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Prognostische Marker der ANCA-Vaskulitis

Change in eGFR (mL/min/1.73 m?)

- Prednisone Group

' —&—Avacopan Group
Verbesserung und Relaps s e ————
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Time (weeks)
Prednisone N=2323232323 23 3 22 21 2 19 18 19 19 20
Avwcopan N=TTTTTHX 26 S B 5 24 2 2 pA) 3 3

Cortazar et al. KIRep 2023
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(Verlaufs-)Formen der Erkrankung

Chronisch relapsierende,
sog. chronic relapsing GPA
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(Verlaufs-)Formen der Erkrankung

Langsam vernarbende,
sog. slowly sclerosing MPA
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(Verlaufs-)Formen der Erkrankung
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Potentielle Biomarker der ANCA - Vaskulitis

1. Loss of tolerance to MPO DC // 2. Autoimmunity to MPO generated

Sili infection
ca Z Genetic —_— @ )
3 | 2 Factors ~

~<udadl
“~environmental—" Alternative complement (@ ,(
= PR /\/\& Activation produces ,(

‘ CSa P l(

? ANCA
5. MPO released in the o ,(
microvasculature z(
) 4. ANCA binds to
Autoreactive Degrnulatlon MPO on cell surface
: 3 TRy NETosis
I/]?(lgls recognise Monocyte oA | 3. Neutrophil

A% \2 &R priming
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Diapedesis
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6. Endothelial damage and inflammation resulting in vasculitis

9 mpPO o NE Macrophage i
o

N R e Y

O'Sullivan KM + Holdsworth SR, Frontimmun 2021
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Potentielle Biomarker der ANCA - Vaskulitis
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Potentielle Biomarker der ANCA - Vaskulitis
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ANCA

MPO und PR3

Specks U et al., NEJM 2010
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ANCA

Time to First Relapse after Complete Remission,
According to Baseline Type of ANCA

1.0
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4 P<0.01
3

~0~ MPO (N=52)

'g 021 .o.PR3 (N=94)
(=9

0.0 r

0 100 200 300 400

Days from Complete Remission to Relapse

MPO und PR3

No. at Risk
MPO 52 46 44 37 5
PR3 94 80 62 52 3

Specks U et al., NEJM 2010
Moura MC et al., CJASN 2023
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ANCA

1,0
0.8

0.6

Remission

0.4

0,0

No. at risk
Reappearence (n = 11)
Negative (n=7)
Positive (n = 25)

MPO un

Specks U et al., NEJM 2010

Rituximab (n=43)

1

Logwank p=0.126
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Moura MC et al., CJASN 2023
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BVAS

8. Renal None

Hypertension

Proteinuria >1+

# Haematuria 210 RBCs/hpf

Serum creatinine 125-249 umol/L (1.41-2.82mg/dl)

Serum creatinine 250-499 umol/L (2.83-5.64mg/dl)

# Serum creatinine 2500 umol/L (=5.66mg/dl)

# Rise in serum creatinine >30% or fall in creatinine clearance >25%

Bate S et al., JASN 2023
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BVAS

8. Renal

Hypertension
‘

# Haematuria 210 RBCs/hpf

Serum creatinine 125-249 umol/L (1.41-2.82mg/dl)

Serum creatinine 250-499 umol/L (2.83-5.64mg/dl)

# Serum creatinine 2500 umol/L (=5.66mg/dl)

# Rise in serum creatinine >30% or fall in creatinine clearance >25%
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BVAS

8. Renal None

Hypertension
Proteinuria >1+
# Haematuria 210 RBCs/hpf
Serum creatinine 125-249 umol/L (1.41-2.82mg/dl)

Serum creatinine 250-499 umol/L (2.83-5.64mg/dl)

# Serum creatinine 2500 umol/L (=5.66mg/dl)

# Rise in serum creatinine >30% or fall in creatinine clearance >25%

PERSISTENT DISEASE ONLY: (Tick here if all the abnormalities are due
to persistent disease)

Bate S et al., JASN 2023
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ANCA kidney risk score (AKRiS)

AKRS | Points |
Creatinine (umol/l)
KO: < 250 0
K1: 250 -450 4
K2: > 450 11
Normal Glomeruli (%)
NO: > 25 0
N1:10-25 4
N2:<10 7
IFTA (%)
TO: none and mild, < 25% 0
T1: 2 mild - moderate, 2 25% 2
Risk Group | Points
Low 0-4
Moderate 5-11
High 12 -18
Very High 21

Bate S et al., JASN 2023
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ANCA kidney risk score (AKRiS)

RRS Group = Low Moderate = High = Very High
Cohort = Development = Validation

.....

50% 4

Renal Survival

Bate S et al., JASN 2023 Years
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ANCA kidney risk score (AKRiS)

RRS Group = Low Moderate = High = Very High
Cohort = Development = Validation

i Risk Groups ESKD at 3yrs
} Low 4%
2 =4 | | High 46%
: Very High 81% Serpees

Bate S et al., JASN 2023 Years
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Neue Ansatze

Jayne D, JASN 2017

Walsh CL, Nature 2021

Brix SR, JASN 2024

Moran SM et al., JASN 2021

19

ANCA kldney disease

[— I
s . G
) &

Blood Kidney biopsy Urine

PR

Metabolomics Transcriptomics

Epigenomics Pathomics Proteomics

Metabolomics

Transcriptomics Proteomics

Proteomics Genomics

\\ L/

Prediction modeling of disease behavior

UFG
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Neue Ansatze

ANCA kidney disease
|

Jayne D, JASN 2017 =

Walsh CL, Nature 2021 T i Metabolomics Proksonice
Brix SR, JASN 2024 o

Moran SM et al., JASN 2021 Proteomics Genomics

N\

Prediction modeling of disease behavior
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Neue Ansatze

Jayne D, JASN 2017

Walsh CL, Nature 2021

Brix SR, JASN 2024

Moran SM et al., JASN 2021
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Neue Ansatze
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Neue Ansatze

AMNMPOA Lidnau disasneas

uCD163
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Neue Ansatze A _@

Spatial transcriptomics aB T cell act.
aB T cell diff.

af T cell prol.

Leukocyte med. cytot.

Reg. of aB T cell activ.

Reg. of a T cell diff.

Reg. of leukocyte med. cytot.
Reg. of T cell med. cytot.

Reg. of Th17 cell diff.

Reg. of Th17 type immune resp.
Reg. of Th1 type immune resp.
Reg. of Th cell diff.{

T cell med. cytot.

Th17 cell diff.

Th17 cell lineage commit.
Th17 type immune resp.

Th1 cell diff.

Th1 type immune resp.

Th2 cell diff.

Th cell lineage commit.

T cell related pathways

Brix SR, JASN 2024
Engesser J et al., NatCom 2024
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Neue Ansatze

-
g 1004 —m™m— - |
£ 1000 pd
5 g
- § 0.75
E
= a
o -
€ 100 E 0.50
5 B 0.25 | @ <490 CD4* cells/100 ml urine
§ E 0.0001
= B 000 | @ 490 CD4’ cells/100 ml urine BN
8 10 .§ ’ T T T T T T T
3 & 0 1 2 3 4 5 6
o Time after inclusion (month)
14 ° Number at risk (number of events)
T T 8 —92(0) 92(0) 92(0) 92(0) 92(1) 91(1) 89(4)
Renal Relapse Stable Remission ° 8(0) 8(0) 8(1) 7(1) 7(2) 6(3) 5(6)
(n=10) (n=90) o

Prskalo et al., JASN 2024
Sonnemann et al., KIRep 2023
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Potentielle Biomarker der ANCA - Vaskulitis

1. Loss of tolerance to MPO DC // 2. Autoimmunity to MPO generated

Sili infection
ca Z Genetic —_— @ )
3 | 2 Factors ~

~<udadl
“~environmental—" Alternative complement (@ ,(
= PR /\/\& Activation produces ,(

‘ CSa P l(

? ANCA
5. MPO released in the o ,(
microvasculature z(
) 4. ANCA binds to
Autoreactive Degrnulatlon MPO on cell surface
: 3 TRy NETosis
I/]?(lgls recognise Monocyte oA | 3. Neutrophil

A% \2 &R priming
' ° o s @ o, ‘ \

Diapedesis

A |

6. Endothelial damage and inflammation resulting in vasculitis

9 mpPO o NE Macrophage i
o

N R e Y

O'Sullivan KM + Holdsworth SR, Frontimmun 2021
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Potentielle Biomarker der ANCA - Vaskulitis

1. Loss of tolerance to MPO DC

// 2. Autoimmunity to MPO generated

Silica infection

2. Genetic
ol [ " @ > Factors :
“~environmental—" Qa ,(

ANCA
5. MPO released in
microvasculature
Autoreactive
T cells recognise Monocyte 3. Neutrophil
MPO
priming

_—

6. Endothelial damage and inflammation resulting in vasculitis

O MPO @ NE
& ™NFa o ros 7SR pua Y anca
7|1\ b4 ® PR3

O'Sullivan KM + Holdsworth SR, Frontimmun 2021
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Rolle des Wnt-Pathways bei Nierenerkrankungen

Cystic
kidney diseases

Proteinuric

kidney diseases Kidney fibrosis

Podocyte damage

Matrix accumulation
Oxidative stress EMT

Bone formation

Matrix accumulation
Osteoclast inhibition

Calcification

Mineral-bone

Vascular disease

calcification

Schunk et al. Nat Rev Nephrol 2020
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Rolle der DKK-Proteine im Wnt-Pathway

Absence of WNT ligands ; Presence of WNT ligands ! Inhibition of WNT signalling by DKK

@ 3 Endocytosis

Degradation

WNT target genes §
ANNS\
\/N\/\/\L

Schunk et al. Nat Rev Nephrol 2020
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Dickkopf-3 (DKK3) ist ein tubuldrer Stress-Marker

Schunk et al. Kidney Int 2021
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Dickkopf-3 (DKK3) ist ein tubuldrer Stress-Marker

Schunk et al. Kidney Int 2021
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Dickkopf-3 (DKK3) ist ein genereller Organschadigungsmarker

TAC 1 Woche TAC 4 Wochen
DKK3 DAPI
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(o)

Dickkopf-3 (DKK3) ist ein tubuldrer Stresssensor

Acute or sustained (4
tubular cell stress (

®

Hyaluronic acid
accumaluation

Delta eGFR (%)

Urinary
quantification

@ 100000

P<0.0001

e
> 10000
£
(=2
e
2
c 1000 S
©
[
q g
g
= 100
o
o)
©
£
> 10
1 T T
General CKD patients
population

DKK3 ranges (pg/mg creatinine)
m<200

®201-1000 =1001-4000 =>4000
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DKK3 und CKD-Progression bei Kindern

B - C
P<0.0001 P<0.0001
N=1,173 _ N=2,857

g g 4
= 04 T
3 3

5 5 6
o o
) )
8§ 51 S

S S -8
© ©
= =
c

8 -10- & 10+
T ¥

-12-

-15 - %—---— IMEE N W h_---l-llhlll
O 5000 1 0000 1 5000 20000 0 5000 1 0000 1 5000 20000
uDKKS3 (pg/mg creatinine) uDKKS3 (pg/mg creatinine)
ESCAPE study 4C study

Schunk et al. Lancet Child and Adolescent Health 2023
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DKK3 und CKD-Progression bei Kindern

A 10 o P=4.2x10" P=2.4x10"°
- 1 1
X
£ 5- T
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0 S SO F
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2

Cc -5-

& o .

=

E 4

@ -10 —

®

T 4
-15 | | | |

uDKK3 <1689 >1689 <1689 >1689
(pg/mg creatinine)
ESCAPE study 4C study

Schunk et al. Lancet Child and Adolescent Health 2023
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DKK3 und CKD-Progression bei Kindern

uDKK3 <1689 pg/mg creatinine

1-0 - Conventional blood pressure control
ﬁ;‘ —— Intensified blood pressure control
§ 0-8
'S P for interaction = 0.024
? (uDKK3 x randomization group)
() 0-6
Y
g 04
o
g
2 0-2
HR 0.81
95% CI1 0.35-1.86
0-0 P=0.617
0 2 4 6 8
Follow-up (years)
Patients 63 59 49 25 Conventional blood pressure control
at risk 65 60 48 18 Intensivied blood pressure control

Schunk et al. Lancet Child and Adolescent Health 2023
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DKK3 und CKD-Progression bei Kindern

uDKK3 <1689 pg/mg creatinine uDKKS3 >1689 pg/mg creatinine

o ﬁ_l )
g 0-8 0-8
c
?
[ 0-6 0-6
Y
g 04 0-4
[V}
g
&’ 0-2 0-2
HR 0.81 HR 0.33
95% CI1 0.35-1.86 95% CIl 0.17-0.64
0-0 P=0.617 0-0 {P=0-001
0 2 4 6 8 0 2 4 6
Follow-up (years) Follow-up (years)
Patients 63 59 49 25 50 39 28 10
at risk 65 60 48 18 53 36 26 5

Schunk et al. Lancet Child and Adolescent Health 2023
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Conventional blood pressure control
—— Intensified blood pressure control

P for interaction = 0.024
(uDKK3 x randomization group)

Conventional blood pressure control
Intensivied blood pressure control
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DKK3 und CKD-Progression bei Kindern

20000 P=4-7x10"

15000

6 Monate nach Beginn einer
Therapie mit ACEi/ARB
Ist uDKK3 halbiert
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Zusammenfassung

= Nierenbeteiligung bei ANCA — Vaskulitis ist sehr variabel
= Erschwert fir Einsatz von Biomarkern und fir Therapieziele
= Endpunkte reevaluieren (mit den Biomarkern)
= Bekannte Marker gut zur Risikostratifizierung, nicht zur Therapiesteuerung
= AKRIS — Score hohe prognostische Vorhersagekraft
= Neue Technologien

= DKK3 als potentieller therapeutischer Marker bei immunologischen
Nierenerkrankungen
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