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Intensiviert: Ausgewahlte Patienten:

(1) Kombinationstherapie: CYC + RTX + GC (+ AVAC) Klinische Konstellationen
Dosiseskalation: CYC, GC - Hoher BVAS

(2) Off-label/exp. Therapien - Terminale Organbedrohung

- Multiple ,major items”

] %

Intensivierte Induktionstherapie bei ausgewahlten Patienten

&

Induktionstherapie:
Remissionsinduktion
- bei ED

- im Rezidiv

- bei Refraktaritat




AAV: EULAR Leitlinien Rheumatologie 2022 update
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EULAR recommendations for the management of
ANCA-associated vasculitis: 2022 update

Induction of Remission

not organ-/life-threatening’ [ . | organ-/life-threatening’  RPGN
L )

1= [ Start RTX l + [Combine with GC? ] + [ Start J‘_
(or MTX or MMF) (or avacopan®) RTX4or CYC

Taper GCs to [

5 mg/day
after 4-5 months?

l

- - d

Plasma exchange <
may be considered®

Consult ]

o No
Remission? s [ Expert Centre

Ausgewahlte Patienten:
Klinische Konstellationen

- Hoher BVAS

- Terminale Organbedrohung
- Multiple ,major items”

Standardschema vs. Individualschema

Induktionstherapie:
Remissionsinduktion

Hellmich et al, ARD 2023
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AAV-Th i fehl : ACR 2021 & EULAR 2022 & KDIGO 2021 <y
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Guidelines/ | AR
Recommendations (0

NON-SEVERE

MTX over: RTX over CYC RTX over:
RTX over CYC RTX, CYC, Low dose GC MTX RTX or
Low dose GC AZA + GC, Avacopan MMF CYC1 . . .
GC alone Low dose GC | | Low dose Die Nephrologie fiihrend
Low dose GC Avacopan GC .
in Empfehlungen:
Cr > 4.0 mg/dL 'No combination No combination anside ;
T e dctiitsie _ ,,F:YC+-RTX in bes?nde:er
— —_— Situation zu erwagen
r>57mg/dL PLEX may be PLEX may be
(> 500 llmollLﬂ' considered* considered
TMP/SMX TMP/SMX TMP/SMX
| '"f":':"“' IVIG IVIG IVIG
prophylaxis (if 1gG < 3.0 g/L )5 (if1gG <3.0 g/L )* (ifIgG <3.0 gL )*

RM O = -

. RTX over:
RTX:aver: AZA or MTX or MMF RIXorAZA

AZA or MTX
Moura et al, Nephrol Dial Transplant 2023
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Guidelines /

Recommendations |

Cr > 4.0 mg/dL
> 350 pmol/L)

r > 5.7 mg/d
> 500 pmoliL)

Infection
prophylaxis

RM O -

No PLEX?

RTX over CYC
Low dose GC

NON-SEVERE

MTX over:
RTX, CYC,
AZA + GC,
GC alone
Low dose GC

RTX over CYC RTX over:
Low dose GC MTX
Avacopan MMF
Low dose GC
Avacopan

No combination
RTX + CYC?

Na cambination
RTX + CYC?

PLEX may be
considered*

PLEX may be
considered

TMP/SMX
VIG

(if IgG < 3.0 g/L )§

TMP/SMX
IVIG

(iflgG <3.0 g/L )8

(if 1I9G < 3.0 g/L )*

KDIGO
2024

Practice Point 9.3.1.1: A practical treatment
algorithm for AAV with kidney involvement is

given in Figure 6.
RTX or Diagnosis of AAV
cYc!
Low dose ¥
GC Disease assessment
Induction of remission

TMP/SMX

RTX over:
AZA or MTX

RTX over:
AZA or MTX or MMF

RTX or AZA

Cyclophosphamide -+ (glucocorticoid taper or avacopan)
OR

(Rituximab + Cyclophosphamide) + (glucocorticoid taper)

IVIG T PTG ——————————
Lol

!

Rituximab + (glucocorticoid taper or avacopan)

OR

!

Moura et al, Nephrol Dial Transplant 2023

Floege et al, Kidney Int 2024



AAV-Therapieempfehlungen: Studien zu CYC+RTX Kombination
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R

B
. Rituximab Control
40 40+
RITUXIVAS 30- 304
Schema: RTX 375/gm 4w + CYC 2x15mg/KG iv 5
vs. CYC (standard, 3-6 mon). N=44 g 7 a
Charakteristika: (pra-)terminale NI, hoher BVAS:19 ol 2 R bl
% L d <] é ®
0 i 2 _ . 04 .
(I) é ll3 2]6 512 (I) Ql) ll3 216 3]9 512
Weeks
B First Severe Adverse Event
100+
i k
3 § 50+ Rituximab group
23
Lé g 2 Control group
s
Y T T T T T 1
0 2 4 6 8 10 12
Months after Randomization
No. at Risk
Control 11 8 7 7 7 7 7
Rituximab 33 23 19 19 19 19 19

Jones RB, NEJM 2010



AAV-Therapieempfehlungen: Studien zu CYC+RTX Kombination
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RITUXIVAS
Schema: RTX 375/gm 4w + CYC 2x15mg/KG iv

CycLowVas-Studie
Schema: RTX 1g Tag1+14 + 6xCYC 500mg (n=66)

Vergleich mit historischen Daten EUVAS (n=198)
Charakteristika: follow-up 56m

A Mortality

Cum Survival
3 1

T
22222

Zusatzlich:

signifikant <GC
signifikant<CYC Dosis
Hohe Signifikanz: bei PR3+
Infektraten: idem

B ESRD

Cum Survival

Cum Survival
% -
/

il

Time ey
Jones RB, NEJM 2010
McAdoo et al, Nephrol Dial Transplant 2019
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B ESRD

RITUXIVAS
Schema: RTX 375/gm 4w + CYC 2x15mg/KG iv

A Mortality

CycLowVas-Studie [
Schema: RTX 1g Tag1+14 + 6xCYC 500mg i

L c Relapse |
Time (days) } “ L\L 7
5.
Endurrance-Trail (Ph3)
Schema: RTX 1g Tag1+14 +/- 6xCYC 500mg

Jones RB, NEJM 2010
McAdoo et al, Nephrol Dial Transplant 2019; Dirikgill et al, BMC open 2022
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Exkurs: Hypothese zur CYC+RTX Kombination

Alkylierung von Guanin

4-Hydroxy-Cyclophosphamid

Lymphatisches System
uberproportional genetisch
reprasentiert mit Guanin
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Rituximab (RTX) + Cyclophosphamid

A. Antibody-dependent
cellular cytotoxicity (ADCC)
-

APOPTOSIS

C. Complement dependent D. Phagocytosis by i ; . i .
cytotoxicy i Macrdohagies B-Zell-Depletion. Hoch effiziente Depletion des

C1q Yo e lymphatisches Systems (B>T
Lymphozyten)

RTX

Opsonization of B cells by RTX
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Exkurs: Hypothese zur CYC+RTX Kombination 2y e
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Rituximab (RTX) + Cyclophosphamid

Apoptose der Zellen

A. Antibody-dependent
cellular cytotoxicity (ADCC)
-

?/ sugar-phosphates
-r
y\ A , ‘

APOPTOSIS
C. Complement dependent D. Phagocytosis by Hoch effiziente Depletion des
cytotoxicy Membrane Macrophages

C1q A, Ak lymphatisches Systems (B>T
Rrx,a ; Lymphozyten)

‘ Htarget”: Lymphom
‘ Jtarget”: ELS/cluster

Opsonization of B cells by RTX
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AAV: tiefes Kompartiment des ektopen lymphatisches System (ELS) ¥y GNIVERSITATSKLINIKUM DER
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Ltherapierefraktare” autoimmune Cluster
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> w4 ,

“2 4
{3

'

4

o4

a4

l«’“,

X ‘-"’ 7}
*'fn)
oY XA

AL SN
Sk
: e
- -‘v,...
: s G2
X e
®e e % @® ot‘
©® @@ . ez e
; Wy PR3-ANCA* B cell
_ ¥ 4 = Q B cell @ 3 : +
‘;" %.“ ' @ @~ "~ Germinal < (" % @ -
T A g @ Foc teneleel @ 3\\/ %
YO TV WY ‘.. b y,‘{/(ﬁgﬁ
o~V el sairs s ‘®© Untreated new-onset PR3-ANCA® GPA -
: 13 . 0@ eo_
. " - L. oo ©I% ® Upper respiratory tract (ELS)
- £ \ - 0] -
= e 2 9@ ®@. Plasm}c.u o®
LRSS - ™) rich zone B
&) & Tcellrich area o

PR3-ANCA* B cell
+

Bombardieri, Nature Review, 2021
Lamprecht, J Clin Inv, 2015
Weppner, J Autoimmun, 2018



AAV-Therapieempfehlungen: KDIGO 2024
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KDIGO
2024

Practice Point 9.3.1.1: A practical treatment
algorithm for AAV with kidney involvement is
given in Figure 6.

Diagnosis of AAV

Disease assessment

!

Induction of remission

!

Rituximab + (glucocorticoid taper or avacopan)
OR
Cyclophosphamide + (glucocorticoid taper or avacopan)
OR
(Rituximab + Cyclophosphamide) + (glucocorticoid taper)

Consider plasma exchange*

!

!

Floege et al, Kidney Int 2024
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KDIGO . .
2024 Ausgewahlte Patienten:

Klinische Konstellationen

Practice Point 9.3.1.1: A practical treatment

algorithm for AAV with kidney involvement is - Ho h er BVAS
given in Figure 6. - Terminale Organbedrohung
Diagnosis of AAV - Multiple ,major items“
D'seaseaIsessme"t Standardschema vs. Individualschema
Inducti f remissi . q
e °"1'°"“ - Induktionstherapie
Rituximab + (glucocorticoid taper or avacopan) s e .
OR Intensiviert:
Cyclophosphamide + (glucg;orticoid taper or avacopan) K om b i nat I onst h era p | e: CYC + RTX + G C + AVA C
(Rituximab + Cyclophosphamide) + (glucocorticoid taper) D 0 Si ses ka |a ti on: CYC G C
* ’

Consider plasma exchange*

4

Floege et al, Kidney Int 2024



AAV oft mit extra-renalen aber inklusive renalen Manifestationen
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Diagnosis
GPA (n=2434) MPA (n=1434)

Demography
Age, years 53-4 (163; n=2413) 63-6 (14-6; n=1422)
Gender
Men 1301/2433 (53-5%) 705 (49-2%)
Women 1132/2433 (46-5%) 729 (50-8%)
Diagnosis
GPA 2434 (100%) 0
MPA 0 1434 (100%)
Organ pattern
Constitutional 1534/2384 (64-3%) 740/1356 (54-6%)
Musculoskeletal 1375/2384 (57-7%) 660/1356 (48-7%)
Skin 619/2429 (25-5%) 303 (21-1%)
Mucosa 95/2411 (3-9%) 12/1420 (0-8%)
Eyes 533/2412 (22:1%) 50/1422 (3:5%)
Ear-nose-throat ~ 1697/2433 (69-7%) 172 (12-0%)
Lung 1470/2432 (60:4%) 507/1433 (35-4%)
Cardiovascular 185/2430 (7:6%) 103/1433 (7:2%)
Gastrointestinal 170/2429 (7-0%) 103/1431(7-2%)

| Kidney 1403 (57-6%) 1188 (82-8%)
Central nervous 228/2414 (9-4%) 63/1420 (4-4%)
system
Peripheral nervous  395/2410 (16-4%) 289/1420 (20-4%)

system

: ; : . o
Data-driven subclassification of ANCA-associated vasculitis: 'k (!)
model-based clustering of a federated international cohort
Karl Gisslander, Arthur White, Louis Adlett, Zdenka Hruskowd, Peter Lamprecht, Jacek Musiat, Jamsheela Nazeer, James Ng, Dedan O'Sullivan,

Xavier Puéchal, Matthew Rutherford, Marten Segelmark, Benjamin Tersier, Viadimir Tesal, M ichelangelo Tesi, AugustoVaglio, Krzysztof Wojcik,
Mark ALittle*, Aladdin ] Mohammad?®, on behalf of the FAIRVASC consortivmf

Ill

Nieren: ,,major item” und ,,Schliissel“-Manifestation:
- Krankheitslast
- Outcome/Prognose

- Richtungsweisend flir Therapieauswahl ?

Giesslander et al, Lancet Rheumatol 2024
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Diagnosis

GPA (n=2434) MPA (n=1434) GPA: klinisches Mosaik izz: Ig;:;%gr;atos
Demography
Age, years 53-4(16:3; n=2413) 63-6 (14-6; n=1422)
Gender
Men 1301/2433 (53-5%) 705 (49-2%)
Women 1132/2433 (46-5%) 729 (50-8%)
Diagnosis
GPA 2434 (100%) 0
MPA 0 1434 (100%)
Organ pattern

Constitutional 1534/2384 (64-3%) 74071356 (54-6%)
Musculoskeletal  1375/2384 (57-7%) 660/1356 (487%)

Skin 619/2429 (25-5%) 303 (21-1%)
Mucosa 95/2411 (3-9%) 12/1420 (0-8%)
Eyes 533/2412 (22.1%) 50/1422 (_3-5%)
Ear-nose-throat  1697/2433 (69-7%) 172 (12-0%)
Lng 147012432 (b 4%) 50711433 (35-4%) Eher vaskulitisch
Cardiovascular 185/2430 (7-6%) IOfflff :;-2%: Eher systemisch
Gastrointestinal 170/2429 (7-0% 103/1431 (7-2%
I Kidney 1403 (57-6%) 1188 (82-8%) |
Central nervous 228/2414 (9-4%) 63/1420 (4-4%)
system
Peripheral nervous ~ 395/2410 (16-4%) 289/1420 (20-4%)
system

Giesslander et al, Lancet Rheumatol 2024



AAV mit schwerer Lungenbeteiligung (major item): alveoldrer Himorrhagie: maximierte Therapie

Avacopan for ANCA-associated vasculitis

with hypoxic pulmonary haemorrhage

Focus of study was to assess Results
outcomes of avacopan treatment in
ANCA-associated vasculitis (AAV)
with pulmonary haemorrhage
requiring oxygen or mechanical
ventilation.

Mathods Avacopan
LELLLELES Median ICU stay
Case series: n=8 9 days (range 6-60)
Complete resolution n=8
Y Y Hypoxia n=8 Median 10 days (range 2-40)
MPO (n=5) PR3 (n=3) Mechanical Survival and
ventilation n=4 sustained remission n=8
Rehospitalisation n=0

Follow-up:
6 months (range 2-13)

Chalkia, A. et al. Avacopan is associated with favourable outcomes in patients with
NDT (2024) AAV requiring respiratory support, with a favourable safety profile.
ONDTSocial All patients survived and sustained remission.

Chalkia et al, NDT 2024



AAV mit schwerer Lungenbeteiligung (major item): alveoldrer Himorrhagie: maximierte Therapie

Avacopan for ANCA-associated vasculitis

with hypoxic pulmonary haemorrhage Maximierte Therapie

Focus of study was to assess Results CYCn=1
outcomes of avacopan treatment in RTX n=4
Al:ﬁc&-anodand v;:emlitis (AAV)
requiring oxygen or mechanical CYC+RTX n=4
o PLEX n=4
AL e )
ChSS secies: Timd , 1 Avacopan add on
C te ti =8
Y Y Hypoxia n=8 Median 10 ::ysso(r:ngg!;:m Tag 10 (2-40)
MPO (n=5) PR3 (n=3) Mechanical Survival and GC fre n=3 von 8
' ventilation n=4 sustained remission n=8

Follow-up: Rehospitalisation n=0

6 months (range 2-13)

Chalkia, A. et al. Avacopan is associated with favourable outcomes in patients with
NDT (2024) AAV requiring respiratory support, with a favourable safety profile.
ONDTSocial All patients survived and sustained remission.

Chalkia et al, NDT 2024



AAV mit schwerer Lungenbeteiligung (major item): alveolarer Himorrhagie: maximierte Therapie

Table 1. Clinical characteristics of 15 patients with AAV with DAH

treated with avacopan®

Demographics and clinical presentation Patient data
Age at presentation with DAH, median (IQR), y 66 (52-72)
Female, n (%) 9 (60)
Body mass index, median (IQR)? 27 (21-36)
Ethnicity, n (%)°

White 14(93)

Unknown® 1(7)
Smoking status, n (%)

Never smoked 11 (73)

Former smoker 4(27)
Vasculitis disease status, n (%)

Newly diagnosed 9 (60)

Relapsed 6(40)
Immunosuppression before admission 2(13)
ANCA ELISA, n (%)

PR3 8(53)

MPO 7 (47)
AAV subtype, n (%)

GPA 8(53)

MPA o .V
BVAS/WG, median (IQR)® ¢ 8(-100 °
Organinvolvement, n(%) ~ TTmm=—-—moT

Renal 9 (60)

General® 10(66)

ENT 7 (46)

Nervous system 1(7)
BAL confirmation, n (%) 14(93)
SpO,/FO; on presentation, median (IQRY 449 (397-461)
Respiratory failure, n (%) 3(20)
Renal failure, n (%) 2(13)
Remission induction therapies, n (%)

Rituximab 14 (94)

Plasma exchange 5(33)

Cyclophosphamide (IV) 3(20)

ACR Open Rheumatology
Vol. 0, No. 0, Month 2024, pp 1-10
DOI 10.1002/acr2.11726

© 2024 The Author(s). ACR Open Rheumatology published by Wiley Periodicals LLC on behalf of American College of Rheumatology.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits
use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or

adaptations are made.

Treatment of Antineutrophil Cytoplasmic
Antibody-Associated Vasculitis With Diffuse Alveolar

Hemorrhage With Avacopan

AmMERICAN COLLEGE

o RHEUMATOLOGY

Sam D. Falde," () Amos Lal," Rodrigo Cartin-Ceba,? Lester E. Mertz,? Fernando C. Fervenza,' Ladan Zand,’
Matthew J. Koster," () Kenneth J. Warrington," Augustine S. Lee,® Nabeel Aslam,® Andy Abril,2 and Ulrich Specks'

Table 2. Clinical characteristics and outcomes stratified by time of administration of avacopan during presentation

with diffuse alveolar hemorrhage*

Early avacopan® (n = 7) Late avacopanb (n=8) P

MPA, n (%) 6(85) 1(13) 0.005
MPO-ANCA, n (%) 6 (85) 1(13) 0.005
BVAS/WG, median (IQR) 7 (3-10) 8(6-10) 0.44
Organ involvement, n (%)

General 5(71) 5(62) 0.78

Renal 5(71) 4 (50) 0.65

ENT 2 (25) 7(71) 0.07

Nervous system 0(0) 1(13) 0.34
SpO,/FiO; on presentation, median (IQR) 442 (363-458) 449 (427-458) 0.69
Respiratory failure, n (%)

HFNC 1(14) 0(0) 0.33

IMV 2(28) 0(0) 0.15
Renal failure, n (%) 1(14) 1(13) 0.92
Achievement of remission,® n (%)

Remission 7 (100) 7 (88) 0.33

Complete remission 5(71) 5(62) 0.71
Death, n (%) 0(0) 1(13) 0.919

Falde et al, ACR Open Rheumatol 2024



AAV mit schwerer Nieren- und Lungenmanifestation (major items) unter CYC+RTX+Avacopan

Table 1.
AAV patients’ characteristics on avacopan
age (years, median, min-max) 59, 20-81
gender female/male (n/n) 15/15
ethnics (white/non-white) (n/n) 30/0
primary diagnosis/relaps (n/n) 2713
AAV type GPA (n)/ MPA (n) 20/10
PR3-/MPO-ANCA positive (n/n) 20/10
renal biopsie: GN (n) 30
extra-renal major organ involvement (n) 30
pulmo (n) 26
cns (n) 4
cardiac (n) 2
eye (n) 19
mesenterical(n) 3
neuritis-{ry--- B
o BVAS (mean, min-max) 232, 13-43 7~ N

~
-
~~~~~
"""""""

Assmann G et al, ARD suppl 2024
10.1136/annrheumdis-2024-eular.2573
Assmann G et al, Rheumatol Adv Pract 2024 (submitted)



AAV mit schwerer Nieren- und Lungenmanifestation (major items) unter CYC+RTX+Avacopan

Fig: survival of AVV patients on avacopan and glucocorticoids over 52 weeks.

Table 1. BVAS V3.0
AAV patients’ characteristics on avacopan 100,0% ee— R
1a;;;;_.""‘~o--o-:-0-—-.---0—-—-0~__~; i 3% -
age (years, median, min-max) 59, 20-81 90,0% Slepr — ‘{3/ #r —
<0.0001 <0.0001
gen@er femgle/male (q!n) 15/15 _— 75,9% (n=22) 79.3% (n=23) - .
ethnics (white/non-white) (n/n) 30/0 82,1% (n=23) il
primary diagnosis/relaps (n/n) 2713 2002 72,4% (n=21)
AAV type GPA (n)/ MPA (n) 2010 60,0% 3
PR3-/MPO-ANCA positive (n/n) 20/10 . 58,6% (n=17) !’"
renal biopsie: GN (n) 30 ' 46,7%(n=14) § 1
extra-renal major organ involvement (n) 30 008 40,0% (n=12) » }
pUlmO (n) 26 30,0% 30'0% (n=9)
cns (n) 4 .
: 20,0% "
cardiac (n) 2 _ .
=8=n% Acavopan survival
eye (n) 19 10.0% o 10,0% (n=2) —e—n% GC-free
mesenterical(n) 3 0,0% ——— . a4
D.eur-ltl% '(ﬂ) ________ _9 ______________ w4 w8 wl2 wl6 w20 w24 w28 w32 w36 w40 w44 w48 w52

(n=30) (n=30) (n=30) (n=30) (n=30) (n=29) (n=29) (n=29) (n=29) (n=29) (n=29) (n=28) (n=28)

-
- ~
\ ’

N, -

Seo -

-
_______

Assmann G et al, ARD suppl 2024
10.1136/annrheumdis-2024-eular.2573
Assmann G et al, RMD open (submitted)



AAV mit schwerer Nieren- und Lungenmanifestation (major items) unter CYC/RTX/Avacopan

Real-World Experience With Avacopan in ANCA- '}‘\ I s N
Associated Vasculitis

Methods & Cohort

Multicenter study

INTERNATIONAL SOCIETY
OF NEPHROLOGY

=——— | from United States é‘lh

{ =92

88‘

Avacopan In newly

) Retrospective analysis I (

diagnosed & relapsing

AAV

Median time to

!
Start avacopan 3.6 wks ?J}
Stop steroid 5.6 wks

Study period:

: 2. Cyclophosphamide(CP) 2%
P Gl ( 3. Rituximab & low dose CP 47%

KIREPORTS

Kidney International Reports

RezaZ et al, 2024

Visual abstract by:
Priya John MD,DM

X @drpriyajohn

Baseline Characteristics Outcomes
£i'n £
Renal involvement 77% . w
M Cllnical remission | Clinical remission
: . (]
Relapsing vasculitis 34% | By at week 26 at week 52
R
Y
Baseline eGFR<15ml/min/1.73m? 239/, 900/0 840/0
- = =
Baseline KRT 10%| B “ a
j Change in eGFR |Change in eGFR
Patients who received Pl EX 14% g (baseline to week |(baseline to week
'Y 26) 52)
: - R
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AAV unter CYC/RTX/Avacopan: Daten zu Komplikationen: Infekte

RITUXIVAS

Schema: RTX 375/gm 4w + CYC 2x15mg/KG iv

vs. CYC (standard, 3-6 months). N=44 :>
Charakteristika: (pra-)terminale NI, hoher BVAS:19

Keine Unterschiede: Infektionen (12 Mon)

CycLowVas-Studie
Schema: RTX 1g Tag1+14 + 6xCYC 500mg (n=66) Keine Unterschiede: Infektionen trotz signifikant

Vergleich mit historischen Daten EUVAS (n=198) Léanger andauernder B-Zell-Depletion (56 Mon)

Charakteristika: follow-up 56m
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Ausgewahlte Patienten:
- Terminale Organbedrohung: Niere
- Ggf. auch mit multiple ,,major items*

...scheint effalversprechend als ... il @ als

Intensivierte Induktionstherapie bei ausgewahlten Patienten Re?iﬁséB“Si"duktion
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- Ggf. auch im Rezidiv

Intensiviert:
Kombinationstherapie: CYC + RTX + GC + AVAC

CAVE: retrospektive, aber umfassende Daten flir AAV der Niere, retrospektive kleine Fallzahlen fiir nicht-renale AAV
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