" £/:0ING EUROPEAN NEPHROLOGY

Vi n
oL

* "’H’.m‘
.\m' 5 g "A,l -

,—How to iy

Univ.—Prof. & Director

WlthOUt WlngS | | . Saarland University Medical Centre

Internal Medicine 1V
—= : - Renal and Hypertensive Diseases —

& Kidney Transplant Centre

from flies, 10 .
” Renal Science Chair
hronlC : |-\dney ‘F uropean ~enal ' ssociation
|sease“%“w;“? e P 0

o ;
bR, N i
..';.“}g; i h " - \‘ &h "w o
AT, .

5 :;_?_7‘ 3 1




ole UKS

ﬂuﬂw"w Unrstatsinian CKD - epidemiology JERA

LEADING EUROPEAN NEPHROLOGY

S

h »@merican Society of Nephrology

European Renal Association
ational Society of Nephrology

-’& \}‘

nature reviews nephioogy

Chronickidney disease and the
global public health agenda:
aninternational consensus

A Franci!, Maera N, Havhar!’, Albert C. M. 0w Sr Lokha Tummalapall’ Albrt Orez @', Agees 5. Foge?,

worldwide
>700 million
CKD patients

prr—— Ads0". Ana Cusuman”,
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The burden of kidney disease

« Premature mortality

. « Disability
Annual change in years ¥ « Reduced quality of life
of life lost due to CKD (%) / Psychosocial harm
» High costs to governments and health care systems
7 o High costs to individuals and families, in part because of lost
“_,'j productivity

Nat Rev Nephrol
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CKD prevalence is highest The majority of patients with
at CKD stage 1-3 CKD stage 1-3 are unaware
100 4 of their disease
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disease severity
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Albuminuria categories (VSN
Cau Se Description and range R‘;‘a
Al A2 A3 I n ey
INTERNATIONAL
eG F R Normal to mildly Moderately Saveraly ONEY D,
. . increased increasad increased o ':c
Albumlnurla <30 mofg 30-299 mg/g =300 mog'g .-f :
<3 mg/mmaol 3-29 mg/mmel =30 mg/mmal )
%
Mormal or high o o
Mildly decreased B,

Mildly to
moderately decreased

Moderately to
saverely decreased

Severaly decreased

GFRA categories (mliimin/1.73 m#)
Description and range

Kidney failure
Low risk (if no other markers of kidney disease, no CKD) High risk
Modsrately increased risk BB very nigh risk

Kidney Int Suppl
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65+ . . . .
ol ——— high variability of risk
ol | abie ~ 5.222.711 subjects (34 cohorts)
50 :. . . .
o 45 normal aging? - il calculated risk of incident CKD,
% - 2 &2 i.e. eGFR <60 ml/min/1,73m2
5% 5 e (G2 > G3) in 5 years
< % z > ¢ 58
B = & 2 8= : :
g 5 = > $- data validated in
“ ; = % - . - 2.253.540 subjects (9 cohorts)
15 . 2 ; 2
10- ' i = n i ; -
5 ' g Prognosis
) ™ . . v | . ‘ EKPCon nrti:um
Albumin:creatinine N/A 50 500 5 50 500 N/A 50 500 5 50 500 N/A 50 500 5 50 500 SN ‘\ [
ratio, mg/ | | i\
" 25,y | | 50,y 75,y |

Age
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Albuminuria categories ey L1
Cau se Description and range e m
. . - kidney
eGFR INTERNATIONAL
MNormal to mildhy Moderately Saveraly ONEY 5
. . increased increased increased ’ \‘; 'S,
Albuminuria Somyy  0-209mglg  2300m $
<3 mg/mmaol 3-28 mg/mmol =30 mg/fmmeol )
%
G1 Mormal or high =90 oppL O

E % G2 Mildly decreased BO—BS -

5 B

E Mildly to

E E Gdn moderately decreased 45-59

- =

2 % Moderately to

% ﬁ Gib saverely decreased 30

E ©  Ga Severely decreased 1529

o

G5 Kidney failure =15
Low risk (if no other markers of kidney disease, no CKD) High risk
Modsrately increased risk BB very nigh risk

- Kidney Int Suppl
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200 The Journal of Clinical Investigation CLINICAL MEDICINE
A @ Patients with biallelic A Patients without biallelic Human C-terminal CUBN variants associate with
filtered CUBN variants filtered CUBN variants chronic proteinuria and normal renal function
T~ ° o A Mk Hogn VoSt Sesi 4 b B P Lr ol Lo B R
L b 15{] - @ Cecile Vigneau,® Iseline Bouteau," Corinne Isnard-Bagnis,  Christoph |. Mache,” Tobias Schifer, Lars Pape,™ Markus Godel,*
E [ ] A Tobias B. Huber,* Marcus Benz,” Ginter Klaus,* Matthias Hansen,” Kay Latta,” Olivier Gribouval,* Vincent Moriniére*
(3 m A, A CamleTn‘umanl_"‘:lik Grohmann, " Elisa K‘um\,"'lmDW)sne!.“ [hrini.ﬂeanle-Ftvw(,““‘F:bitnng]abnl-Hanln;‘v"‘.‘"
F H A .A . ﬂ [ :::‘v:‘::ll:‘:(,:::m:::l:‘:z:s:'l:‘l::‘:alh ‘Anna Kéttgen,* Christian Brix Folsted Andersen,™ Carsten Bergmann, ™=
1 a ® . ..
5T A0 o3 N ., Ba .
2 % 100 N®’ e T S TS L cuBt CcuB13 CUB15 CcuB16 CuB19
0Q ~ A e G1928V @ S1947Y
ce AN, 0 - ¢ L ® 4 5 A
=) é A - A o A
s - A A
g g N ~a. . \ A ) | ?1854R
¢ E 50- TS e~ )
EE " A A A - I-ﬂ_.&_. - J
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0 I T A r I T T T ) CcuB21 cuB22 CuB25 CcuB26 cuB27
Y3018 D3609H
0 10 20 30 40 50 60 70 80 , g Bren ,
Age (years) P2822L
CONCLUSION. Collectively, our data suggest an important role for the C-terminal half of cubilin in renal albumin reabsorption. 635200
. - ) ) o 12984V T
Albuminuria due to reduced cubilin function could be an unexpectedly common benign condition in humans that may not
A2914V $3366C

require any proteinuria-lowering treatment or renal biopsy.

J Clin Invest
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Risk ¢ Om% decline in eGFR among patients === _ —
with >15 ml/min/1.73 m? (N=1,365,272) kldney

80 INTERNATIONAL

\ONEY o,
e PSR

Thresholds

>10%: maximize therapy

>5%: consider multiple medications
>1%: optimize medications

(A e N |
o O O

N W
o o

Risk of eGFR 40% decline (%)
= 3

o

G1AT G2A1G3aA1G3bA1 G4A1 GTA2 G2A2 G3aA2 G3bA2 G4A2 G1A3 G2A3 G3aA3 G3bA3 G4A3
I I

Nearly all CKD categories substantially overlap multiple risk ranges
Kidney Int Suppl
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" male, 53 years, non-smoker, no diabetes (HbA,- 5.3%)

= nephrotic syndrome since 2007!

= proteinuria 8,952 mg/24h; albuminuria 7,583 mg/24h

= gs-creatinine: 0.86 mg/dl; eGFR: 99 ml/min/1,73m?2

m  g-cystatin C: 0.79 mg/l; eGFR creatinine-cystatin C: 108 ml/min/1,73m?
= hypertension: 150/88 mmHg despite antihypertensive combination

therapy incl. losartan 100 mg/d
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= Kkidney biopsy 2014 in USA without definite pathological finding:

= 3/35 glomeruli sclerosed

®" moderate arteriosclerosis (hypertensive damage?)
= uDKK3: <200 pg/mg
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- ‘)Planar cell polarity(PCP) pathway -
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nt/Ca* pathway
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The name Wnt is created from
the names Wingless and Int-1

The pathway is evolutionarily
highly conserved — it is similar
across animal species from
fruit flies to humans

Nat Rev Nephrol
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Transient Sustained

* De novo tubulogenesis ¢ Tubular senescence

¢ Inhibition of dedifferentiation = Apoptosis

* Inhibition of apoptosis * Disruption of basal membrane

In renal tubular cells transient Wnt/[3-
catenin activation exerts repair and
regeneration after injury

Tubular
epithelium

* Fibroblast
proliferation

» Differentiation
into

Prolonged uncontrolled Wnt/3-catenin
oy signaling changes the phenotype of

Epithelial

myofibroblasts ) activation . .
ey Bolarteation tubular cells into pro-inflammatory
production

cells, which drive CKD progression,
also through activation of the RAAS

Fibroblast Macrophage

- Nat Rev Nephrol
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Absence of WNT ligands ! Presence of WNT ligands Inhibition of WNT signalling by DKK

Endocytosis

Dickkopf (DKK) proteins serve as
modulators (ligands) of the Wnt/[3-
catenin signaling pathway during
embryogenesis and thereafter by
re-expression after tissue injury

4 DKK proteins exist; mainly the

role of DKK1 and DKK2 has been
~a V5 = iInvestigated in cancer biology

Nat Rev Nephrol
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is a member of a new
ed proteins and
ead induction

Mosaghan, Claudia Burmerstock & Chiistof Nishrs

tBR + dkk-1

Nature
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DKK3 can be measured in urine using ELISA

Healthy subjects do not have detectable DKK3
in urine, whereas in CKD patients the urine
DKK3 (uDKK3) concentration correlates with
CKD progression irrespective of the type of
Kidney injury

DKK3

(white staining within tubuli)

- Nat Rev Nephrol
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nature reviews nephrology
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Dickkopf-3 (DKK3) in Urine Identifies Patients with

Tubular Dickkopf-3 promotes the Dickdoopk (DKICY) i Ukt
" N -Term Risk of e 0ss b dickkopf-3, kid; @
development of renal atrophy and fibrosis Ry e i e e i
Guseppina Fedsicn, Michae Meister, Danel Matho, Cunnia H. e, Gestrd Maldenbane " Suwah Tiem.’ Stelan 1 S:hwl'lo‘mrw»::tx\" n«:;: it undergoing cardiac surgery: an observational cohort study
WNTB-1 . citing developmentsin the ield of acute kidney

ickkopf-3 in the prediction of contrast media
"| induced acute kidnev injury

injury

kidney i

iy Dickbopt3 uncovered
Vedney injory i patients with
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100000
P<0 0001

urine (blue box); in CKD patients the

10000
1000 Median:
431 pgimg median urinary DKK3 level is ~13
100 times higher (red box) irrespective of
Medin the type of kidney injury

In healthy individuals only very small
* ﬁ amounts of DKK3 are detectable in

DKK3/creatinine (pg/mg)

33 pg/mg

1 T T T T

General population CKD patients H i _
| LIKEHOMe  CARE FOR HOMe Diabetes/ Hypertension/ Other 575 patlents In C KD Stage 2 4
participants participants Hypertension No Diabetes  kidney
(N=481) (N=575, total) diseases 48 1 CO ntro | S

(N=184)  (N=202)  (N=189)

- J Am Soc Nephrol
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5
CARE FOR HOMe study
= 575 patients with CKD stage 2-4 (GFR >15 ml/min/1.73m?)
= mostly patients with diabetes mellitus and/or hypertension
= prospectively followed for up to 8 years (5.2 = 2.1 years)
= annual visits with blood and urine samples

= a total of 2,035 person-years available for analysis

l N=575 ' N=454 I N=421 l N=313 ' N=272 l

l ) 1% yaar block ) l 2 yaar block ) l 3 year block ) l 4" year block ) l B" year block ) l
Baseline Visit 1 Visit 2 Visit 3 Visit 4 Visit 5

- J Am Soc Nephrol
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o N=2,035
= P<0.001

|
|
| Association between uDKK3

and annual change of eGFR:

= red line: change of eGFR within
the subsequent one year (the
respective 95% confidence
interval is the gray area)

= Dblue spikes: individual uDKK3
concentrations at the start of
each 12-month observational
period

»

“- .‘
w

4.000 pg/mg

Annual change of eGFR (%)
-5
|

/mg

-10

0200 1,000 2,000 3,000 4,000 5,000 6,000
DKK3/creatinine (pg/mg)

- J Am Soc Nephrol
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‘ 4 C S t u d y Urinary DKK3 as a biomarker for short-term kidney function @ y®

decline in children with chronic kidney disease:
anobservational cohort study

] Observatlonal StUdy In 705 Chlldren between 6 and 17 years ’,J‘i"m‘a’.:hiﬁi‘UHLM
= baseline eGFR 10-60 ml/min/1.73 m?2
= 6-monthly observations and biosampling for up to 8 years

C/PE Trial
= randomized clinical trial in 385 children between 3 and 17 years
= all patients on fixed dose ACEI

= randomization for target 24h mean blood pressure 51-50t v. 50t-95t pct
= baseline eGFR 15-80 ml/min/1.73 m?

= 6-monthly observations and biosampling for up to 6 years

- Lancet Child Adolesc Health
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A ESCAPE trial (n=1173 half-year blocks)

0 6 12 18 24 30 36 42 48 54 60 66 72 78 Months . Urinary DKK3 as abiomarker for short-term kidney function @y ®
| | | | | | | | | | | | | | E S C A P E tr I al decineinchildren with chonic kidney disease:
Faze Tags Taen T aos T or T Toe T Tgs Tz Tose T 37 150 1 Numbersof patients an obsenvational cohortstudy

with urinary DKK3
measurement at the
beginning of each

half-year blocks
B 4Cstudy (n=2762 half-year blocks) ol o setorioearen
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 Months

\ | | | | | | | | | | | | | | | | 4C Stu d

with urinary DKK3
measurement at the

Randomisation

beginning of each
half-year block
C Derivation cohort (n=1173) from the ESCAPE trial D validation cohort (n=2857) from the 4C study E
5 p<0-0001 ER p<0-0001 5
L ESCAPE trial 4C study
p<0-0001 p<0-0001
n“ L4 -4
z . £ -
3 #
;Q o7 " ! £ o
=® L 4 = 3
o o
: Am e 5
3 3 8 :
E 54 £ 3
< i { £ .
= = { 7T
= \“ﬁxk_,_ T _104! 'TI; i
~104 24
= 1 i -
T T T T T T T T T =10 T T J T
0 5000 10000 15000 20000 o 5000 10000 15000 20000 <1689 >1689 <1689 >1689
Urinary DKK3 (pg/mg creatinine) Urinary DKK3 (pg/mg creatinine) Urinary DKK3 (pg/mg creatinine)

Lancet Child Adolesc Health
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UDKKS is a supreme biomarker for progressive CKD:

= highly sensitive for detection of kidney tissue injury at any time
= non-specific, I.e. independent of the cause of kidney injury

= easy measurable in children and adults

= |t might be relevant for treatment guidance or even a potential

therapeutic target?
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p=0-67 Urinary DKK3 as abiomarker for short-term kidney function @y ®
— decline in children with chronic kidney disease:
) g om0 om0y o e i 20000 an observational cohort study
p<0-0001
1
£ 34 £ 15000
= £
S 3
@ S
£ =2
&
%‘ -6 £ 10000+
.E ™M
— L
: & @ 4CsSTUDY
c > J
(.E <
& £
£ -9 5 5000
Urinary DKK3 by treatment] N O YES
ARBs, or both: p;,sct0n <0-
-12 T T T T a T T
No ACE On ACE No ACE OnACE No ACE On ACE
inhibitors  inhibitors, inhibitors  inhibitors, inhibitors inhibitors,
or ARBs  ARBs, or both orARBs  ARBs, orbo or ARBs ARBs, or both
(n=754) (n=619) (n=748) (n=641) (n=1502) (n=1260)
H—J \ﬂ_l
<1689 urinary DKK3 >1689 urinary DKK3 H it
(pg/mg creatinine) (pg/mg creatinine) RAAS-InthItlon

- Lancet Child Adolesc Health
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: DKK3 uDKK3
Il patient u
ESCAPE et <1,689 pg/mg | >1,689 pg/mg P
B N=128 N=103

age (years)

male (%) 58.9 59.9 57.7 0.792
glomerulonephritis (%) 12.9 14.6 10.6
CAKUT (%) 72.6 67.9 78.8 0.159
others (%) 14.5 17.5 10.6

diabetes (%) 0 0 0 0.999
hypertension (%) 3.5 3.8 3.1 0.999
systolic blood pressure -0.01 +1.08 0.02+1.01 -0.07 £1.15 0.529

eGFR (ml/min/1,73m?2) 44.9 + 20.0 54.1 +19.3 36.1+17.0 <0.001
albuminuria (g/g) 0.66 (1.83) 0.63 (1.49) 0.73 (3.97) 0.270
uDKKS3 (pg/mg) 1,098 (7,168) 160 (716) 8,693 (20,259) <0.001

- Lancet Child Adolesc Health
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160 pg/mg

8,693 pg/mg

A Urinary DKK3 =16 89 pg/mg creatinine Urinary DKK3 =>1689 pg/mg creatinine
200 --smem e S . -
80 B T
= T e
= H
£ 6o 4 .
b i
g 40 4
£ ---- Conventional blood pressure control e
= Intensified blood pressure control
20 urinary DKK3 concentration by randomisation group: Pimssaua=0-029 1 —
NNT=250.0 (95% C1 66-9 to o) NNT=4.0 (35% C1 3.7 to 4.4)
HR 118 (95% C1 0.52 to 2:68); p=0.69 HR 0.27 (95% C10-14 to 0.55); p=0-0003 !
o T T T T T T 1
2 4 6 o 2 4 6 g
Number at risk
Intensified blood pressure control 63 59 a9 25 50 39 28 10
Conventional blood pressure contral 65 6o 48 18 53 36 26 B
B
e R R
£ 80
s
H
z
£ 6o
g
Z
g 40
2
g
£ 20 Urinary DKK3 concentration by randomisation Group: B, ,..,=0-042}
NNT=31.0(95% €1 274 to 35.9) NNT=6.7 (35% C1 6-1t07-2)
HR 2:04 (95% €| 0-45 te 9:15); p=0-35 HR 033 (95% 1 0-13 to 0-85); p=0-021
o T T T T T T T T 1
o 1 2 3 4 1 2 3 4 5
Number at risk Follow-up (years) Follow-up (years)
Intensified blood pressure control 66 65 61 57 53 50 a7 38 28 2
Conventional blood pressure contral 70 70 65 60 53 54 53 38 30 15

Lancet Child Adolesc Health

UDKK3 and treatment response

primary combined
kidney endpoint
NNT 250.0 vs. 4.0

end-stage kidney

disease (ESKD)
NNT: 31.0 vs. 6.7

~LEADING EUROPEAN NEPHROLOGY
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Patient 1, C3-glomerulonephritis Patient 2, Microscopic polyangiitis Patient 3, Granulomatosis with polyangiitis
CYC pulse Rituximab CYC pulse
. 4000 * . 8000 ¢ . 8000 ¢
@ [ ()
= c c
£ g E
T 3000 T 6000 F 60004
g 2 o
5] o 3]
=) - o u = -
£ 2000 g 4000 £ 4000
3 3 B
a 2 =
o« 10004 o 2000+ o 2000
(=] (=] [=]
0 0 T 1 0 b H 9

S-Creatinine (mg/dL)
5 i
1 1
S-Creatinine (mg/dL)
5 &
1 1
S-Creatinine (mg/dL)
i ¢

0.5 0.5
0.0 T T d 0.0 1 0 T T 1
1 [)-‘ 0.4-| 0 81

= ) = =

g 8 3 o3 T osd

8 ) )

O o o

2 S 0.2 S 04

3 E E

% 44 E 51

5 ° o1 5 oo

& o [ [

0 - - : 0.0 T | 0.0 T T 1

07/2019  08/2019  09/2019  10/2019 12/2018  01/2019  02/2019 07/2018 08/2018  09/2018  10/2018

Nephrol Dial Transplant
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Cystic
kidney diseases

Wnt/b-catenin signaling promotes:
= cyst growth and kidney disease
= proteinuric kidney diseases

= vascular calcification

= mineral-bone disease

= Kkidney tissue fibrosis

Mineral-bone
disease

Vascular
calcification

Nat Rev Nephrol
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5383850838583 00000858 vetva T
NDNNNNESSSSSAdI=2SSSS XXX 4 G ic Variati f DKK2 Mav Modifv Renal Di
SFNisd 19 enetic Variation o ay Modify Renal Disease
LEF1 16 Severity in ADPKD
TCF7L1 3.0
TCF7L2 2.0
MYC 85 ) ) _
SFRP2 6.6 = high-throughput single-nucleotide
SFRP4 334

polymorphism (SNP) genotyping
association study of 173 candidate

DKK3

1200 - | P<0.001 _ genes in 794 white patients from
R e 227 families with PKD1
; 501 | —waska—
@ 600 :..:I..
e af| = real-time RT-PCR analysis of DKK3
2 P20 in renal cysts
L= =

J Am Soc Nephrol
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100000 . 60000— | o I | |
5 — |
© 10000+ = 5000 -+ - - T
= < 5000 |
= c
g g 10004 o Q E 4000 -
o© X 5  3000-
> 2 100+ 29
= S 2000
Q _ ¢ e Correlation IS)) -
- 10 o r=0.4262 & 1000 —
P = <0.0001 o V.- =..==... T..L..
1 | | | | Lo=s7] [n=1] [n=30][n=53][n-=ss][n-2]
- r1r 1 T T T T
2.0 2.5 3.0 3.5 4.0 Ctrl 1A 1B 1C 1D 1E
log (htTKV)(ml/m) Mayo Class

- Clin Kidney J
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Control
O Wildtype

Fibrosis score

B

UUO, 7 days UUO, 21 days

.+ DKK3 is a stress-induced, mainly tubular
° cell derived pro-fibrotic glycoprotein that is
secreted in the urine only upon kidney injury

= TS
- ®
e%

J Clin Invest Insight
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= Co-staining DKK3 and PDGFR-[3

= fibroblasts seem to play a key role
In (sustained) DKK3 expression

= they are probably ,activated” by
co-localized tubular cells in a
paracrine manner
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Number of

bty i
events: 205

Measurement of urinary Dickkopf-3 uncovered
silent progressive kidney injury in patients with
chronic obstructive pulmonary disease

OR for >10% decline in eGFR

P =0.031 P =0.027
16 | — 1
Number of
events: 123 8+
g B
£ g
] 3 . .
8 o4
8 % 2.314 patients with
5 £ 11—o ° : :
g ° Chronic Obstructive
0.5 .
Number of DKK3/creatinine ZIUU >2IOO 2&)0 >2IOO 20‘0 >2;U P u I m 0 n ary D I S e aS e
events: 66 >10% decline >15% decline >20% decline
in eGFRin ineGFRin ineGFR in
18 mo 18 mo 18 mo

(n=102) (n=62) (n=30)

18 months follow-up

OR for >20% decline in eGFR

patients with
pe— . eGFR >90 ml/min/1,73m?2
wo con Mo &9 @0 75 @n without albuminuria
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.. ... Cardiac single-cell transcriptomic strategy
... to characterize the cardiac cellulome — i.e.
= 8. B | LR the network of cells that forms the heart —

e R | EEE after 2 weeks of continuous administration
e of angiotensin I, a strong pro-fibrotic

stimulus of pathological cardiac remodeling

macrophages s, -
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Significant expression of DKK3 in cardiac fibroblasts (PDGFR-[3+)
and macrophages (CD68+)/NLRP3 in the left ventricle
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Sl o The kidney-heart interaction EFRA
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dot101093/eurheargehy083

kidney The new SFBITRR219 Research Centre
A new Transregional Collaborative Research Center of the German Research
Foundation (DFG) has been created to address reno-cardiovascular interactions
underlying the increased cardiovascular risk in patients with chronic kidney disease
to develop novel treatment strategies to reduce cardiovascular morbidity and
mortality in these high-risk patients

Standard diet (2 weeks) TAC operation (1 week) TAC operation (4 weeks) Adenine diet (2 weeks)
DKK3 DAPI

r\

TAC 1 week TAC 4 weeks
DKK3 DAPI




S e UDKK3 and CKD progression JERA

des Saarlandes

UDKKS is a supreme biomarker for progressive CKD:

= highly sensitive for detection of kidney tissue injury at any time
= non-specific, I.e. independent of the cause of kidney injury

= easy measurable in children and adults

= it may be relevant for treatment guidance as well as a potential

therapeutic target to prevent tissue fibrosis
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-1
HTC study
= prospective observational study with 733 consecutive patients
undergoing elective cardiac surgery (mean eGFR 89 ml/min/1.73m?2)
= assessment of kidney function (eGFR) before surgery, after hospital
discharge and up to 3 years thereafter (median follow-up 820 days)

» measurement of uDKK3 before surgery

T
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Group A 3 distinct eGFR trajectories
corresponding to patients with:
= group A (low uDKK3):
no AKI and no loss of kidney
function

100
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80
|

Group B

moderate loss of GFR after
AKI and CKD progression

= group C (very high uDKK3):
severe loss of GFR after AKI
and CKD progression

Change of eGFR (%)
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I | |
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surgery
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