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

following induction of remission
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Efficacy Measure

Complete remission
6 mo
12mo
18 mo
Remission and <10 mg/day of prednisone
6 mo
12 mo
18 mo

Complete remission at any time¥

Cyclophosphamide—

Rituximab Azathioprine
(N=99) (N=98) Difference P value
number (percent) percentage points (95% Cl)
63 (64) 52 (53) 11 (-3 to 24) 0.13
47 (47) 38 (39) 9 (-5t022) 0.22
39 (39) 32 (33) 7 (-7 to 20) 0.32
70 (71) 60 (61) 10 (-4 to 23) 0.16
59 (60) 60 (61) -2 (-15t0 12) 0.82
54 (55) 52 (53) 2 (-12to 15) 0.84
76 (77) 70 (71) 0.15

Cyclophosphamide/azathioprine arm

Rituximab arm
1.0 n=4; 100 % achieved remission
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j\“—\ n=36; 100 % achieved remission ‘—\1_’*"_‘_\ n= 45; 95.6 % achieved remission
RAR S S —le ol - SR A 23
n=53; 88.7 % achieved remission + -+ -
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0.6 =0.166
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Avacopan for the Treatment of ANCA-Associated Vasculitis

David R.W. Jayne, M.D., Peter A. Merkel, M.D., M.P.H., T as ).
for the ADVOCATE Study Group*

homas J. Schall, Ph.D., and Pirow Bekker, M.D, Ph.D.

Remission 52w

Prednisone (N=164)

Avacopan (N=166)

90 / 164 (54.9%)

109 / 166 (65.7%)

Disease Status

Newly diagnosed subjects

66/ 114 (57.9%)

70/ 115 (60.9%)

Relapsing disease

24/ 50 (48.0%)

39 /51 (76.5%)

ANCA Status
Anti-PR3 positive

40/ 70 (57.1%)

43 /72 (59.7%)

Anti-MPO positive

50/ 94 (53.2%)

66 /94 (70.2%)

Background Treatment
Cyclophosphamide

30 /57 (52.6%)

33 /59 (55.9%)

Rituximab

60/ 107 (56.1%)

76 /107 (71.0%

Type of AAV
GPA

52 /90 (57.8%)

56 /91 (61.5%)

MPA

38 /74 (51.4%)

53 /75 (70.7%)
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Creatinine (mg/dl)
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Novel treatment approaches: Daratumumab
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Insufficient depletion of tissue antibody-producing cells
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Cellular therapies as a new option for improved depletion of B cells

CHARITE ‘
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Chimeric antigen receptor (CAR) T cells
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CD19 CAR T cells detectable in all analyzed organs
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CD19-expressing B cells depleted in CD19 CAR T-treated mice
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CD19-expressing B cells depleted in CD19 CAR T-treated mice
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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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Kidney infiltrating cells, urine parameter, MPO titer
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Summary

* CD19-targeting CAR T cells are effective in treating ANCA-induced
glomerulonephritis

» CART cells migrate into organs
» CD19-expressing cells markedly diminished
» Development of kidney damage strongly decreased

Lodka,..., Schreiber ARD 2024



‘ 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:

e 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
« MMF 11/06-08/09 -> Arthralgias

David Simon Gerhard Kronke
* MTX 25 mg/Woche s.c. 08/09-12/14
« 12/2014 Relapse with skin vasculitis Rheumatologie und Klinische Immunologie
e RTX4x 375mg/m2 12/14 &1/2015 Charite

« RTX04/15, 05/15, 11/15

CHARITE ‘



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 2g/d

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

* 02/2019 Majorrelapse Lung

* 3/19 Rituximab 4x 375mg/m?2

* 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
e 11/23 Rituximab 1000mg

(CHARITE



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 2



CAR T cell therapy

.00 1]
20.06.2024

1.0 x 108 / 106 CAR-positive viable T-Zellen

100%

0

Cyclophosphamid Fludarabin

Cytokine Release Syndrome

Grad |
(CRS) h
Neurotoxicity (ICANS) No ICAN

CAR-T-induzierte Zytopenie NCI Grad O
Antiinfektive Prophylaxe Aciclovir / Cotrimoxazol

CHARITE ‘
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Safety

- CRS Grade 1

- Resolved after tocilizumab (3x 800 mg)
- No ICANS
- Neutropenia

- grade 3 (minimum neutrophil count of 0.57/nl) 13 days
after therapy

- resolved within 2 days after administration of 2 x
48.000.000 E filgrastim.

(CHARITE



CAR T cells, B cells and PR3-ANCA in the peripheral blood after CAR T cell
therapy

CAR T and B cell count PR3-ANCA levels
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CAR T cells are detected in the bone marrow 48 days post-treatment

CHARITE ‘

101
30083

PD-1

© {/CD8CARS,."
HESE 45|6 _':'. ..

| CD4 CARs
£33 .

I

exhausted CARsz activated CARs
176 261

1 4VI 1=V

26



CD19+ B cells in the bone marrow are diminished post-treatment
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CD138+/CD19- plasma cells persist in the bone marrow
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Ausblick: CAAR-T lals spez Therapieoption?

PV patient 1

anti-
Coating DSG3 hlgG BSA

# Plated cells 100K 1000 1000
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o156 <0 88 0
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—
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1 o421 00044 ., -
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4 1 4 -
HD B cells A ' 88(1) o oA
The Journal of Clinical Investigation CONCISE COMMUNICATION + CART19 ” . T
g Dav 10
NTD

Antigen-specific B cell depletion for precision therapy
of mucosal pemphigus vulgaris

Jinmin Lee,’ Daniel K. Lundgren,’ Xuming Mao,’ Silvio Manfredo-Vieira,' Selene Nunez-Cruz,? Erik F. Williams,?
Charles-Antoine Assenmacher,” Enrico Radaelli,* Sangwook Oh,' Baomei Wang,' Christoph T, Ellebrecht,’ Joseph A. Fraietta,’
Michael C. Milone,? and Aimee S. Payne'

CHARITE ‘

MPO/PR3- CAAR-T ?
Erste Versuche laufen
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Imlifidase

Endopeptidase Cleavage of Anti-Glomerular Basement Table 1. Baseline clinical characteristics
Membrane Antibodies in vivo in Severe Kidney Characteristics Men Women All Historical Controls
Disease: An Open-Label Phase 2a Study Number, n (%) 9 (60) 6 (40) 15 (100) 50 (100)
Country: France/Sweden/Denmark 37211 2/3/1/0/0 5/4/3/21 NA
Fredrik Uhlin,'? Wladimir Szpirt,> Andreas Kronbichler (9, Annette Bruchfeld,"® Austria/Czech Republic, n
Inga Soveri,® Lionel Rostaing ®,” Eric Daugas (,% Arnaud Lionet,” Nassim Kamar,'® Age years median (range) 60 (19-77) 66 (32-71) 61 (19-77) 40? 63 (16-88)
Cédric Rafat,"" Marek Myslivecek,'? Vladimir Tesar @,'? Anders Fernstrom,’ ANCA MPO/PR3/none, n (%) 3/2/5 (33/22/56) 1/0/4 (17/0/67) 4/2/9 (27/13/60) 1 O/7’/29 (30/14/58)
Christian Kjellman,'® Charlotte Elfving, " Stephen McAdoo,"* Johan Mélne,'® ANA positive, n (%) 3 (33%) 0 3 (20%) NA
Ingeborg Bajema, '® Elisabeth Sonesson,* and Marten Segelmark &' Renal function oliguria/dialysis/no dialysis, n (%)  4/4/1 (44/44/11) 1/1/4(17/17/67)  5/5/5 (33/33/33) 417/9 (82/18)
Pulmonary disease AH/other/none, n (%)° 1/2/6 (11/22/67) 1/2/3 (17/33/50) 2/4/9 (13/27/60) 21/NA/NA (42/NA/NA)
Smoking current/previous/never, n (%) 2/7/0 (22/78/0) 0/3/3 (WS5W/S0) 2/10/3 (13/67/20) NA
Urinary albumin-creatinine, mg/g median (range) 2230 (434-30,531) 1932 (195-3540) 1982 (195-30,531) NA
Reference range <27 mg/g°
Imlifidase (Idefi I’iX, Hansa Biopharma) CRP mg/L median (range) 3.4 (<0.07-5.2) 1.2(<0.07-8.9) 3.2 (<0.07-8.9) NA
Reference range < 0.3 mg/dL®
* Cystein Protease von Strep. pyogenes Hb g/dL median (range)® 8.4 (6.9-11.1) 9.3(7.3-11.5 8.8 (6.9-11.5) NA
Platelets 10°/L median (range)® 318 (131-505) 320(201-384) 320 (131-505) NA
w Berden class crescentic/mixed/sderotic/focal, 6/2/0/0 (75/25/0/0)  3/2/1/0(50/33/17/0) 9/4/1/0 (65/29/7/0) 25/3/1/0 (86/10/3/0)
n (%)
Normal glomeruli, % median (range) 11% (0-29) 9% (0-35) 9.5% (0-35) 6.5% (0-43)
1st g ond HH Linear staining for IgG, n/n (%) 5/8 (62) 6/6 (100) 11/14 (79) 27/29 (93)
19G 1aG F(ab), & F © Anti-GBM U/mL
9 se9 (ab)e & Fe  MPO-ANCA IU/mL
& PR3-ANCA IU/mL
A 250- 3 15—
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Imlifidase
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Immunosuppression: Plex, Steroid, Cyclophosphamid, Rituximab

Enghard, .., Schreiber KI 2022
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Novel treatment approaches: Imlifidase
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