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ANCA-associated vasculitis —
clinical utility of using ANCA

specificity to classify patients

PR3
* Chromosome 19p13.3

* Glycoprotein 29-32kDa

* Stored in primary,
secretory and specific
granules of neutrophils

* Variable membrane
expression on resting
neutrophils

* High membrane
expression during
neutrophil apoptosis

PR3-ANCA
* Mostly IgG (IgAin <30%
of patients)

* No clearly defined
pathogenic epitope

* Induces weak activation
of primed neutrophils
in vitro

* No spontaneous mouse
model
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<4 PR3-ANCA

Diffuse cytoplasmic
pattern (c-ANCA)

MPO-ANCA »
Perinuclear pattern
(p-ANCA)

MPO
* Chromosome 17q23.1

* Glycoprotein
(homodimer) 146kDa

*» Stored exclusively in
primary granules of
neutrophils

* No membrane
expression on resting
neutrophils

* Neutrophil membrane
binding of extracellular
MPO released during
neutrophil degranulation

MPO-ANCA
* Only IgG

* A well-described linear
pathogenic epitope

* Induces strong
activation of primed
neutrophils in vitro

*» Pathogenicity proved
in several animal

models

[Nat Rev Rheumatol. 2016;12(10):570-9.]
[Nat Rev Rheumatol. 2019;15(2):91-101.]
[Nat Rev Dis Primers. 2020; 6: 71.]
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MPO encoding gene: MPO

MPO (Myeloperoxidase): 146kDa® Glycoprotein, 22 D84 (14kDa), 2
DNEH(59kDa), 220D Ltz A D. Promyelocyte DERFETERR S N,
PG RIRD —RFBALICER SN S.

RREPPMATRIEE S 5 £ 773 UY/-LAI~BUH — EIEEESR (ROS) FE
- H,0,IC& > TERBLI-MEZR Y. BAREOMNHAILE L L TEE.
SIS IT BRI S L T or NETE E BT EINS.
FRERIEZMPOM®main source?=AY, Monocyte b FEA T 5.
MPOLresting DiFARER TIZFRMEICHKIT L 73 L.

R EREMEAL (priming) — HLA-DRIZ & 5 MPO12/K [A&R 2017;69(10):2069-80.]
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B CTHFHRERICHE ENI-MPOAXRNKIZFE— MPO-ANCAA G L TEE
4 5. MPOBEZEZEDOEBMEDOHE+ 3 5 [JASN 2020:31(2):350-64.]

MPO-ANCA & MPA

MPO-ANCAIZZF R ERERE EDMPO & &t L, ANCADFcER D HYaF IR E D
FeyREFEE LIBENIEMEL >ROSELE/MFEA/NETER ZHFHKT 5.
MPO-ANCA(ZIgG isotype

Y ET I, in vitroEERIZH 1T AMPO-ANCAD Kt (ROSEAE, IREER) 1%
8 <, pathogenicitylZFEIZ S LT WL 5 (PR3-ANCAIZ55 W)

high- & low-affinityJL{En % Y high-affinity T/EEIIE S LY JASN 2014;25:990-7.].

MPADJRIRG D ZABEZ Necrotizing vasculitisT® V), Fibrinoid necrosis &
inflammation ofsmallvessels i1 thrombosisZ# 328 5.
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Myeloperoxidase/HLA Class II Complexes Recognized by
Autoantibodies in Microscopic Polyangiitis

[Arthritis Rheumatol. 2017:69(10):2069-80.]
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Therapeutic Myeloperoxidase Inhibition Attenuates
Neutrophil Activation, ANCA-Mediated Endothelial

Damage, and Crescentic GN

[J Am Soc Nephrol. 2020;31(2):350-364.]
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[Nat Rev Rheumatol. 2016;12(10):570-9.]
[Nat Rev Rheumatol. 2019;15(2):91-101.]
[Nat Rev Dis Primers. 2020; 6: 71.]
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« PR3 (Neural serine proteinase 3): 29kDa®t)y7" n77-t . FIR (L MEK R
FBICIROSNS. NeuNTEA->T X —IILFEH & L TEBE—-D W

« PR3 encoding gene: PRTN3 (GWASEIE+). G-CSF(Z & » THRIRTE

ANCA-associated vasculitis —
clinical utility of using ANCA
specificity to classify patients

PR3-ANCA & I {AhH

PR3 MPO
* Chromosome 19p13.3 * Chromosome 17q23.1
* Glycoprotein 29-32kDa *» Glycoprotein

T - S ipe sl o FFRBREKRME ORI JEMEL/apoptotic TITHE [Blood. 2007;110(12):4086-95.]
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= L AAREDHAIZE < [J Immunol. 2012;189(5):2574-83.]

expressionduring e [  Neutrophil membrane o AAVEE TIIFHhEREE FDOPR3IFIFAZ LY [JASN. 1999:10(6):1224-33.]
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2011:108; 20736-41.]
PR3-ANCA®pathogenic epitopeld & 7=BH, in vitro TIZPR3 & D &IS55 L.

GPA & Necrotizing granuloma formation

GPAD R IEFEIE N EEE (Necrotizing Granuloma formation) 2 A%
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Th1713EmE =B AFEER MR ICE, IL-17/IL-23 13 FFHIGPAIE T
= [Nephrol Dial Transplant. 2010; 25: 2209-17.]

GPA mouse model: PR3-ANCAIL;& & PR3+ apoptotic neutrophilZmouse
IC[AIFFI S L Th17:55E L GPAIRSRREF R 5



Proteinase 3

, the Autoantigen in Granulomatosis with

Polyangiitis, Assouates with Calreticulin on Apoptotic
Neutrophils, Impairs Macrophage Phagocytosis, and
Promotes Inflammation [j |yymunol. 2012:189(5):2574-83]
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P_rotei.nas_e 3on gpoptotic cells qi§rupt5 immune « ApoptoticiFHEREREPR3— M D % fEtEcytokine/chemokineZE 4 1
silencing in autoimmune vasculitis . ApoptotictFhIk&REPR3— pDCIc & 2Th9/2/17HE # (B¢
[J Clin Invest. 2015; 125: 4107-21.]
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Factors Determining the Clinical Utility of Serial
Measurements of Antineutrophil Cytoplasmic Antibodies
Targeting Proteinase 3

[Arthritis Rheumatol. 2016:68(7):1700-10.]

PR3-ANCAFRZI£AAVDFBERE & PR3-ANCAfE

Capture ELISA

Direct ELISA

No.t HR (95% CI)z r c-index HR (95% (1) r coindex
All subjects 93
Any relapse 55 1.15 (0,62-2.13) (.648 050 2.24 (124-4.08) 0,008 .59
Severe relapse 42 L71 (0.80-3.71) 0.169 055 4.57 (2.16-10.37) <0001 0.67
According to discase phenotype at enrollment
Granulomatous only 15
Any relapse 13 .36 (0.0%-1.38) 0.136 (038 0.65 (0.17-254) 0532 .49
Severe relapse 11 048 (0. 11-2.16) 0340 04l LO1 (023-4.48) 0,989 (.33
Any granulomatous disesse 76
Any relapse 47 LIS (0.61-2.30) 0.625 050 228 (1.18-442) 0014 (.59
Severe relapse a8 1.38 (0,62-3.09) 0.428 053 4.35 (1.82-10.44) 0.001 0.65
Any capillaritis manifestation 77
Any relapse 42 142 (0.70-2.86) 0.331 052 263 (135-5.19) 0.004 0.60)
Severe relapse 3l 242 (0.98-6.14) 0.056 (.59 T.78 (3.10-2261) <0001 0.71
Renal involvement 60
Any relupse 28 LO2 (0.44-233) 0953 048 216 (1.00-4.64) 0.049 0.59
Severe relapse 21 233 (0.82-693) 0.116 (.58 7.94 (2.72-29.18) <{LO01L 0.7
Alveolar hemorrhage 24
Any relapse 14 L6Y ((L.48-624) 0414 054 9.45 (258-34.63) <0001 .76
Severe relapse i1 318 (0.78-14.94) 0.118 061 24.19 (3.05-447.20) <001 (.81
According to treatment group
Cyclophosphamide 43
Any relapse 24 0.63 (0.22-1.70) 0,370 042 1.51 (059-4.17) (.40 (.55
Severe relapse 19 0,40 (0.09-1.47) 0.197 042 284 (0.87-11.40) LRI (.62
Rituximah 30
Any relapse 3 1990 (0.85-4.32) 0.117 057 309 (137-706 ) 0.006 0.60)
Severe relapse 23 4.54 (1.61-15.05) 0.007 0,68 5.80 (2.06-19.77) 0,62 (.68
According to discase status at enrollment
Relapsing disease 52
Any relapse 35 053 ((123-1.20) 0.126 042 235 (1.13-4.96) 0.022 0.59
Severe relapse 27 0.76 (0.27-2.08) 0.603 048 431 (L67-12.51) 0,004 0.67
New diagnosis 41
Any relapse 20 300 (1L12-867) 0032 .60 1.99 (0.72-580) (L1587 0.57
Severe relapse 15 S (1.49-20.33) 0.013 067 4.99 (1.41-23.37) 0.020 (.66

D& % f#th

RAVE study (RTX vs poCY BfEE A L) DT —
£ % (n=93, PR3-ANCAGIE). 5o 1%,
PR3-ANCA% 8#5491 8% (direct & capture
ELISA). Coxtbfl/ N — K& 7 L THEAT.

55N (59.1%) B 1A

Direct ELISA: 58/\(62.4%)f¢,~§, 5 525 AD
1IN IZERA.

Capture ELISA: 59A(63.4%) T LEH. 5 H21A
MN1IFELINIZHERA.

Direct ELISA®D EH (£severe relapse & B&E&E

(HR 4.57; P < 0.001), FFICEYRZ £ (HR7.94; P <
0.001) & finfa Hjﬁ[t,u% (HR 24.19: P < 0.001) C}B9E.

RTXEERECILMELISA L 3 severe relapse Y
R 7 % [A]7E (HR 5.80; P=0.002 [direct], HR 4.54; P=0.007
[capture]). CY/AZAEi’C iﬂﬁfgﬁ LY (P=0.103
and P=0.197).

fham CRT&@PRB—ANCAJ:%EF XKL & BEE
(FFICBRZE - fhlgHImEE, RTXBEEED
severe relapse). ZDEDEET EMPRB—
ANCAHITE (35 H.



ANCA-associated vasculitis —
clinical utility of using ANCA
specificity to classify patients
[Nat Rev Rheumatol. 2016;12(10):570-9.]

e PR3-AAV: B/ HK/5
AR

e« MPO-AAV: B2/ /T7Y 7
(2% L\,

e AAVD8O%AHAMPO[H
], 67%HPR3T[UK].

« PR3-AAVIZMPO-AAV L V) &

Table 1 | Differences between PR3-ANCA vasculitis and MPO-ANCA vasculitis

Feature

Epi demiolo gyg.g 1.145.156

Usual age at diagnosis'™®

Genetic associations®’8

153155

Pathology

Organ involvement®#=7

Fl'Dg no 5i 514,5-?,'109,1'1 5-117,137-139

Response to therapy®-*

XA Z L,

PR3-ANCA vasculitis

* Frequent in Northern European and
American countries and Australia

* 45-55 years
* HLA-DP

* SERPINA1 (encoding al-antitrypsin)

* PRTN3 (encoding PR3)

* Granuloma and vasculitis

* Frequent upper airway involvement and

lung nodules

* High number of organs involved

* Increased risk of relapse

* Rituximab superior to cyclophosphamide

for remission induction

* PR3-ANCA titre might guide therapy after

rituximab

MPO-ANCA vasculitis

* Frequent in Southern Europe and Asia

* H0-65 years
* HLA-DQ

* Vasculitis and fibrosis

* Frequent renal involvement and
pulmonary fibrosis

* Increased rate of initial treatment failure
* Increased long-term risk of end-stage
renal disease!#-146.149.150

* Similar response to rituximab and
cyclophosphamide

e PR3-AAVIZRTXACY &L W BB AXRHAF LY. MPO-AAVTIZRTX=CY. [ARD 2016:75:1166-69.]
« PR3-AAVIZBAYU X7 A5 W

« MPO-AAVIZFER B failureZEA" g W/ REBRYAZESRDY X 7 A

\\_n_

= U,



Proteinase 3-ANCA Vasculitis versus Myeloperoxidase-
ANCA Vasculitis  [J Am Soc Nephrol 2015; 26: 2314-27.]

Environment Clinical Histology
S. aureus More organs involved Fibrinoid necrosis
Vitamin D Relapsing More normal glomeruli

Genetics PR3-ANCA -
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TIEFFREEME(L— MPO or PR3AYIM AR 2R H.

PR3: ME AR MAZDapoptosis % &
MPO: R #ifgNoxidantfE 4 % 55 %.

PR3-AAVTsFItl (sVEGFR-1: MEHERF) = L.
sFItl1 D E 4RI Monocyte T, Chah  F Zidriver T
H Y, PR3-ANCAD A M AR EE{LBED & LY A BE
LD B.

JRER: AAV D @R X Necrotizing vasculitis T,
PR3/MPO-ANCATE L7=h%, MPO-ANCAD A A
B - A& BfibrosisFTREAEWLE WO FREILH 5.

GPAIZ X IEERIFBF MR 2 5880 5. BERTER
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19.1% TE® 21, FLADE W TREBRDOIER 1F
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ANCA-associated vasculitis nat Rev Dis Primers. 2020: 6: 71.] 4. ANCAHE A SFhIR A o B
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Autoimmune Renal Disease Is Exacerbated
by S1P-Receptor-1-Dependent Intestinal
Th17 Cell Migration to the Kidney [immunity. 2016;45(5):1078-92.]
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