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Effect of Reduced-Dose vs High-Dose Glucocorticoids Added to Rituximab

on Remission Induction in ANCA-Associated Vasculitis

A Randomized Clinical Trial EGPA
BVAS>3

Shunsuke Furuta, MD, PhD; Daiki Nakagomi, MD, PhD; Yoshihisa Kobayashi, MD, PhD; Masaki Hiraguri, MD;
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Hideki Hanaoka, MD, PhD; Kei lkeda, MD, PhD; Hiroshi Nakajima, MD, PhD; for the LoVAS Collaborators ] AL
g o - ANCARSHEvsiafs P
yyxwd 375mg/m? JAMA. 2021;325(21):2178-2187. doi:10.1001/jama.2021.6615 RTXT7ZtR
‘Weceks Reduced-dose regimen High-dose regimen F FS = O
12 0.5mg/kg/day 1.0mg/kg/day
j’ 34 0.25mg/kg/day 0.8mg/kg/day
5-6 7.5mg/body/day 0.7mg/kg/day
S H H . =/ A= 477N\ D eb
W% 7T 375mg/m? e T Primary endpoint: 1808 B ® T2 EfEIKRE
910 Img/body/day 0.4mg/kg/day ( _ \ © S e O = / )
llll 11-12 3mg/body/day 0.35mg/kg/day BVAS 075 0 7 l/ - / / - 7.5mg E
13-16 2mg/body/day 15mg/body/day
. e mebocylday 2 Smebocyldey Ritxumab | Conventional Crude RR Adjusted RR
o oty ooty N=52 Strategy (95% CI) (95% CI)

N=53

|

Remission rate at 6 months

TeBEM  180H 63.5% 60.4% 1.05 1.08
05@ 26;’@ Reduced-dose regimen  High-dose regimen BVAS=0 »D (0.78-1.42) (0.80-1.45)
49 of 69 patients 45 of 65 patients Prednisone =7.5mg
- — TEBEM 3608 59.6% 64.2% 1.08 0.99

6’7’H Hj—r:,'f—\'_'\f@%ﬁ,ﬁﬁ\ .;"71.0% 5:'69.2% Prednisone=7.5mg
LAY - 1F-20%

Absolute difference, F: EGPA 17ERBRIE % M E A MNIFIERE. FFS 7747772 % —2 27, BVAS

1.8 percentage points Birmingham Vasculitis Activity Score, ANCA iR EMBRIEILA. AZA THF A7 >,
E NN - W R >

(1-sided 97.5%, ~13.7 to o) IWCYCE xS 7 BRRR77I K, RTXUVYFI <7



IXPLORE Phase Il trial ~ Vilobelimab

S A8 Vilobelimab

A. Vilobelimab +SOC
with reduced GC (n=15)

Primary endpoint
2B F TORERE
BEEZRN DL

BEOE

B. Placebo +SOC incl.

IXCHANGE Phase Il trial ~ Vilobelimab

1T 2

{EF & Vilobelimab L—DOTRBER ®e  GC(n=15) B 2 4 6 8 10 12 14 16
BEMT
1 B. Placebo +S0OC incl. MEFTHEA
fE e S EHERTE GC (n=9)
- - Safe and well-tolerated C. Vilobelimab +SOC
1’74@# w/0 GC (n=18) B 2 4 6 8 10 12 14 16 20 24
NVARQY . .
REERER Primary endpoint: Proof of concept
. vilobelimabA? X784 FoREL 43
S 1685 = TORBE I
;',(', ° RERE BVAS50% | BVAS=0
2 Vilobelimab+NoGC 16/18(89%) 14/18(78%)
< 40% :
S High dose GC+ SOC 22/23(96%) 20/23(87%)
(5]
£ o Vilobelimab+low dose GC  10/13(77%) 10/13(77%)
a ® SOC + combined vilobelimab groups SEGC ZAT LT a4 K, SOCEERE (YYHs w7 £k 70k 772 F),
® 50C + placebo BVAS Birmingham Vasculitis Activity Score
0% https://www.inflarx.de/Home.html
wk 4 wk 8 wk 12 wk 16 wk 20 wk 24

£ V12R20B R DIF



S 2 ie e B E s e

Clinicaltrial.gov
2022F1A10BK R DT — X TYERK



S 5
@T@E_E@E@ |5

Not yet Recruiting Active, Not Completed
recrumng enrolllng

Clinical T

/-\—/-r

}

Vasculitis
RYAY

N P P P N~ 01— O
=

GCA
TAK

10 16

AAV

GPA
MPA
EGPA

O OO0 oOor O o o
N NN OO O - O
O O O o1 O
i QRS0 I~ i o o N N|

LVV: REMER, GCA: EMifREEIRA. TAKZREIARA. KD: IS
AAV: ANCABIZEIME %X, GPA:ZRIME X I4EPZFBEIE.
MPA:BEFEEIZ R IME 2. EGPASFEEIRIEZ FINE 2 1 NI ERE

BEEBEEL TWAHEE, F-IEEELATEER’ S EFN2ABEOHE KR,
CHENTFHRAIY -V IFEOHE, BHEADT T — FMAEZFILKR)
Vasculitis, AAV, LVWWE EZHEH SN TW B EERIZ. BENLEKERLDELEH D L WLERER,



Yaranyy W — =
Al BAIMEXOEEICT T L -5tk

&E
VErWT ity - FDG. 68Ga-citrate. PK11195% A\ /=PET/CTI(C & 2 2l &k NRZE SR 0 H (PETU)

GCA - HhF—Fy77—8BFKEEMRADMEFMDLLE (IMMHVEGF, MMP-9% D BIE &) (MUSES)
- RF¥ ¥y Fy 7 I7—2F0/-AEHROFEAE (VELHOR)
BEREICH T 522Mhz & 18MhzE ER 7' 0 — 7 D tb#k (ECHORTON)
- FDG PET/CT%= AW /=EEFEEHARFDGEUA A IZ £ 5 22 Wi - & AZEFEF AR D MRIFH M
- FDG PET/CT#A A\ 7-2Z k1 & %M (Th1/Thl7H A L H A v iHmE S L) (GAPS)
- IEEERER E BEREDOZHICEH 1T B EER (TABUL) « TregD 7 =/ & A 7 R OHERE AT
- FEFIERBEIRREIC &L 2R
- Th1I7TOEEHRY - #eefIEEm US: 5. PET/CT: 2. MR 2%, Thl7: 2%
- HF—Fy77—8BEFKEEMRADMEFFMD LLE: (IHVEGF, MMP-9% 0 BIEEE ) (MUSES)
- MRI & PET(C & % @& 2T - FEFIERBEIRREIC & 2 BB
FHTHMEICH T BPETE AR A7 OESLE - DI O—(C & 3HEIMEENORE & S
- Fluorine F 18 Clofarabine PET/CTIC & % @& 3 PET/CT: 314, US: 31%. MR 2%
+2013-17%. bETOESM (LT aA—%22%) - 2008-124. FE
c JIBSBEEERA COBRELDHEE & Bfiv—H—(BZFKFYy 77—, PET. M&AKRESD)
CYTAEALDHAY PSR PTIA-LAF 72 IV ERERMRIOLZ MR U3 RO

(ECHOBIKE)
« NBIZEITFABTcI9IM+E X % I DR US: 4%. PET/CT: 1¢%. MR: 1%

LVV: KEUME R, GCA: EfERMEEIRA. TAK: S 282, KD: JIIEF. PK11195: 11C- (carbon-11) translocator protein ligand




A PAIME K DIREITHAL TS ch%é—ﬁ
(KB Notyetreauuitng | Reenuitne | Actve Notenrollne

[LVV AL - PET/MR & retinal OCTIC & 2R 2HIE AL
GCA L - HISEBIARE LG IERT R R DGCADIEE s Fa—AVHLTAMILS
- 68Ga-DOTATATE % 7-($18F-FETO 2ZH7 (ChewingHort)

PET-MRIIC & 2 MEXHFEDEE (PITA)
- 68Ga-DOTATATE PET/CT o

FDG PET/CT (X9 2 &%
+ PET/CTT®OARENIRE & FDGEUA D AR

(ATACT)
- MAITEA#EHEDO R T 04 FigER

BEFIREFE L ToFEAM (GAMAIT)

PET: 3% (/MRI 1#%. /CT 2{%)

73 L - 68Ga-DOTATATE % 7-(318F-FETO 78 L
PET-MRIIC & 2MMEXEZEDIRE (PITA)

PET/MRI: 1%

MAREIC K %20 - BELFRO/.LME R (CAVASAKI) %L
(IL\I:—E ) (bxa—. VEGFEZFDAIEED)
c (I OA—(C LB OMMEES ORI
US: 1% US: 2t
LVV: KB ME %, GCA: EffaEsiiRk. TAK:SLZEAR2%. KD: JIIIEfFE. OCT: optical coherence tomography (J¢ T 5 UrEiRE. .. DOTATATE: DOTA-octreotate.

18F-FETO: 18F-fluoroethyltriazole-(Tyr3)-octreotate, MAIT: mvanant T lymphocytes associated with the mucous membrane



Table 1: procedure to perform temporal arteries ultrasound

Step 1

Step 2

Step 4

Step 5

Step 6

Step 7

Patient installation supine, semi-seated or in lateral decubitus
Setting verification

Location of common trunk of the temporal artery in transverse section by placing the
ultrasound probe at the level of the tragus perpendicular to the axis of the artery

Global transverse scanning to identify using B Mode and Color Doppler easily detectable
abnormalities and locating the arterial bifurcation

Slow scan in transverse and longitudinal section of common trunk, frontal and parietal branches to
identify potentially existing Halo sign

Slow scan in transverse section with segmental compression to identify potentially existing
compression sign.

Slow scan in transverse section with power mode if there is a significant atheromatous
infiltration

GCAIZHE T2 ABREIIREBE KRB DE

I|

e

Ultrasound Med Biol 2021:47:201 & V) 5|8

Table 2: overview of DU sensitivity and specificity based on halo sign for GCA.

Authors, years

Karassa et al,
2005

Arida et
al,2010

Ball et al, 2010
Lugmani et al,
2016

Duftner et al,
2018

Rinagel et al,
2019

Sensitivity (gold
standard)

69% (TAB)
55% (ACR)

68% (ACR)

75% (TAB)

54% (TAB)

77% (clinician
final diagnosis)

68% (TAB)

Specificity (gold
standard)

82% (TAB)
94% (ACR)

91% (ACR)

83% (TAB)

81% (TAB)

96% (clinician
final diagnosis)

81% (TAB)

- ACR: American College of Rheumatology criteria
- TAB: Temporal Artery Biopsy

Number of
patients

2036

575

998

381

605

1062

Type of study

Meta-analysis
(23 studies)

Meta-analysis
(8 studies)

Meta-analysis
(17 studies)
Cross-sectional
study

Meta-analysis
(8 studies)

Meta-analysis
(25 studies)
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Table 1. Overview of studies reporting diagnostic accuracy of semi-quantitative indices for GCA or TAK. Only studies in which all patients underwent ['*FI[FDG-PET/CT were
selected. t At least part of patients receiving treatment at the time of the scan. +1 At least part of the patients received treatment for less than 3 days before the scan. FUO = fever of
unknown origin. GCA = giant cell arteritis. ICV = inferior caval vein. IJV = internal jugular vein. SCV = superior caval vein. TAB = temporal artery biopsy. TAK = Takayasu’s arteritis.

TVS = total vascular score.

Diagnostics 2021;11:2355 & 1) 82

Authors and

Patient

— ettt (Semi-) Quantitative Index Semsitivity  Specificity A"“"""w"" h‘;m (Semi-) Quantitative Index Sensitivity  Specificity
|
Visual FDG uptake at tempaoral .
P artery (visible) - - - SUVmax aarta wall » 1.74 8% %
GCA+ - rigucz LWV
ctal, 200  Suspected TBR:SUVmax temporal artery /SUVmean | 530 — e, TBR: SUVmax sorta wall /lumen > 134 | 100% A%
Viewal > background % e Mean SUVmax > 1.89 80% %
:m GCA + Visual > liver 5% %% cl’n’m- Mean SUVmax supra-aortic » 1.70 81% %
SUVmax > 50 % % etal, m‘ﬁ PR MeanSUVmax sorta » 225 W% o%
TBR: SUVmax supra-aortic
Imfeld et al., GCA + arterics /SUVmean ln-:r:’»'l and/or TBR: 7% 5% MeanSUVmax sorta > 2.65 % %
2019 Suspected SUVmax aorta or iliofemoral S _ TBR: SUV: aortic arch/hi t
e ek sy = oatydar sty — highest SUVmax ghes 0% 5%
SUVmax liver > 0.71
Vaidyanathan vV TVS {range 021} =25 s Eo
Su.ﬁpuh:d . ame f
wal, A TBR: SUVmax sorta/SUVmax liver > 1.0 6% 100% THR: svemage SUVamax aortic 4% 2%
e : — auch/average SUVemax Bver > 000
: Max supra-aortic o o
arteries /SUVemean liver > 1.0 n% . TBR: highest SUVmax sortic - -
- - °
TBR: SUVmanx thoracic sorta /SUVmean — - R arch/SUVmax lung > 7.46
Imfeld et al, liver > 1.3 - = GCAt : 7 ;
2017 Suspected GCA + 2014 TBR: average SUVmax sortic e %
mk/g;}\;m- “Iﬁ;’?‘:‘:', 2% n% arch/SUVmax lung > 69 2
; - TBR: highest SUVmax aortic arch/highest
TBR: SUVmax iliofemoral = = ) 2% 9%
arteries/SUVmean liver > 1.14 i e venous blood (Right IJV) > 1.53 )
Clifford ctal, . : - TBR: average SUVmax sortic
- -onset + v 24) > 9 % %
2007 New ceA Rl TVS (g 020 —— arch/average venous blood (Right IJV) 2% %
Castellani New-anset Visual TVS (range 0-33) > 8 8i% % > 163
[ —
B T GCA/TAK Average SUVmean > 0.697 W% % 65% (data
Visual 2% 91%* for 13
- : patients
SUVmax aorta > 275 5% S Lehmann Overall visual interpretation and 16 8%
Stellingwerff
ctal 2015 New-onset GCA TBR: SUVmax aorta/liver » 103 0% »n% etal, 2011 GCAor TAK ——
TBR: SUVmax aorta/SCV > 1.48 2% 3% only)
TBR: SUVmax aorta/ICV > 1.72 5% %% SUVmax > 1.78 W% 5%




+. 2021 Jul;121:102652

68Ga-DOTATATE x7-(1318F-FETO PET-MRIIC & %
GCA - TAKOMERFEDIRH (PITA)

18F-FDG
- lacks specificity for inflammatory cells
- limited ability to track therapy response
- high background in the brain and myocardium
— largely precludes imaging temporal arteritis
in GCA and coronary artery involvement in TAK

Somatostatin receptor subtype-2 (SST2) PET tracer
—up-regulation of SST2 in activated macrophages
68Ga-DOTATATE: previously examined for atherosclerosis

18F-FETO: an alternative SST2 tracer to 68Ga-DOTATATE
longer half-life and shorter position range of 18F
—wider tracer availability, improved spatial resolution

Diagnostic accuracy of SST2 PET/MRI for LVV

Comparison between pre- and post-treatment, between
active and inactive diseases, by SST2 PET/MRI

Comparison between SST2 PET/MRI and CRP, between
SST2 PET/MRI and disease activity scores

Comparison between 68Ga-DOTATATE and 18F-FETO

MAITE A DGCAR T A A Mk

BREFIRFE L TOEAMY (GAMAIT)

Corticosteroid therapy is highly effective
but must be maintained for 12-24months
to avoid relapse — numerous adverse effects

Currently, no way to estimate this risk of relapse

MAIT: invariant T lymphocytes associated with
the mucous membrane

- role in vasculitides: J Autoimmun 2021;121:102652.

 produce IL-17 and IFN-y

Hypothesis

Blood MAIT may be recruited in the artery wall.

The number of circulating MAIT in the blood falls

then returns to normal if corticoids are effective.
l

Persistence of a low number of circulating MAIT:
a predictor of relapse

The percentage of blood MAIT
(CD3+TCRys-CD4-Va7.2+CD161+)
among total TL (CD3+) by flowcytometry
at inclusion and at 3 months
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- 5-CD95-LIZ & 3 F#Fifl] (VASC-FAS) - FRCDA+THHRaEIC &K 2ANCA-GNDBEN R F A

EGPA - BEMERTE FBERLAF2 48— - FRFICD4+ - CD8+THHRa#I< & 5 JE;EENTEANCA-
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AAV: ANCABIEIME X, GPA:ZRME X ENIFRELE.
MPA: SRR Z RIME 4. EGPASFERERIE Z R IE X N IFRERE
GN: RIRIEE &, DTI: diffusion tensor imaging



s-CD95-LIZ & 5AAVDF# Fifll (VASC-FAS)  FRCDATHiRa%IC & 2ANCA-GNDiaFE R F il

The amount of CD4+ effector/memory T cells in urine
at time of diagnosis may predict the outcome of patients

Soluble CD95-L (Fas ligand)

- a cleaved part of CD95-L with active ANCA GN after 6 months of therapy

- binds to the CD95 death receptor |

. pro-inflammatory properties for Frequency of CD4+ eff/mem T cells may be higher in patients
Th17 lymphocytes, neutrophils with non- or partial response than with complete response.

- elevated in AAV Case: Active ANCA GN, AAV with active renal involvement

- may be a prognostic factor in AAV Control: AAV without renal involvement or complete remission

- molecular mechanisms T cell panel: CD3, CD4, CD8, CCR7, CD45R0O, CD28, CD279
— new therapeutic targets Tubular epithelial cell (TEC) panel:

vimentin, cytokeratine, CD10, CD13, CD227, CD326
by flow cytometry
- Change of sCD95-L in blood and urine FRCD4+ - CD8+THHRn & Ic & % IEEENITHEANCA-GND
BmZ7 L 7 ¥l (PRE-FLARED)

+ Change of disease activity Urinary CD4+ and CD8* T cells may predict renal flares
BVAS 3.0, VDI in patients with inactive AAV. Urine results will be compared
to clinical outcome after 6 months.

Case: AAV and no ANCA-associated renal involvement in history
Control: AAV in renal remission

*CD45RO+*CCRT7- subset in CD4+ and CD8*: effector/memory

50 patients with AAV

+ Change of ANCA

between baseline and month 12



