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Pathogenese AAV

Medium vessel vasculitis Immune complex small vessel vasculitis
* Polyarteritis nodosa ¢ Cryoglobulinaemic vasculitis
» Kawasaki disease * IgA vasculitis (Henoch-Schénlein purpura) Tt
* Hypocomplementemic urticarial . .
vasculitis (Anti-C1q vasculitis) priming
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Large vessel vasculitis * Microscopic polyangiitis cell o ¢
* Takayasu arteritis ¢ Granulomatosis with polyangiitis ( I [ - ( S — )
e Giant cell arteritis ¢ Eosinophilic granulomatosis with polyangiitis )

Jennette Arthr & Rheum 2012
Chen, Jayne & Zhao Nature Rev Nephrol 2017
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ANCA = Antineutrophile Cytoplasmatische AntikGrper

PANCA vs. cANCA

»pP“ = perinukleares,
,,C“ = cytoplasmatisches
Fluoreszenzmuster
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Vaskulitis - Mortalitat
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Vaskulitis - OQutcome

Effects of rare kidney diseases on kidney failure:
a longitudinal analysis of the UK National Registry of Rare
Kidney Diseases (RaDaR) cohort

Katie Wong, David Pitcher, Fiona Braddon, Lewis Downward, Retha Steenkamp, Nicholas Annear, Jonathan Barratt, Coralie Bingham,
Constantina Chrysochou, Richard | Coward, David Game, Sian Griffin, Matt Hall, Sally Johnson, Durga Kanigicherla, Fiona Karet Frankl,
David Kavanagh, Larissa Kerecuk, Eamonn R Maher, Shabbir Moochhala, Jenny Pinney, John A Sayer, Roslyn Simms, Smeeta Sinha,
Shalabh Srivastava, Frederick W K Tam, Andrew Neil Turner, Stephen B Walsh, Aoife Waters, Patricia Wilson, Edwin Wong, Christopher Mark
Taylor, Dorothea Nitsch, Moin Saleem, Detlef Bockenhauer, Kate Bramham, Daniel P Gale, for the RaDaR consortium*
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Wong Lancet 2024
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CLINICAL RESEARCH: GLOMERULAR AND TUBULOINTERSTITIAL DISEASES
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. . - . New [
Manifestation Definition Persistent Worse
1. General Maximum scores 2 3
Myalgia Fain in the muscles 1 1
Arthralgia or arthritis Fain in the joints or joint inflammation 1 1

. Documented oral / axillary termperature. If rectal temperature is
Fever 233" C measured, raise threshold to 38.5° C 2 2
Weight Loss 22 kg Loss of dry body weight without dieting 2 2
2. Cutaneous Maximum scores 3 6
Infarct Area of tissue necrosis or splinter hasmorrhages 1 2
Subcutaneous or submucosal haemorrhage in the absence of
Purpura 1 2
trauma
Ulcer A disruption in the continuity of the skin 1 4
Gangrene Extensive tissue necrosis 2 6
Other skin vasculitis l;\;ean reticularis, subcutaneous nodules, erythema nodosum, 1 2
3. Mucous .
Membranes / eves Maximum scores 3 6
Mouth ulcers / granulomata | Aphthous stomatitis, deep ulcers, strawberry gingival hyperplasia 1 2
Genital ulcers Ulcers on the genitalia or perineum 1 1
Adnexal inflammation Salivary or lacrimal gland inflammation. 2 4
Significant proptosis =2 mrm protrusion of the eyeball 2 4
Scleritis | Episcleritis Inflammation of the sclera 1 e
Conjunctivitis / Blepharitis / Inflammation of the conjunctiva, eyelids or cornea - but not due 1 1
Keratitis to sicca syndrome
Blurred vision Deterioration of visual acuity from previous or baseling 2 3
Sudden visual loss* Acute loss of vision * ]
Uveitis Inflammation of the uvea (iris, ciliary body, choroid) 2 6
. Sheathing of retinal vessels or evidence of retinal vasculitis on
Ef;;abl :;:T%iié?:imms' fluorescein angiography; thrombotic retinal arterial or venous 2 &
haemorrhage) occlusion; soft retinal exudate (exclude hard exudates) / retinal
g haemorrhage
4.ENT Maximum scores 3 ]
. Bloody, mucopurulent, nasal secretion, light or dark brown crusts
Erlc':gy#"?::: sd;scr:irglz ;1 ata frequently obstructing the nose, nasal ulcers or granulomatous 2 4
usts Fu granu lesions observed on rhinoscopy
Paranasal sinus involvement Tendemess or pain over paranasal sinuses (usually confirmed 1 2
by imaging)
. Stridor or hoarseness due to inflammation and narrowing of the
Subglottic stencsls subglottic area observed by laryngoscopy 3 8
) Hearing loss due to middle ear involvement (usually confirmed
Conductive hearing loss by audiometry) 1 3
*ensori neural hearing loss Hearing loss due to auditory nerve or cochlear damage (usually 2 &

confirmed by audiometry)

BVAS

5. Chest Maximum scores 3 []
Wheseze Wheeze on clinical examination 1 2
Modules or cavites” Mew lesions detected on imaging : 3
Plaural pain and'or friction nub on clinical essesament;
Pleursl effusion / pleurisy radiologically confirmed pleural effusion. 2 4
Infiltrate Detected on chest X-ray or CT scan 2 4
Endobronchial pseudotumor or ulcerative lesions. NB: smooth
Endobronchial involverment stenotic lesions to be induded in VDI, subglottic lesions o be 2 4
recorded in the ENT section.
Massve haemoptysis /
alveolar hasmorhage Major pulmonary bleeding, with shifting pulmonary infiltrates [
Fespiratory failure The need for artficial ventilation [
6. Cardiovascular Maximum scores 3 []
Loss of pulses Clinical absence of peripheral arterial pulsation in any limb 1 [l
Clinical or echo detection of aortic / mitral ! pulmonary valve
\alwular heart disease invoivement 2 4
Pericarditis Pericardial pain / friction rub on dinical assessment 1 3
s mic candiac pain Typical clinical history of cardiac pain leading 1o myocardial 2 4
infarction or angina.
Significant impairment of cardiac function due to poor ventricular
Cardiomyopathy wall motion confirmed on echocardiograpiy l 8
Con trve cardiac fabere Heart failure by history or clinical examingtion 3 [
7. Abdominal Maximum scores i []
Peritonitis Typical abdominal pain suggestive of pertoneal involvement 3 E]
Bloody diarhoea Of recent onset 3 E]
Typicel abdomingl pain suggestive of bowel schasmia,
lachaemic abdominal pain confirmed by imaging of surgery 2 [
8. Renal Maximum scores [ 12
Hypertension Diastolic =85 mm Hg 1 4
Frobeinuria =1+ on uringlysis or =0.2g/24 hours 2 4
‘Moderate’ on urinalysis or 210 REC per high power field. usually
” taemeuia accompanied by red ceil casts 3 8
Serum creatinine 125-249 2 4
prmobL
Serum creatining 250-490
umollL At first assessment only 3 [
Serum creatinine 2500 4 A
prmobL
232: ;;TIII_'“;:;E‘:_IT_IT or Progressive worsening of renal function. Can be wsed at each . &
rance * assessment if the renal function has deterioratad from prior value
9. Mervous system Maximum scores [ ]
Headache Unaccustomed & persistent headeche 1 1
Meningitis Clinical evidence of meningism 1 3
Impairad orientation, memory or ather intellectusl function in the
Organic confusion absence of metabolic, paychiatric, pharmacological or toas 1 3
CaUSes.
Seizures (not Clinical or EEG evidence of abemant electrical activity in the 3 9
hypenensive) brain
Focal neurological signs lasting =24 howrs due to a CHS
Sl wascular event 3 n
Spinal cord kesion Clinical orimaging evidence of spinal cord involkéement 3 E]
Clinical evidence of cranial nerve palsy — score VIl nerve palsy
Cranial nerve palsy as sensorineural hearing koss, do not score ocular palsies i they 3 [
secondary to pressure effects
Sensory penpheral
neurapathy Objective sensory deficit in 8 non-dermatomnal distribution 3 [
Mononeuritis
multiplece Single or multiple specific motor nerve palsies 3 ]
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VDI

VASCULITIS DAMAGE INDEX (VDI)

This is for recording organ damage that has occurred in patients since the onset of vasculitis
Patients often have co-morbidity before they develop vasculitis, which must not be scored
Record features of active disease using the Birmingham Vasculitis Activity Score (BVAS)

A new patient should usually have a VDI score of zero, unless:

(a) they have had vasculitis for more than three months of onset of disease. and
(b) the damage has developed or become worse since the onset of vasculitis

1. Musculoskeletal

None

Significant muscle atrophy or weakness
Deforming/erosive arthritis
Osteoporosisivertebral collapse
Avascular necrosis

Osteomyelitis

2. SkinMucous mambranes
None

Alopecia

Cutaneous ulcers

Mouth ulcers

3. Ocular

Naone

Cataract

Retinal change

Optic atrophy

Wisual impaimentidiplopia

Blindness in one eye

Blindness in second eye

Orbital wall destruction

4. ENT

MNaone

Hearing loss

Nasal blockage/chronic discharge/crusting
Masal bridge collapse/septal perforation
Chrenic sinusitis/radiclogical damage
Subglottic stenosis (no surgery)
Subglottic stenosis (with surgey)

5. Pulmonary

MNaone

Pulmonary hypertention

Pulmonary fibrosis

Pulmonary infarction

Pleural fibrosis

Chronic asthma

Chronic breathlessness

Impaired lung function

6. Cardiovascular

None

Angina angioplasty

Myocardial infarction

Subsequent myocardial infarction
Cardiomyopathy

Walvular disease

Pericaritis 2 3 mths or pericardectomy
Diastolic BP z 95 or requirng
antihypertensives

No
[m|

Yes

00000

o0QO0OOCO oCco0oO0OO0 0000000

co0COO0DO

AAV-PRO

Name

Trial Number

Date

Centre

7. Peripheral vascular disease No Yes
None O
Absent pulses in one limb o]
2™ apisode of absent pulses in one limb o
Major vessel stenosis o]
Claudication >3 mths o]
Minor tissue loss ]
Maijor tissue loss o]
Subsequent major issue loss o
Complicated venous thrombosis o]
8. Gastrointestinal

None O

Gut infarction/resection o
Mesenteric insufficiency/pancreatitis o]
Chronic peritonitis a]
Oesophageal stricture/surgery o
9. Renal

MNone O
Estimated/measured GFR s 50% o
Proteinuria 2 0.5g/24hr o
End stage renal disease o
10. Neuropsychiatric

MNone O
Cognitive impaiment o]
Major psychosis o]
Seizures o]
Cerebrovascular accident o
2™ cerebrovascular accident o
Cranial nerve lesion o]
Peripheral neuropathy o]
Transverse myelitis o
11. Other

None O
Gonadal failure O
Marrow failure o
Diabetes o
Chemical cystitis o]
Malignancy o
Other o]

Organ-
Specific
Symptoms

Systemic
Symptoms

Treatment
Side Effects

Social and
Emotional
Impact

Concerns
about the
Future

Physical
function

Total VDI Score. Record the number of positive
Iltems (1 point for each). The VDI score can
either increase or remain the same over time.
Remember to carry forward any previous items
of damage.




Therapie der schweren ANCA Vasculitis/NCGN

Induktion Erhaltung
_ Rituximab (anti-CD20) Rituximab
Steroid
Oder A hi .
+/- zathioprin
Cyclophosphamid MTX
Avacopan MMF

gofs. zusatzlich

Plasmaaustausch



Guidelines

Dt
LJL.
ACR/VF S3
2021 Leitlinie
severe non-severe| [  OILT | [ Non-O/LT | | Krea<4 | severe non-severe
MTX over:
' RTX over RTX over: RTX or MTX + GC or
R over RTX, CYC CcYC MTX RTX or CYC RTX + GC
cyc AZA + GC cyc -
low dose GC GC alone low dose GC MMF Low dose GC kOW dose GC &Vl\ilf:-
Avacopan Low dose GC or vacopan
low dose GC
b j \ ) - < \ Avacopan ) Avacopan N / \
4 N\ 4 N\
Krea >4 No combination No combination consider
RTX + CYC RTX + CYC RTX + CYC
pref. Avacopan
- J \2 J
- 2 4 N
PLEX may be (Krea >34 A
Krea >5,7 PLEX may be . PLEX may be
NoPLEX considered considered considered
. Y, \ / - J
4 N e 4 N\
TXor AZA
. RTX :
)F:;X ov'(\aﬂr_i_x over: RTX over: RTX or AZA AZA S:II(\E/IrTX
or MMF AZA or MTX or MMF
L LFN 9 . J
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ADVOCATE Tral — Avacopan (C5aR-Hemmer)

The NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 FEBRUARY 18, 2021 VOL. 384 NO.7

Avacopan for the Treatment of ANCA-Associated Vasculitis

David R.W. Jayne, M.D., Peter A. Merkel, M.D., M.P.H_, Thomas |. Schall, Ph.D., and Pirow Bekker, M.D, Ph.D.,
for the ADVOCATE Study Group™®

52-week treatment period >
Avacopan- Avacopan, 30 mg twice daily

based mprednisone taper over 20 weeks

regimen <

(n=166)

RTX for 4 weeks -OR -

Avacopan 30 mg BID +
add-on immuno-
suppressants

Non-study GCs supplied for: i) ANCA-AV worsening; ii) non-ANCA-AV related reasons

Placebo Avacopan, twice daily |

— Prednisone, 60 mg/day with standard tapering to zero over 20 weeks

RTX for 4 weeks -OR -

GC-based
regimen
(n=164) <

Placebo + tapered
prednisone + add-on
immuno-suppressants

Non-study GCs supplied for: i) ANCA-AV worsening; ii) non-ANCA-AV related reasons

Mean Cumulative Glucocorticoid Dose

(mg Prednisone Equivalent)

3500

3000

2500

2000

1500 —

1000

500

=== Study supplied === Non-study supplied

2412.4 | 1092.4

GC-based Avacopan-based GC-based Avacopan-based
regimen regimen regimen regimen
Weeks 0-26 Weeks 26-52

Jayne et al. NEJM 2021



ADVOCATE Tral — Avacopan (C5aR-Hemmer)

Baseline GFR ~45 Lowest tertile (pre-specified)
Baseline GFR~21 %
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0 13 26 39 52 0 13 2 3 52
0.4 - Time (weeks) Time (weeks)

Relapse Free Probability

Baseline GFR <20ml/min
0.2- 2 "

* * I* /161 Avacopan

o= I
+ Censored T O® i
00— Logrank p=0.0091 E
=
Avacopan 156 153 149 146 145 133 129 115 92 0 £=10
Prednisone | 157 151 146 137 133 126 119 111 20 0 i« b Prednisone
[ | | | | | | | oL =
Q9
0 40 80 120 160 200 240 280 320 360 ©= 5 I
. ()
Time to Relapse (days) 2
S
Groups Avacopan — — —- Prednisone 0 :
P P Baseline eGFR (mean) Last eGFR after 52 Weeks (mean)
Prednisone = 17.5 mL/min/1.73 m2 Prednisone = 26.7 mL/min/1.73 m?
Avacopan = 17.6 mL/min/1.73 m? Avacopan = 33.9 mL/min/1.73 m?

Jayne et al. NEJM 2021



ADVOCATE Tral — Avacopan (C5aR-Hemmer)

Avatopan Prednisane All patients
group graup
Week 26
& dormains 1(1%) 1(1%) 2 (1%)
5 domains 4(3%) 43%) 8 (3%)
o diormiding 14 (%%) 7 [11%) 31 (10%)
3 domains 23 [15%) 41 (27%) 64 (21%)
2 domains 5k (36%) 44 (29%) 100 (33%)
1 damain 43 (28%) 32 (21%) 75 (14%)
0 domains 13 (B%) 14 (9%) 27 (9%)
Total 154 (100%) 153 (100%) 307 (100%)

A patient was considered to have involvernent of a specific domain if thene was

either an increase or a decrease inthe domain score at the timepoint of inbeest.

—)

Avacopan group Prednisone group p walue®
WS
BMI at week 13 11(51) 38 (81) 0006
EMI at week 26 14 (5-3) 38 (8-7) o018
Glucase Walerance at week 13 02 [25) 29 (9-6) 0006
Glucoss talerarnce at week 26 24(9-2) 34 (101) i 54
Blood peessure at week 13 B9 (133) 8.6 (12.3) o84
Blood pressure at week 26 138 (15-8) 138 (14-4) 099
Lipid retabalism st wesk 13 C 757 76 (6-7) 0052
Lipid rretabalism at week 26 B1(67) 106 (7.5) 00021
Glucscarticoid ryopathy at week 13 03 (1:6) 11(6-7) A5
Glucacorticnid myopathy at week 26 0-4 (1-9) 19 (9.9) 055
Skin toodcity at wesk 13 od 23 19 (4-8) B0078
Skin touicity at week 26 12 (34) 22(47) 0023
Mewropiychiatric effects at wesk 13 30127 37133 A1
Meuwropaynchiatric effects at week 6 2q117 L3 (157} (1 % ]
Infection at week 13 &R 227 8.0 (24-8) 064
Infection at week 26 B7(253) 156 (38-6) 0+ 0G6

Avacopan wirksamer in der Induktion einer anhaltenden Remission
durch Avacopan schnellere GFR-Besserung, vor allem bei niedrigerer GFR
unter Avacopan weniger Glucocorticoid-NW

Patel et al. LancRheum 2023
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Avacopan in Anti-Neutrophil Cytoplasmic
Autoantibodies—Associated Vasculitis
in a Real-World Setting

Jonas Zimmermann'%’, Janis Sonnemann’?’, Wolfram J. Jabs®’, Ulf Schonermarck?,
Volker Vielhauer?, Markus Bieringer®, Udo Schneider®, Ralph Kettritz'* and
Adrian Schreiber'?

'Department of Nephrology and Medical Intensive Care, Charité - Universitdtsmedizin Berlin, Germany; 2Experimental and
Clinical Research Center, Charité - Universitatsmedizin Berlin and Max Delbrtick Center for Molecular Medicine in the Helm-
holtz Association, Berlin, Germany; *Department of Nephrology, Vivantes Klinikum im Friedrichshain, Berlin, Germany;
“Department of Medicine IV, Division of Nephrology, LMU University Hospital, LMU Munich, Germany; *Department of Car-
diology and Nephrology, Helios Klinikum Berlin -Buch, Germany; and ®Department of Rheumatology and Clinical Immunology,
Charité - Universitatsmedizin Berlin, Germany

Received 1 March 2024; revised 6 June 2024; accepted 2 July 2024
Kidney Int Rep (2024) m, m—m; https:/doi.org/10.1016/j.ekir.2024.07.007
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Vaskulitis — Avacopan Real world Evidence

A BVAS B Renal BVAS C ANCA titer
gg 200
10 = 150
15 =
10\ 51\ = e
5
0 0 0
01 3 6 12 01 3 6 12 01 3 6 12
months months months
D s.creatinine E eGFR o F UACR
=
[# Table 1: Patient and clinical characteristics and treatment 8 80 é 2.0
Characteristic T 6 E 60 § 1.5
Sex— No. (%) ~ 4 — 40— = 1.0
Female 18/39 (46) g’ 2 N € 20 ; 0.5 \
Male 21/29 (54) 0 0 ;’ 0.0
Age — years (mean; I1QR) 64 (51, 72) 01 3 6 12 01 3 6 12 g 1 3 6 12
Diagnosis/Antibody — No. (%) months months months
GPA [ PR3-ANCA 22/39 (56) G H I
LD S E 15/39 (38) o UPCR CRP eGFR <15ml/min
MPA+anti-GEM-disease / MPO+anti-GBM 2/33(5) =
Newly diagnosed/Relapse — No. (%) = 3 c 60
Newly diagnosed 20/39 (51) o 2 o € 4
Relapsed 19/39 (43) G 1 \ D 40 =
BVAS (at time of diagnosis) — mean 17 (&) 0 £ \* £ 20 /'
o 0
& 01 3 6 12 6 12
months ) months
TSI g Ay
15 Pat (38%)'8GER <1 Gl
5= ¥ o N < A ‘;.h\,"
. ey A OSTERRE(CH
in Pat mit eGFR < s yi’ 2
s Medizinische Klinik mit Schwerpunkt Nephrologie und Internistische Intensivmedizin
@H ARITE Charité - Universitatsmedizin Berlin
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Vaskulitis — Avacopan Real world Evidence

Prednisolone-tapering (whole population) N=39

Cumulative dose (mean)
Oral prednisolone: 1817mg
I.v. methylprednisolone: 1019mg

&0

g Total prednisolone-equivalent: 3090mg
- 40
2
c
o
e
a
D ¢
£ 20
0 ﬁ—— r— o~
0 13 26 39 52
week
ADVOCATE:
1676mg + 654mg during the screening = 2330mg
s Medizinische Klinik mit Schwerpunkt Nephrologie und Internistische Intensivmedizin
@H ARITE ‘ Charité - Universitatsmedizin Berlin
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Vaskulitis — Avacopan Real world Evidence

Table 3. Primary and secondary outcomes

Primory oulcoms Table 4. Predictors of clinical remission at 26 weeks g 100 L g
Clinical ramission af wk 26 B1/B8 (90%) —~——m ] Y - 0 Dy
» o s OR (85% CI) = ' AR T — On or Before 30 Days
Clinical ramission at wi 52 2738 (Bd%) . A 1
Secondory outcomes Age (perhy) 104 (088111 o g75- ‘L =
Change in eGFR (baseline fo wk 26 (0 = 48) +12.2 (26.4) Eary avacopan initiation 1.79 (0.37-8.8) (‘1: k | '
Change in eGFR (baseline o wk 52 (n = 22) +19.8 {23.1) PLEX 0.20 (0.04-1.17) % 1,. 1
Duration of hematuria, wk 14.4 (8.1-20.6) . ' B
emolufion of hemlisio 42 (68%) Pulse mathylpradnisolone {par 100 mg) 1.00 (085107 E 0.501 f b 1_]
Proeinuria of wi 26, mgfg Cr 454 (154-1163) RTX theropy (no CYC) 084 (113113 p 1 ", '—\
Proleinuria af wk 52, mafg Cr 200 (143-742) Combinofion thampy (RTA + low-dosa CYC) 2.42 (0.48-17.8) &’ ‘ ) Phg |
Profeinuria, nadir, mgg Cr 387 (150-896) CYC Tenapy (no RTX) A g 0259 5 O R—
Teme fo nodir proteinurio, wi 15.4 {8.6-28.2) ﬁ '
Clinical ralopse 3 (3%) £ '
h.fBEﬁl:.II'IE requinng hospilolzation 12 {13%) g 0001 p =0.037
Dialysis depsndancs’ B (9%) K
Dealf 4 (4%) 0 3 6 Q 12 15 18

Time Since Induction (Months)
Number at risk

36 28 15 7 5 5 3
o 47 21 13 4 3 3 0

Avacopan was stopped in 20% (n=18) prior to 52 weeks due to adverse events:

Transaminitis (n=4)

gastrointestinalrelated side effects (n=3)

worsening kidney function, worsening proteinuria

increase prednisone for ongoing sinus disease, COVID19, fingertip necrosis, chest pain, shortness of breath, neuropathy,
new malignancy diagnosis, pruritus, and financial cost burden

, Medizinische Klinik mit Schwerpunkt Nephrologie und Internistische Intensivmedizin
( CHARITE Charité - Universitatsmedizin Berlin

Zonosi Klrep 2024



Therapie der schweren ANCA VasculitisNCGN

Induktion Erhaltung
_ Rituximab (anti-CD20) Rituximab
Steroid
Oder A hi .
+/- zathioprin
Cyclophosphamid MTX
Avacopan MMF

gofs. zusatzlich

Plasmaaustausch



Remission — Therapie Mainritsan 1

Rituximab
500-mpg infusion W v - +

Azathioprine

(mg/kg/day) 2 15 1
1040 - 1
. | -
90— Tl . Rituximab
_________ |
&0 = .
70 1--
Azathioprine

Probability of Remaining Free
of Major Relapse |%4)
LA
T

o I I I I I I I | I I
0 z 4 & 8 10 12 14 1& 18 20
Months since Randomization

T T T 1
22 24 % I8

Mo. at Risk
Rituximab 57 57 57 57 56 56 56
Azathioprine 58 58 55 54 53 33 350

5% 56 5 56 56 54 52 39
50 48 48 48 47 44 41 33

RTX Azathioprin tberlegen

@I-IARITE ‘

Medizinische Klinik mit Schwerpunkt Nephrologie und Internistische Intensivmedizin
Charité - Universitatsmedizin Berlin

Rituximab
500-mg infusion H v : ’
Azathioprine
(mg/kg/day) 2 15 1
100+
90 h“"-h___L Rituximab
$® =0 "heeeeey
W g By Lo
bl —-q_
£5 ] :
'Eﬁ 60 it
= E 50 Azathioprine
e
-
=)}
s
28  10-
T=
n.-l.E ED_
104
0 I I I I I I I I I I I I I |
] z 4 & B 10 12 14 16 18 20 22 24 26 I8
Months since Randomization
Mo. at Risk
Rituximab 5F 5F 57 57 34 54 53 53 52 51 51 51 30 47 36
Azathi-:iprine 58 56 52 51 30 S50 47 47 44 43 43 42 316 35 30

Guillevin NEJM
2014



Remission — Therapie RITAZAREM

Relapsierende AAV

1g RTX alle 4 Monate (bis Monat 20) versus Azathioprin 2mg/kg bis Monat 24 (abgesetzt Monat 27)

CHARITE ‘

Axathopaine - Riluximab

1007 Wgeea¥ ! W ! !
= e T e nas I
= |
a3 | et i
I —— :
& 075 L :
L i
r— |
: 2
&
= 050 :
) : _
@ i . -
g | — .
i | : : I
%_ 0235 .
3 :
g :

{0 0 = :

0 4 B 12 16 20 24 28 32 36 40 44

Time from Randomisaticn {(Months)

Medizinische Klinik mit Schwerpunkt Nephrologie und Internistische Intensivmedizin
Charité - Universitatsmedizin Berlin

Smith ARD 2023
23



Remission — Therapie Mainritsan 2

100 - Table 2 ANCA evolution and B-cell detection patterns throughout
' follow-up for patients with =1 relapses or none
e Patients with
% 7 =1 relapse(s) No relapse
< Parameter profile (n=22)" (n=139)
= ANCA evolution (%)

% o0 7 Always negative 7{31.8) 33{23.7)
% Megative at inclusion and became positive 3(13.6) 14 {10.1)
"EE 40 Positive at inclusion and became negative 2(9.1) &1 (36.7)

% Positive at inclusion and titres rose 1{4.5) 10(7.2)
- Positive at inclusion and remained stable 9{40.9) 29(20.9)

20 Circulating CD19+ B cell evolution (%)

—— Fixed-schedule RTX infusions Always negative 11 (50) B (5.8)

— Individually tailored RTX infusions Detected at least once 11 (50) 131 (94.2)
o ANCA and circulating CD19+ B cell evolutions (%)

| T T T T | ANCA-negative and no drculating B cells detected 4(18.2) 5(3.6)

0 6 IEMFM.m 18 24 28 Other m 134 (96.4)

1.5-fache Reduktion an Rituximabinfusionen
17,3% (tailored) vs. 9,9% Relapse (p=0,22), major relapses auch haufiger (7,4 vs 3,7%)
Kein Benefit in Infekt. Komplikationen (19,8 vs 11,1%)

Charles ARD 2018
, Medizinische Klinik mit Schwerpunkt Nephrologie und Internistische Intensivmedizin
( CHARITE Charité - Universitatsmedizin Berlin 24



Remission — Therapie RTX wie lange?

1-”"EL'I_'_‘ R
|
(] L | L  remrememeemssmememssesssesssdssa-
g g
% © 0.8
5 S,
= m
£ £ 0.6
= 5
2 - =
S 0.4- s 0.4-
=
é —— Azathioprine .1':-:_'-" —— Individually-tailored/Placebo
= 5. 18-mo. fixed-schedule RTX S 0.2 Individually—tailored/RTX
g 0. - =+ 18-mo. individually—tailored RTX o === Fixed-schedule/Placebo
&= ~=- 36-mo. tailored/fixed RTX o - =+ Fixed-schedule/RTX
---- 36-mo. fixed/fixed RTX 0.0
0.0 J J T J T T | ] I I I I I I
0 12 24 36 48 60 72

0 12 24 36 48 60 72 84
Months from randomisation

Months from randomisation in MAINRITSAN3

Azathioprin unterlegen

‘ RTX tailored schlechter

RTX langer als 18 Monate ohne sicheren zusatzlichen Benefit wenn initial fixed Regimen
Delestre ARD 2023

, Medizinische Klinik mit Schwerpunkt Nephrologie und Internistische Intensivmedizin
( CHARITE Charité - Universitatsmedizin Berlin 25



Remission — Steroide TAPIR study

GPA Pat in Remission, Induktionstehrapie innerhalb 12 Monate
Prednisolon 5-20mg/d

-> randomisiert in 5mg vs Omg
1st EP: relapse rate

Table 1. Baseline characteristics of the study population

Om Sm
{N=1g1] {N:ngl p-value
Age at randomization years, Median (IQR) 58.5 (49.4-66.8) 57.44 (44.1-64.4) 0.2425
Sex N (%)
Female 29 (41%) 39 (54%) 0.1107
Male 42 (59%) 33 (46%)
Race N (%)
American Indian/Alaska Native 1(1.4) 1(1.4) 0.1590
Asian 7(9.9) 3 (4.2)
Black or African American 0 (0.0) 1(1.4)
Unknown or Not Reported 0 (0.0) 4(5.5)
White 63 (88.7) 63 (87.5)
Disease duration years, Median (IQR) 0.90 (0.63-7.74) 0.87 (0.64-3.50) 0.3870
Disease Status N (%)
MNew disease 41 (58) 40 (56) 0.7915
Relapsing disease 30 (42) 32 (44)
ANCA N (%)
PR3-ANCA 53 (83) 60 (88) 0.3251
MPO-ANCA 5 (8) 7 (10)
Both PR3 & MPO 1(1) 0 (0)
ANCA Negative/Unknown 5 (8) 1(2)
Treatment N (%)
Rituximab 34 (49%) 33 (46%) 0.6824
Methotrexate 14 (20%) 11 (15%) 0.4360
Azathioprine 13 (19%) 24 (33%) 0.0505
Mycophenolate 2 (3%) 01{0) 0.2377

Relapse Percentage

Unter kompletter Seroidreduktion mehr Minor relapsi

Dieses bei RTX-basierter Therapie nicht signifikant

CHARITE ‘

18%

16%

14%

12%

8%

6%

4%

2%

0%

15.5%

Prednisone 0 mg/day

N=71

A. Proportion of patients with disease relapse by Month 6

p=0.0227 _
OR 4.22 (95% CI: 1.1—15.8)

4.2%

N=72

Prednisone 5 mg/day

B. Rate of disease relapse at Month 6 stratified by use of rituximab

25%

[
o
®

—
7]
®

10%

Relapse Percentage by Treatment Arm
]
p- 4

0%

Medizinische Klinik mit Schwerpunkt Nephrologie und Internistische Intensivmedizin
Charité - Universitatsmedizin Berlin

p=0.667

OR 1.50 (0.23—9.62)

8.8%

N=34

Rituximab + 0 mg/day

6.1%

N=33

p=0.023
OR 9.50 (1.11—81.67)
20.0%
2.6%
N=35 N=39

Rituximab + 5 mg/day Mo Rituximab + 0 mg/day No Rituximab + 5 mg/day

Merkel ACR 2024
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Outcome — was Ist entscheidend?

Association of the AAV-PRO questionnaire with
established outcome measures in AAV

Annika Maunz', Johann Jacoby?, Joerg Henes & 3, Joanna C. Robson © 4,
Bernhard Hellmich @& ', Christian Loffler ® "-5#

Table 4. Correlation analyses of AAV-PRO domains with BDI, SF-36, BVAS and VDI

OSSs (r) §88 (r} TSE (r) SEl{r) CAF [r) PE {r) Phycisians' perception Patients' perception

BDv tl 0.380** 0.454=* 0.519== 0.760** e15=* 0.319** eResearch for novel *Chronic disease requiring

12 0.509%* 0.550° 0.659°* 0.779%* 0.746°* 0423+ dicthe Blomerk TR
SF-36/PF 1 0267 L0557 —0.337%* _0.491% _0.418°* —0.844%* predictive biomarkers 9 Py

t2 —0.487%* -0.671%* —0.441%* —622%* -0.575%* 0839 *Tools to predict disease *Untreated symptoms (fatigue)

- 3 53 P 3 % 5 Fox 3

SF-JG/RFE :; :g:;g;,, j:g: . :g::f,, j:gii,, :g::] e ﬂ?.;l.? . actl\{ltx (relapses or *Fear of consequencies of
SF-36/RPE tl —0.300%* -0.420%* —0.406** —0.593%* -0.475%* -0.370% remission) long-term .

2 —0.482%+ -0.501%* —0.482%* —).664% —0.585%* —0.481% A : immunosuppression
SF-36/E&CF tl 0387+ 0.658% —0.465°* 0.683%* -0.588%* —0.619%* Personaliz.ed.therap.:es «Multitherapies for

12 —0.554%* -0.731%* —0.594°* —0.807%* -0.733%* —0.726%" *Glucocorticoid-sparing s ditios (Frai
SE-36/EWB 1l 0377 0,579 0,525+ _0.787%* 0.706>* _0.530%* strategies comorbidities (frailty)

12 —0.491%* -0.595%* —0.569°* 0.776%* -0.751%* -0.612% «Work impairment
SF-36/S0cF tl —0274%+ -0.524%+ —0.309%* 0.533% -0.448%* —0468%*

12 —0.470%* 0.552%* —0.554%* 0,598+ -0.572%* —0.519%*
SF-36/Pain tl -0.376** -0.654%* -0.396%* —0.474%* -0.391%* —0.540%*

12 —0.443%* 0.723%* —0.519%* 6254 -0.561%* —0.545%*
SF-36/GH tl —0.419%* -0.633%* —0.423%* —0.641%* -0.569%* -0.632%*

12 —0.494%% —0.600%* —D.518%* —0.650% ~0.602%* —0.549%*
BVAS tl 0.116x 0.184° 0.145 x 0.151x 0.079 x 0288%*

12 0.154 x 0.100 0.224* 0.319+% 0.339% 0256
VDI t1 0.107 x 0.031 x 0.053 x 0.036 x 0.108 x 0.005 x

12 0.254* 0,150 x 0.092 x 0.152x 0.201° 0.169*

Maunz Rheum 2024

Vaskulitis-spez PRO korrelieren nur eingeschrankt mit etablierten Vaskulitis-Parametern (BVAS, \é{?@‘“‘:c“’ Frontiers Imm
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Therapierefraktaritat-Induktionstherapie

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Rituximab versus Cyclophosphamide
for ANCA-Associated Vasculitis

John H. Stone, M.D., M.P.H., Peter A. Merkel, M.D., M.P.H., Robert Spiera, M.D.,
Philip Seo, M.D., M.H.S., Carol A. Langford, M.D., M.H.S.,
Gary S. Hoffman, M.D., Cees G.M. Kallenberg, M.D., Ph.D.,

E. William St. Clair, M.D., Anthony Turkiewicz, M.D., Nadia K. Tchao, M.D.,
Lisa Webber, R.N., Linna Ding, M.D., Ph.D., Lourdes P. Sejismundo, R.N., B.S.N.,
Kathleen Mieras, C.C.R.P., David Weitzenkamp, Ph.D., David lkle, Ph.D.,
Vicki Seyfert-Margolis, Ph.D., Mark Mueller, B.S., C.C.R.P., Paul Brunetta, M.D.,
Nancy B. Allen, M.D., Fernando C. Fervenza, M.D., Ph.D., Duvuru Geetha, M.D.,
Karina A. Keogh, M.D., Eugene Y. Kissin, M.D., Paul A. Monach, M.D., Ph.D.,
Tobias Peikert, M.D., Coen Stegeman, M.D., Ph.D., Steven R. Ytterberg, M.D.,
and Ulrich Specks, M.D., for the RAVE-ITN Research Group*

Stone NEJM 2010

TRANSLATIONAL SCIENCE

Association of baseline soluble immune checkpoints
with the risk of relapse in PR3-ANCA vasculitis
following induction of remission

Gabriele Gamerith,' Finn Mildner," Peter A Merkel,® Kristina Harris,” Laura Cooney,’
Noha Lim, Robert Spiera @ ,* Philip Seo,* Carol A Langford,® Gary S Hoffman,®

E William St Clair,” Fernando C Fervenza,® Paul Monach,” Steven R Ytterberg, "
Duvuru Geetha @ ,"" Arno Amann, Dominik Wolf," Ulrich Specks, "

John H Stone @ ," Andreas Kronbichler @ '

Gamerith AnnRheumDis

aYaYe Xa)

1.0

0.8

0.6

0.4

0.2

Cyclophosphamide—
Rituximab Azathioprine
Efficacy Measure (N=99) (N=98) Difference P Value
number (percent) percentage points (95% Cl)

Complete remission

6 mo 63 (64) 52 (53) 11 (-3 to 24) 0.13

12 mo 47 (47) 38 (39) 9 (-5to 22) 0.22

18 mo 39 (39) 32 (33) 7 (-7 to 20) 0.32
Remission and <10 mg/day of prednisone

6 mo 70 (71) 60 (61) 10 (-4 to 23) 0.16

12 mo 59 (60) 60 (61) -2 (-15t0 12) 0.82

18 mo 54 (55) 52 (53) 2 (-12 to 15) 0.84
Complete remission at any time 76 (77) 70(71) 0.15

Rituximab arm

" n= 36; 100 % achieved remission
o " n;53, 88.7 % achieved remission

p < 0.001

n= &; 33.3 % achieved remission

sCD27 high and sLag-3 low
1 sCD27 low or sLag-3 high
1 sCD27 low and sLag-3 high
1] 5 10 15 20

months

Cyclophosphamide/azathioprine arm

n=4;: 100 % achieved remission

10 11— | -.-.— 3 o -

" S n=45; 95.6 % achieved remission
0.8 :-|= 45; 85.4 % achieuememissiun
0.6 p=0.166
0.4
0.2

sCD27 high and sLag-3 low
.1 sCD27 low or sLag-3 high
g | — sCD27 low and sLag-3 high

0 3 10 15 20
mnnths
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Surface antigens
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Periphelar Blood
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Lejeune M. et al., Front Immunol 2020
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Novel treatment approaches: Daratumumab

Patient 1: 57j, male Patient 2: 41j, male
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active kidney disease dialysis-dependent AKI,
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Novel treatment approaches: Daratumumab
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Insufficient depletion of tissue antibody-producing cells

Bone-
marrow

@I—IARITE ‘
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Cellular therapies as a new option for improved depletion of B cells

Tumour cell

O
- > Tumour death
~ antlgen
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"""" pore
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>

Transmembrane recognition
domain | | . . e W
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signalling cascade LS casCan 2
Transcription of T cell ) 4
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CHARITE ‘ June C. et al.,Science 2018



Chimeric antigen receptor (CAR) T cells

CAR with
anti-CD19 scFv
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Plasmablasts/g spleen

Plasmablasts & intermediate plasma cells decreased after CD19 CAR T-

treatment
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Histopathological changes strongly decreased in CD19 CAR T-treated mice
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‘ CD19 CAR-T In human AAV \

PR3-ANCA-positive granulomatosis with polyangiitis (GPA) with kidney, lung, joint,
ENT, eye, and skin involvement, ED 12/1994 (Hamburg)

« 52 yrs, male
« Medical history:
—1995-2001 Endoxan (po) and Prednisolon (po)

— 03/06 Relapse with skin, joint, and ENT involvement

— 3x Endoxan i.v. (Berlin Buch)
o cumulative Cyclophosphamide: 150 g !!

—Azathioprin 5-11/06 -> Intolerance o —
David Simon Gerhard Kronke

—MMF 11/06-08/09 -> Arthralgias : . :
Rheumatologie und Klinische Immunologie
—MTX 25 mg/Woche s.c. 08/09-12/14 Charité

— 12/2014 Relapse with skin vasculitis
—RTX 4x 375mg/m2 12/14 &1/2015
@HARJJFQT)J 04/15, 05/15, 11/15



PR3-ANCA-positive granulomatosis with polyangiitis
(GPA)

» Relapse 8/16 Skin vasculitis and arthralgias

« RTX 1g 8/16

« 12/16 additional MTX -> Intolerance (Nausea, headaches)

« 3/17 RTX, additional Azathioprin

» 6/17 persistent biopsy-proven leukocytoclastic cutaneous vasculitis with necrosis
« MMF 2¢g/d

« 11/17-2/19 Pause of therapy because of Therapy fatigue

« 02/2019 Majorrelapse Lung

« 3/19 Rituximab 4x 375mg/m2

« 10/19: Rituximab 500mg

» 4/20: Rituximab 500mg

« 12/20: Rituximab 500mg

« 5/22: Rituximab 500mg

« 11/23 Minor Relapse with rising ANCA, Arthralgias, erythrozyturia
« 11/23 Rituximab 1000mg

CHARITE ‘
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PR3-ANCA-positive granulomatosis with polyangiitis (GPA)

Positive PR3-ANCA and incomplete B cell depletion despite continuous treatment with Rituximab

B cell count PR3-ANCA levels
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PR3-ANCA-positive granulomatosis with polyangiitis
(GPA)

New lung granuloma formation, dyspnea and B-symptomatology despite treatment with rituximab

(chariTe | 2 small new granulomas in the right lower lobe

40



CAR T cell therapy

- _______00__0_000_0_]
20.06.2024
Cell count 1.0 x 108 / 10 CAR-positive viable T-Zellen

Karnofsky-Index before 100%
therap

ECOG Score before therap 0
Lymphodepletion Cyclophosphamid Fludarabin

Cytokine Release Syndrome Grad |

Neurotoxicity (ICANS No ICAN
CAR-T-induzierte Zytopenie BN GINeI:loN0
Antiinfektive Prophylaxe Aciclovir / Cotrimoxazol

CHARITE ‘
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CAR T cells, B cells and PR3-ANCA in the peripheral blood after
CAR T cell therapy
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CD19+ B cells in the bone marrow are diminished post-treatment

: 1° = G us]
3 | coon, coto subset’ | (1)
4 g 8"
3| ) =
: 0]
3 1u3-_- . 103-_5 9
o o0 .
3 5y - 1 L M " >
O 3 0O oS ) O —
Q - ) [
1 T 0 w* 10 -o* o o 1°
cD20—— CD27

nf n° 1w PUE
Irmalure Boells
o " n® s 825
. £b20, SO0 subsst
0* : e np :::E
" 14
o’ : W RS =
© D19 Bcels O)
< ° s o : 0 >
i 0l i m m
3
(] - o o« ()]
O O O =
" T W L] Ty ) a.. 1t
10 5] 10 10 T T L T T T T
104 ] ll]4 IDU

CHARITE ‘



« ANCA Vaskulitis verbunden mit ernéhter Morbiditat und Mortalitat
« Avacopan als Therapieoption in der Induktionstherapie

« CAR-T als aufkommende Therapieoption

adrian.schreiber@charite.de

vaskulitiszentrumberlin@charite.de
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