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Nomenklatur und Klassifikation - NEPHRG\I:DGIE
Chapel Hill Consensus Conference 2012 e

Immune Complex Small Vessel Vasculitis
Cryoglobulinemic Vasculitis
IgA Vasculitis (Henoch-Schonlein)
Hypocomplementemic Urticarial Vasculitis

(Anti-C1q Vosculitis)
Medium Vessel Vasculitis , \
Kawasaki Disease

ANCA-Associated Small Vessel Vasculitis

Microscopic Polyongiitis
| J Gronulomatosis with Polyangiitis
' (Wegener’s)
Eosinophilic Granulomatosis with Polyangiitis
Large Vessel Vasculitis
Takayasu Arteritis (Churg-Strouss)

Gilant Cell Arteritis

Klinikopathologische Klassifikation

Medical

Jennette JC et al. Arthritis Rheum, 2013; 65:1-11; Abblldung von Jennette JC. Clin Exp Nephrol. 2013; 17(5): 603-606. e by of Graz




ANCA Testung - genetische Unterschiede
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Genetische Unterschiede je nach Serotyp (MPO vs. PR3)
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Lyons PA et al. N Engl J Med 2012; 367:214-223; Lyons PA et al. Nat Commun 2019; 10(1): 5120.

% of patients with feature

Clinical feature MPO+ AAV | MPO+ EGPA ANCA-

(non EGPA) EGPA
Glomerulonephritis 85 29" 9
Neuropathy 20 79* 57
Asthma n.d. 100 100
Eosinophilia 4.5 100 100
Pulmonary hemorrhage 17 4 4
Ear nose or throat 32 81 88
Pulmonary infiltrates 20 45 61*
Cardiac involvement 3 15 30"
Rituximab response 98 80 38

Verschiedene Syndrome aufgrund der genetischen Unterschiede
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ANCA Testung - klinische Unterschiede

GRANULOMATOSIS

(mainly: ENT disease, lung
nodules/masses, retroorbital
tumour, pachymeningitis)

Granulomatous inflammation can

be accompanied by nonspecific

inflammatory vessel changes in the

surrounding tissue

Non-severe AAV

Usually PR3-ANCA-
positive; sometimes
ANCA-negative

Predominantly
granulomatous features

No renal involvement
or other prominent
vasculitis features

Low risk of life/organ-
threatening disease

High relapse risk

INCREASED RELAPSE RISK

Mahr A et al. Rheumatology 2019; 58(10): 1707-1709.

Severe PR3-AAV

PR3-ANCA-positive

Mixed granulomatous-
vasculitic features

Renal involvement
and/or other prominent
vasculitis fetatures

Intermediate risk of
life/organ-threatening
disease

Intermediate relapse
risk

INCREASED MORTALITY

Severe MPO-AAV

MPO-ANCA-positive

Predominantly
vasculitic features

Renal involvement
and/or other prominent
vasculitis features

High risk of life/organ-
threatening disease

Low relapse risk

SMALL-VESSEL
VASCULITIS

(mainly: glomerulonephritis,
alveolar hemorrhage,

mononeuritis multiplex, scleritis)

The characteristic vessel
inflammation is capillaritis

and/or involvement of arterioles

and/or venules

Verschiedene Serotypen sind mit unterschiedlichen klinischen Charakteristika und Risikoprofil assoziiert

Medical
University of Graz



Neue ACR/EULAR Klassifikation Kriterien NEPHRG\':DGIE

2022 AMERICAN COLLEGE OF RHEUMATOLOGY / EUROPEAN ALLIANCE OF ASSOCIATIONS FOR RHEUMATOLOGY
CLASSIFICATION CRITERIA FOR GRANULOMATOSIS WITH POLYANGIITIS

CONSIDERATIONS WHEN APPLYING THESE CRITERIA

* These classification criteria should be applied to classify a patient as having granulomatosis
with polyangiitis when a diagnosis of small- or medium-vessel vasculitis has been made

o Alternate diagnoses mimicking vasculitis should be excluded prior to applying the criteria

CLINICAL CRITERIA

Nasal involvement: bloody discharge, ulcers, crusting, congestion,

blockage, or septal defect / perforation +3
Cartilaginous involvement (inflammation of ear or nose cartilage, hoarse voice

or stridor, endobronchial involvement, or saddle nose deformity) +2
Conductive or sensorineural hearing loss +1

LABORATORY, IMAGING, AND BIOPSY CRITERIA

Positive test for cytoplasmic antineutrophil cytoplasmic antibodies (CANCA)

or antiproteinase 3 (anti-PR3) antibodies

Pulmonary nodules, mass, or cavitation on chest imaging

Granuloma, extravascular granulomatous inflammation, or giant cells on biopsy +2

Inflaimmation, consolidation, or effusion of the nasal/paranasal sinuses,
or mastoiditis on imaging +1

Positive test for perinuclear antineutrophil cytoplasmic antibodies (PANCA)

or antimyeloperoxidase (anti-MPO) antibodies

Blood eosinophil count > 1 x10%/liter -4

Sum the scores for 10 items, if present. Ascoreof 25is ded for classification of GRANULOMATOSIS WITH POLYANGIITIS.

Beispiel fiir GPA

Suppiah R et al. Ann Reum Dis 2022 81(3):321-326.; Grayson PC et al. Ann Rheum Dis. 2022 81(3):309-314.; Robson JC et al. Arthritis Rheumatol. 2022 74(3):393-399.; Kronbichler et al. Rheumatology 2023 62(3): 993-995.

Neue Klassifikationskriterien fur MPA, GPA und EGPA

Klinische Klassifikation; nicht geeignet fur

Diagnosestellung

Gesicherte Diagnose einer KleingefaBvaskulitis oder

Vaskulitis der mittelgroBen GefalBe ist erforderlich

Fur Forschungszwecke
Serotyp spielt eine wesentliche Rolle

Limitationen ins Betracht ziehen

Medical
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Traditionelle Biomarker
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ANCA Antikorper als Biomarker fur Relapsrisiko NEPHRG\I:{)GE

A Relapses B Relapses
100- pos vs neg p=0.002 100+ pos vs neg p=0.5
reapp vs neg p=0.002 pos vs reapp p=0.3
80+ 80 -
Q S > ANCA Status mit Relapsrisiko assoziiert
7;60- ANC:;;atet;s s :;60- ANCA statu:
—— PR3"%9 (n= — MPQ"®9(n=2 : :
8 | —Prramsinasy 2 | —MPOMsath (retrospektive Studien)
§ 40/ — PRI®P(n=10) § 401 — MPO™#P(n=3)
> Widerspruchliche Resultate von RCTs
20+ 20+
al . E—— 5l » RTX Erhaltungstherapie aufgrund des
6 2'0 4'0 6l0 Bb 160 150 0 2b 4'0 6'0 8b 1(;0 1é0 - 1cti
=0 1 e et ANCA Status -> mehr Relapse (statistisch

MAINRITSAN-2 MAINRITSAN-3 jedoch nicht signifikant)

Table 2 ANCA evolution and B-cell detection patterns throughout i i
follow-up for patients with >1 relapses or none Supplement Table 6. ANCA Evolution and CD19+ B-Cell-Detection Patterns Throughout Follow-Up for

. . .
Patients with >1 Relapses or None according to Treatment Arm* > T h p t g l lt Z t h t
P—— Siens i 1K fo Tresment erapiesteuerung soute zur Leit nic
>1 Relapse(s) (N=14) No relapse (N=83)
) =1 relapse(s) No relapse RTX,n=2  PBO,n=12  RTX,n=48 _ PBO, n=35
Parameter profile (n=22) (n=139) ANCA evolutiont h d d AN CA St t t h - d
ANCA evolution (%) Alway§ neggtive ) 0(0) 1(8) 19 (40) 9(26) a n a n eS a u S e n SC ] e e n
Always negative 7618 33(237) por:ﬁﬁ:tlve atinclusion and became 0(0) 7(58) 4(8) 8(24)
Negative at inclusion and became positive 3(13.6) 14(10.1) Positive at inclusion and became 1(50) 1(8) 13(27) 6(18)
Posftive at fndusion and b.ecame negative 2(9.1) 51(36.7) ”eéi:;‘é\e/e atinclusion & fters rose 00 - 36) 42 Vve rd e n
Positive at inclusion and titres rose 1(4.5) 10(72) Positive at inclusion & remained stable 1 (50) 2(17) 9(19) 7(21)
Positive at inclusion and remained stable 9(40.9) 29(20.9) Circulating CD19+ B-cell evolution
Circulating CD19+ B cell evolution (%) glways gege:tive 1 :gg; %3)100) ;g g;; 25((?1 o)
. etected at least once
Always negative 1100 858) ANCA and circulating CD19+ B-cell
Detected at least once 11 (50) 131 (94.2) evolutions
ANCA and circulating CD19+ B cell evolutions (%) deﬁt\gc?:d-negahve &no circulating B cells 0 (0) 0(0) 5(10) 0(0)
ANCA-negative and no circulating B cells detected 4(18.2) 5(3.6) Other 2(100) 12(100) 43(90) 35 (100)
Other 18 (81.8) 134 (96.4)

Medical

McClure et al. J Clin Rheumatol 2019; 25:217-223.; van Dam LS et al. NDT 2021; 36: 1408-1417; Charles P et al. Ann Int Med 2020; 173:179-184.; Charles P et al. Ann Rheum Dis 2018; 77:1443-1449. University of Graz



CD19+ B-Zellen
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Schwere Infektionen und baseline B-Zell Zahl in der RAVE Studie
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Morris AD et al. Kidney360 2021; 2(3): 586-597.; Odler B et al. Ann Rheum Dis 2023, 82(5):681-687.

> Relapsrisiko:

— Beobachtungsstudien: inkomplette B-Zell
Depletion und B-Zell Repopulation nach RTX als
Risikofaktor

— keine eindeutige Evidenz zur pradiktiven
Wertigkeit aus RCTs (RAVE, RITUXVAS,
MAINRITSAN)

— Rolle der B-Zell Depletion im Gewebe?

» Infektrisiko:

— Reduzierte B-Zell Zahl zum Zeitpunkt der
Einleitung der Induktionstherapie ist mit hoherem

Infektrisiko assoziiert
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B-Zell Depletion - Lokalisation und Verteilung
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Unterschiedliche autoreaktive B-Zell Komposition in
Patient*innen mit PR3-AAV ist mit unterschiedlichem
Relapsrisiko assoziiert

Berti et al. Arthitis Rheum 2023, 75(5): 736-747.;: McClure, M. (2022). B cell therapy in ANCA-associated vasculitis. https://doi.org/10.17863/CAM.86210

Blood
Pre-RTX Post-RTX

. B naive

. B switched memory

. B non-switched memory
M BGC

. B plasma IgA

. B plasma IgG

57%

Nasal
Pre-RTX Post-RTX

8.6%
0.5%

12.6%

Unterschiedliche Gewebe- und Blut B-Zell

Komposition nach RTX Therapie
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Proteinurie und Hamaturie NEPHRG DG”E

» Hamaturie:
ASSOCIATED WITH OUTCOME IN ANCA-ASSOCIATED VASCULITIS

INTERNATIONAL SOCIETY
OF NEPHROLOGY

PROTEINURIA AND HEMATURIA AFTER REMISSION INDUCTION ARE ki d n ey \T\ I s N
]

INTERNATIONAL

Marker der renalen Beteiligung

Patients and exposures Kidney failure or death

Data from 5 European RCTs (Cox regression)
O@®  (xiuxvas vprovE, MYCYC,

..‘ MAINRITSAN 1&2)

¢ 571 patients with AAV
- ¢ 60% PR3, 35% MPO

77% with kidney involvement

Induction 4-6 Maintenance Median
follow-
(L7 months therapy 2';"?;:‘3‘2 HR 3-06
(C195% 1.09-8.59)

Rolle in der Prognose-Einschatzung ist unklar, jedoch die

neueste Daten weisen auf eine positive pradiktive Wert

Zusammenhang mit den histopathologischen Veranderungen

und Schwergrad der Hamaturie (z.B.: RBC cast) ist noch zu

klaren

PERSISTENT PERSISTENT
L DIENY HEMATURIA PROTEINURIA

PROTEINURIA Is associated with kidney Is associated with kidney
Is associated with kidney outcome ehpee relapse chron. Veranderun gen?

PERSISTENT PROTEINURIA : Marker der glomerularen Schadigung oder Konsequenz der

PCR (protein/creat ratio) 2 0.05 g/mmol
g PERSISTENT HEMATURIA :
> 10 red blood cells/mm?3
If missing data, Hu 2 1x on urine dipstick

In multivariate analysis, after adjustment for
age, ANCA type, maintenance therapy, serum creatinine, PCR and hematuria after induction therapy

> Proteinurie:

Benichou et al., 2022 CONCLUSION: In this large cohort of AAV patients, persistent proteinuria
after induction therapy was associated with death/kidney failure and kidney

— Wichtiger Pradiktor des Outcomes in CKD

relapse, whereas persistent hematuria was an independent predictor of kidney
relapse

— Zusammenhang mit den histopathologischen Veranderungen

— Persistierende Proteinurie ist mit renalen Relapse assoziiert

Fehlende Standardisierung der Hamaturie-Bestimmung

Medical

Benichou et al. Kidney Int 2023, DOI: (10.1016/j.kint.2023.02.029) (ahead of print), Odler B et al. Clin Kidney J 2023; sfad009, https://doi.org/10.1093/ckj/sfad009 University of Graz
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Potentielle neue Biomarker
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Biomarker in AAV - Oase der Moglichkeiten

Komplement System

ANCA und weitere AAV-assoziierte Antikorpern
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Abbildung von Kitching AR et al. Nat Rev Dis Primers 2020; 6:71.
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Biomarker - Verwendung in AAV
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Therapieantwort vemreamon
Remission

response to disease or treatment

-
candidate marker Assessment of sensitivity & specificity
L4 L4
- Re la S r] S] ko High throughput and minimum
sample preparation
fekti isik
- Infektionsrisiko

Medikament-Toxizitat

Abbildung von Morris AD et al. Kidney360 2021; 2(3): 586-597.

VALIDATION

Reproducible results using
larger sample size

Broader selection of patients cohorts

CLINICAL UTILITY

Assessment against biological and/or
clinical endpoints to help confirm
diagnosis and determine therapy

i. Diagnostic utility
ii. Prognostic utility (risk of recurrence)

iii. Predictive utility (treatment response)
iv. Susceptibility risk
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Urinary monocyte chemoattractant protein-1 (uMCP-1) - NEPHRG DG”E
Inflammationsmarker der Niere
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uUMCP-1 ist ein potenzieller uMCP-1 ist spezifisch fiir aktive renale
Biomarker der aktiven renalen AAV AAV
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Tam FWK et al. NDT 2004, 19(11): 2761-68.; Moran SM et al. NDT 2020; 35(2): 283-291. University of Graz



Urinary soluble CD163 (usCD163) - NEPHRG\':DGIE
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The Clinical Application of Urine
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sCD163 in ANCA Vasculitis
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o 1 2 3 4 0 1 2 3 4 2 3 4 0 1 2 3 4 0 1 2 3 prospective diagnosis of renal vasculitis flare, where it displays high precision (AUC 0.95) in
CD163 score CD163 score D163 score CD163 score CD163 score separating flare from flare mimics. Normalization to total urine protein value can correct false-
positive results in the setting of high-grade proteinuria, restoring diagnostic accuracy
CD163 ist hoch-prasent in der Niere Diagnostischer Marker des renalen Relaps

von AAV Patient*innen

Medical

O'Reilly VP, et al. J Am Soc Nephrol 2016; 27(9):2906-2916; Moran SM, et al. J Am Soc Nephrol 2021;32(11):2920-2932 University of Graz



,» T cell exhaustion* Profil und losliche immunecheckpoint Molekiile

- systemische Marker

NEPHROTOGIE
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McKinney EF, et al. Nature. 2015; 523(7562):612-616.; Gamerith G et al. Ann Rheum Dis. 2022; 83:253-261.
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> Immunecheckpoint-Inhibitoren  induzieren  haufig

autoimmun Nebenwirkungen

» ,CD8+ T cell exhaustion® Profil ist mit Relapserisiko

assoziiert

> plasma losliche immunecheckpoint Molekule (sTim-3,
sCD27 and sBTLA) sind mit niedriegerem Relapse- aber
in PR3-AAV Patienten

mit hoherem Infektrisiko

assoziiert
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Immunokompetenz - “Status des NEPHRG\E) GIE
| mmun Syste ms ¢ MEDIZINSOHE UNIVERSITT SmAz LTt UNIV KnIKUM Rz

Transplantation Autoimmunity

Overdosed

- t -
Insufficien immunosuppression

immunosuppression

Incidence of rejection
UOI3D9}Ul JO 3dU3P U]

Immunocompetence —»

~&— Immunosuppression Relapse risk Infection risk (or malignancy)
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Zusammenfassung NEPHRG{DGE

> ANCA Testung und Serotyp Bestimmung sind essentiell fur die Diagnosestellung,

jedoch nicht geeignet zur Therapiesteuerung

> ANCA Serotyp ist mit genetischen und klinischen Merkmalen, sowohl mit dem

klinischen Outcome stark assoziiert
> Neue klinische Klassifikation, bestehender Diskussionsbedarf

>, Iraditionelle Biomarker* (ANCA-AK, CD19+ B-Zellen, Proteinurie, Hamaturie)
konnen in der klinischen Praxis hilfreich sein, jedoch sind noch viele Fragen

offen

> ldentifikation und Validation von neuen Biomarker ist notwendig m
Medical
University of Graz
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Danke fiur lhre Aufmerksamkeit!
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