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Abstract

ANCA-associated vasculitis (AAV) is a heterogeneous autoimmune disease with mostly small vessels
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involvement, but also medium vessels, and the main pathological manifestation is necrotizing small
vasculitis which is accompanied with systemic multi-system involvements. As a systemic disease,
the lung is one of the target organs commonly involved in AAV, which predicts increased mortality.
This review discusses the epidemiology, mechanism, clinical features, and treatment of lung injury
in ANCA-associated vasculitis.
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1. 4R

o b R4 3144 (Anti-neutrophil cytoplasm antibody, ANCA) i H 4 4 i L 7 542 20 A Fr 40 it o
(c-ANCA) I i (p-ANCA) X 35 1 22 Rl bt it B SRS BB [1]-[4] 0 3 3 BB 43 il 2 i S AL ) g
(MPO)LL f i I 3 (PR3), MPO j& p-ANCA [T ZHEHTE, 1 PR3 2 GPA &4 c-ANCA 1 225841
J& . ANCA #1211 % % (ANCA-associated vasculitis, AAV) A& —Fh LUNILE 32 BT, [ER-tpk g rhifn i
ZFR, VARFEHE/N LA 5 9 3 BRI S & 5 2 25 R TRV & G E5. AAV TEIR
PR AR 1 PR K8 FRARR AT 20 s R 22 L 4 (microscopic polyangiitis, MPA). A % il 2 k1l 5 48
(granulomatosis with polyangiitis, GPA). W& R 2 it 22 & £ 1ML 7 (eosinophilic granulomatosis with pol-
yangiitis, EGPA) =Ml R EE G 1E [5] o HMtid 4738 5 2 A Tuh £ ZER I, 73 70 72 SR FEAE PR 25 i 1k ¢ (it 45 15)
ERE R M ROFRI. 1815 98 DL BERG [6] .

2. RITRF

HAT, AAV FERELA 300/H AN, FERFEFEN 13~20/H HAN[7]. sz RE MPA B i L
ELZ) 30%~50%;: 67%~85%!(1) GPA M thox HHUitidiif; M EGPA &%) 60%2x tHIL, Hrh 95%# < th
LR [6]. AAV-ILD RI%ZRIEAFIGR AL DL NFhp G BT 22 BR8] HHIE, miik 45%01) MPA
F, MAA 23%[1) GPA HE&E I ILD. HiT MPO HifkZ 5 ILD AHCH £ 2 ANCA LAY, 255 46%~71%,
Mt PR3 Hihk W T 0%~29%H) £ # [8] L5 RPN EZ AL, ILD KW Z T 5, mlReS Wil EE + MPO
PUARBHPE &5 LERAROR[9] [10]. fE—TIN T 207 NI RGP o R I DAH ¥R 05 % 8%~36% [11].
DAH 7£ MPA B R W, RIFELNY 25%~60% [12], 1i GPA K 22%~30%, 7£ EGPA H# fiH
RNEW, RIFFEICN 3%~4% [13] [14]. AAV H# DAH &K F K 10%~30% [15] [16]. 7EJLEHEEH, LU
WEILNE, REAEHFEWER, WP ERLNRN 10.7-14 &, Hie A EGE RN 2 ASH[L7].
AAV JLE 1 RIRZRAEA I IX IR T A 22 5, (EARR R ok & i X R 2 3508 1 FH[18] [19].
AMFFFER B, JLEIAR AAV B DL GPA £ IL[20], {HE N ZAH O iR, RIEE)LLL MPA N
F[21]-[24].

3. ™A

H AT AAV KA E DR RS 2, BRI KRR SR, © W2 E . SREIR &R DL S R
FSRAF I S FR G0 I N1 22 DR R 520 [25] [26]
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3.1. ZEEHR

KT AAV Kp 53R OC R W IT, B FAT— I 638 IR T8 7 2500 25 8] P BA% 1R 2 25 14 (SNPs) 1)
WEF, 38T 7 578 55 20 90% N 2 FE R 4 (1) 4 JE K] S BR 4L AT 7% (genome-wide association studies, GWAS) [27].
Paul A. Lyons -5 N 707~ , GPA Rl MPA Z Bl A 8L 1X 7], Hr, GPA 5 HLA-DP. SERPINAL,
PRTN3 #1 SEMAGA HHICHE, 1T MPA F 35 HLA-DQ flo%. XAEERWHIESL T, GPA Al MPA 24
5] () P e B 5 1k 25 B E[ 28] E EGPA 1, MPO-ANCA BHTEAT ANCA BHPEERE, 7F i B ma vk 40
it 184 2 12 B 22 Y (R A ARARL (AN TERE S5 HLA-DQ. 1L-5 Fil GPA33 HIAHE A . Pi4> EGPA WAL
Z AN AL 22 7 SCRE TSR B iEFE T ANCA [ 2070, ANCA BHIHE BT E & RN I % (RFAE, 1M
MPO-ANCA RS HZVIAIE, T ANCA BRSO R I B B TR R I, W] RE5 2 5 b7 % 1)y e
A K[29]

ZHEEH 5B (MUCSB)E M gmid &t 1 5B RiiAEE H, AT EFRI =, T IPaE i s L Bt
Y B R AEVERI[9] [30]. MUCSB JE 273k [N £ 25 245 R I 4T AL (IPF) S (R L R fE e R 2%, &b
50%IPF [ %3 R B PE[31] [32]. R, MUCSB 2853 CLgiE I 5 28 G I 5515 % -1ILD FLf 4 fe i
BRCIE it 26 A [32] o 75 H A B — TR 72 A R B, 5 i xof B ZELAH b MUCEB J 211 rs35705950 S8 A8 7E AAV-
ILD &AM . R, ZRBHE IPF 5k 5 B9 AR F [ [33].

FERE )L R R BT Toll #E324K 2 (TLR-2 597T/C)3E [K (1) 2 2544 5 1% & B [E A6 7 DU N Bt
1) MPA,  [F)IN 12 5L P 1) 2 25 v v] Be FR BT P DU A AAV BB S EPRIR A%, AL EE A KSP A OG
[34] [35]. fEREEESE NBIBEITHHRE T A KT p-1 B2(TGF--1 509C/T) 2 A& PE AR5 T BUE N
B AAV BIERRRLR, (HETRER AAV B H HEIE R AR b R B AR A R /N 8] 545
FEFEFE N 5 BEFE R [36] 0 ARSI FEPRAY - KA, FE[RIRY - FUs A 24 228 DR 20 25 A0k 7 T g St B AT Tt
AAV [FIRfE, IFSER AT EFH EEIE.

3.2. B

— e ANCA 2 S5 #EHTE (U1 PR3) K 5% B4 Bk 5% (complementary PR3, cPR-3)fT 51 kK H &
B J% I S IFE[37] . 1E cPR-3 HUJRE K HIFEAE b, WFRE RN, 48084 Bk B A 350, cPR-3 I,
Rk, MEIS EJE, X RG] RE 2 5] R B8 58 %T cPR3 BRI S e v, X it ke S
HUr R ERE S PR3 M. BEAEMIRFSC R AT, PR3-ANCA GPA HEEH dH 60%~70% £ 15 i i 5 4
TR & BRI, X MIS AR 5 R BB N 2%, JCH R A E B 1R 9 S % R EE 71077 TSST-
1 424 (R 4 BR B 175 100 T [38]-[40]
3.3. 2549

25 SE AAV £ T 259 5 80U 4 (drug-induced vasculitis, DIV) [41]#)—#55, 7 b 20,
KiER R, BN D2 AR LSS AAV [42], ZHTIEERHE T BE 2 S8 AAV 117745, Muhammad
Tariq Shakoor Z5[43]#i& — & FEAE B IhEEIEH 11 78 & ik, 7EEMiE s COVID-19 ¥ 1 5 H Bl ANCA
MM ME % . 5L AAV FIEEHTE K% A MPO 50 PR3 AR, 299580 AAV FTEr ) it
SR ARG R AR AR, Bl =, AEAN G, 3 AL E A [44].
3.4. FEEE

AAV Rl B A 28, ATRES ANRETER AR A O¢, BEOR HATRA B ROIESE . DLAT AT
TAZART TR Y], ANCA I 28 570 A2 A HE <6 Ja (B U, ZRMVERY) 1 1ol P2 2 s 2 R4 /.S KRk - GPA
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BB TN S, KBRS GV R FR[26]. VT2 IiiES, FHHEE AAV KR
MBI, K2 B0 TSR LR = A, (HIZ85 e 00 4 37]

4. RRHUE

AAV B3 H GPURTF R T A G T AR EAAE. B ik ELAupast B & - kg i i 2% H ¥ MPO.
PR3 i 529 &, Hrh EGPA LUE IR, F 22 TH2 BN [14]. 11 ANCA 1] LIE b kL
M, B ANCA B 1) AR PRI i e 47 T M 55 Ui IR, 7R3 BEAT S S R R e PR, bt
RS R AN Rk, RN T AP, i St — P [45]. R, FESY SRR A RS K
T AME RGOICH R F RS 55 R A S KR, Hr Cba 2 ¢ H 2[46].

4.1. PERIZHBaBaIMBERF(NETS)

HRL 2 A AN BE(NETS) D IE B E AAV AR HLER i EEE/E . NETs @& F8 &b i) sh Mok
ORI ) DNA 28 B A HA 2 3 B I 2L ) RS54, 76 ANCA AH GV 28 IR B0vsi 3. 41
AL DL R AR T b 0 B BRI [O] [47]o oAt G2 4 R P S 5 A1 w4 200 M S [ B o 5 % €205 1)
fif S, I SEUME TG AERIL, 75 2 BRI B0 M 5% o 1 Rh 50N 8 i ik 2 P 4 R 7= A
TEVEE(ROS) IR, ZLfARG LK NETS IITERL, AT 51 RS ZH U 55 R MR A (48] [49]. T H
LA R PR R e 32 40 B T R B B A S PR [ R B TR LRI 4. 7E NETs JE RG24 b
Erh R I RIAET, KRR AAE T ) PR A NETosis [50]. NETs AJ LLZE NETosis i F H i 50
HORI SR, (EIRI NETs AHOC I 40 H B G A TE E 40 Ae JI[51], ICREIOE M MR[52], X
52 AAV A LS AR TE B R Rl 2 — o 4837 A 3R-17 (IL-17)F) NETs SRl Y Al DA & Al e 21 4
ST 0 R 0 A R LR 2T 4 20 B [ 53]

4.2. it MPO nfk

TEARAMRIE T B, T MPO FUARTER] 5] e ih b 4l B AR R, I0E MPO 2 FIlVK &R (HOCI)
(P, AT P R 43 145 . X 28 F T MPO FoA = 2B (RS PR 4EU(ROS) 7 /KT I i T B A 41
Ma#g i, 1 H T ROS HIMEE SR, R/K T 1) ROS i SR er 4e4n a3t [54]. 7E MPO 54t MPO i
A R 2 A2 B HOCH, 43 S BUEAL R i (Oxidative stress), fii A2 52124 240 o 184 it R 37 3if i S 3R v f 24 i 41k
B UTAR[54] [55], IXTTREAE MPO 51 R M4F4EALINLE] . T HAESRLEAEAL T, Bt MPO HufhnT LLidid i
T 22 8 TS (1 B 1 SO R A SR I R P T 4 4 M 3 B A B A7 - Ak, MPO PR FIAFTE 2 ik B &
P SRSE, BRI G I R, A R IR 4 i 2 E SR SRR TR UK ARG DL & NETS, 3142 S 8UIiZH 21
EGEFTI R

4.3. ¥%FH 5B (MUC5B)

KifEH 5B S8 IPF. RA-ILD KIFLEZAFI[32]. MUCSB Ji )T X 38/ rs35705950 H14&:{ 3 [A]
(T) 5K 5B il ERIAHG K9] HIR MUCSB ki T BUMET 4k & = s DIALH) B 3 i ANiE 2, (2
MUCSB i 1A 7] B8 F BRI AT B Th RERRAT . B0 (R B Az vy S A8 AL B0 REIR, 5 B008 M 41 41 25 F0 g
A FE, S EUE R B R R [30] [56].

4.4. RERHBHE M

SRAZ R AR AT BE 2 S BUTERLT 4L, X2 AAV ASRHE ILD P AR R WTRENLE] . 3 2 A I
AR = IS GB UM IRAR: = |TE=RE /SE=RE AP NTTR7RS 3. M 0 3'% 057 YA B A TP = 0] 2 N 4 i
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ili A7 AL S AT M 98 R 8 2 Wi R AE BOE BUAR T I o HE BRI R J& R IR R RE A RN T T B 5, S0 Y
RIBGAENMEAES, S BEERINEL, RE RGN 55 BISREE M IR R 2 il o &5k
TGS . R, H TG T I H i il 25 2 Ak DR AR DG R (AR 0 K 2 6 T [l it o A, AR ARG BE A
WEEIT B] S R PR PE AT B S B e h I 22 . HATA ANFeH, BheF4Etb A S o] DLEE IR M 28 i i F v el T
P RLAR A IR IR T 5 5 MPO-ANCA =42 338, IX W REARRE 1807 38 ILD RAEJS4H ANCA 1
B[8].

4.5. #MEZERRIRIZ(Complement Alternative Pathway, cAP)

BEAERT T AMAR) SHEA X AL, (H AAV B35 7RI PR H R 7 b R LI sk = %M (4o C3 Fil C4),
(B2 B 715 AAV K FE R AEEAMAETEAE, TR 2 80 IREEAE S 4518, AME RGN AAV Ji A
H 2 55 50 31 [58] . ANCA FEU) NETosis LA A B (10 7 1 b 20 i 34 T DASS #MA 5% 2638 12 [59] [60]» Csa
VE N3 9O0E IR N AR I R IAMAS, 76 AAV RIRAILE A &2 5¢ B 22 [46] . it vk 2 Cha AMUHIE 1%
KRR, OS2 AR, (2 gk e, 386 n if @ 1 [61]-[63]« ANCA 753 (1) Fh P 40 A 1 Bty
FECha /=4, kR, Cs 3l 1R A MRS, 20 8 B AIHOR 205 [ B [46] [64].

5. IGFRFAE
5.1. IGKRFRIM

AAV BRIt AT H SR8 i L (DAH) . SRBEAE P ZE e 5 (iS5 15) . R SR R [k
Jiti I (ILD) « 1B it FuAh e 30 o L IR BEAE A 28 i 28 (B 4851 U8 SOV 2 GPA IR I RARFAE 1P 2 I
DAH 2R T r /NI 58, 75 MPA B W KA, KL 25%~60%; LD —2H LUJfi i s 1
9% R0 J5 2T 24 A0 R 6 AR5 72 PR S 8 R R, XORRORTRIB MRS PRI, A2 7E MPA JLILEHT
MPO HiARFHPER MPA B i 2 W, TN & EGPA [RHIEYER BL[6] [65] [66].

TEAT PRI R AT 122 AAV AH DGR [ 5T M St 35 1) S ZEIE PR R IL[67] [68], R mT LA 48 . i
A R I, 8 4 S P LA A AR TR R R R IR R I, TACH SR 8 A AAV B
AT DM I A AV TR] Joa PR 28 [69] . 7E— TR ST AT 15 H(27%) LA ILD 2 i) £ ik e Dy HEAT 14 Ml
124K [70]. PR3-ANCA FHPH I8 28 1) 3222 B % EIFpIE, 5 MPO-ANCA FHEL, B 520 T AR E Al
TR RARRIBAR[71]. —2eF AL, 5 MPA-ILD K& HHEL, MPA-ILD B354 5% SRR, |
MPCREAL, MR AR, yREMHME . & 2R 52 R AR EHMK[72] [73].

52. XWEHE

PRIESIN, W H 2 BRI IE R R (). AIME 2 . JOREFEAR T (CRP ESR. PLT).
D IRARM T LR /IMRIE 2, T B4 3 IR AEAS A RGN @ 5 2 IR (W[74] [75]. fuiE 1 Bt g
Ji 3R THI P (KL-6) AL ITE AAV Ht 2 & U P2 T LR, 5AAJF ILD [ AAV BE M L AAV-
ILD &% KL-6 Fhm B IIR = X [76] [77], RN, FHs i KL-6 WL, W] LR AAV 35 ILD 1)
EENTEOL, AT KL-6 AT HURGR 45 /A R [78] [79]. CCL2 & ph 4% Fh 4 i A= 1) A% 4m i #a Ak 5,
W R MPA & 9F ILD EE R IM3E CCL2 KPR m TR & ILD 1 MPA &, i CCL2 /K&
) MPA B#0[HeFf Kk ILD [80]. LA ILD iy iz, IMis A 5 m )itk s v 5 1 -D (SP-D) 5t fE N
PPF FIREAHC[70]. Rrill 8 L3 ANCA HUiRRIFNE LM M0 E2, SR Re iR & B3
AT REH LTS A R R IL[67].

JE ok £ 4 S B AR B L AR 7 2 R BB EEL 20 e i TR A 9 4, A VL ot PR 4
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iV SR e (RS 2 A b vl o EGPA ME N3 TH2 IREh 5%, I eiEshPE EGPA B Y A & i
HEVR(BAL) A4 A I A TH2 i) AT 2, 537G EGPA F#HLL, WERRM R g T A, Bl Al
A 2-5 (IL-5) R iA SN[ 14] .

53. mMEFHE

A 2R AE MPA £ RPN EANIME %, GPA il EGPA RIUNKZEI K [81]. AAV fitiE
YRIMAE 28, F2 By H RN i 2 RE A B 40 LS BE LT 4R BE AREIRAE, TS 4NANE, B S SRS
H5[82]. AAV PRI i iiE S T A 30 A MR 20 B P R P L R R B EORE IR AE L WA 2 2 4 R G A T
B 2 i 98 [83]

5.4. IRFRI

Peining Zhou ££[84] LA 204 7 f4FE: AAV 8 NBIF SN GEAT CT A A K HE 7y £ (159/204) 3 %
FIA UIP, 76 MPA & UIP S5 L, GPA B#HTE LRI NSIP il OP, i EGPA i35 5 2 [ &
R EMREFI .. HARK ARSI, 150 FIRESIEITH MPA B35 97%/ & #7F HRCT L&
IR T EA LR, AR EEE 66% MR A2 B BE IR U R A WL, PR GE R /N TR B 3
JE AN B IR AR B R . ARIE I SCE RIS R SO R B B UE YK [85]. £ GPA
(1 HRCT RIH B 22 i LR i R 51, A 0 1R T 22 #5400 5 [X R IS AL A8 B FRy AN BB 5 A%
AR B S R R . SO 9K DL B I A U [86]

5.5. [IhgERE

VE VPGl 32 BAE O RFEE M E T F B, MR & AAV BEEZENRAETHZ —. —IHA
22 Z ARG ZE i B DR FE[8T R L, I 50% B %% R 1) FEVI% AR KIS EE Wb . K
Z G 91 ILD [ AAV FE 3 R L9 BR il P e S i A 4 SO Re g . — T 41 44 3 1A il o e 3K [88] MK
3, 24%I1)EE AR, ARG 2 i BRI DLCO T /%, H FEV1%E/> %1% 10% [89].
A IR 1) AAV B D) B [F) R NG S, RPUA WIS RIERLZE, [RIR DLCO AAREL 14 i1
(6]

6. J&IT

7E 2021 4F 3 [H KR/ L 28 2% 23 (ACR) AT 2022 AE R HT AR B 2 (EULAR) 2 H (1 4E % ANCA #H%
PRI % IR TT PHSRIRIT 73 T B SRR AERE AR 7. HRTEEXT AAV BVRIT EZ A4 BB
W IR EHIF . F R IR DA R I 2 B S . B RTR A BT (RTX)FE 129 187 ) Hs
P H R A BEBEAL (CTX) - [FI3ET EGPA KIBHLEI AN, EULAR 2022 42 -2 4%t Cha 52
AR IL-5 MBI 7 5. A T BE MG mm, v 7B bR, Tl s a4
A F AL L [90]

BT Bk HLT (omalizumab) & — B IgE ST LLIH] IgE BR5H (1 WE BR 1 b 4 A e 50k, I n] R S B0 IR
PERLAR ML T2[14], PRAS/INEEAS B [0 2 AT R B, M B S BR s i ] Lhysk /> EGPA A IR F M E
A & [91] [92], {H H T3 s B I D FIBi K R FEAR OGS R 35, H T8 R HE B S 2R R p 8
H.

EFXF ML DAH B3, CTX K& RTX M7 3k 2 J A B A 4. 7E John H [93]55 A I BEHL AU E 56+
R, PEFE AL T 2R M 0 it vt I A8 )7 RO L 22 e, AT AE — T3S K BRY R 96 [94] R R B RTX 1
J7RCEAR . BRI FUR BN EE AAV BB HGTT TR IR B, £ DAH BE1RIT 7 ROk W
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AR 22 5 [94].

XfF AAV-ILD K3, AR ITE PR3-ANCA BHME AR R P00 3 R e R 0ia T b, Fl22 8
FAPUE AT PRI [95] o U SRt B T £ 4 Ak 1 3 IR [ B AN Pk 7 5 B v Bl TT DA R e R M il £
P —RERIIRTT o JEIE e AT T DL 350 2 4 4 i 38 R 5 A RS 5 e i o T s DRI JE I T LI i 52 00
T Y 20 3G TERD 2T 4k A0 AH DG B (1 AN AR IR 7 SR B R 446 [96] [97]

7. B4

IN=A

ANCA R 28 H R RS, il 52 R 50T A A InAR oS, H A 852 2R Al R I
FELBE R, HERZX AAV UG5 10 e R IR R . RN B ATSC T L3 ANCA FHRPEILAE 2 (1
WEFE R, b LR AN I B 1 2E dr SR FU S A H b o RORATHE IR TS0 L 5 i eF i J8
NNTTHERIWETE, RUEIRARARHIE . 7 LTSI ZE R . EImARRET T, 7L LE S RN B3 ik
TERER A A AL AR AR L, {5 St L AT PR PR A, AR i AR 3R B, il 92 ) 5 A R R A
ANTF AR BUR PR AR s o AEVRYT 7T, W] AR ) L3 5 BN AE S B 410 1 750 AR B o oz (8 USRI B
7R BT KR, Rl R LE R T AR KT R R, ZWRNE R R AR DU 2R 5% . 1E
TS T3 TH, AT LB B R R B E R AR R AR D R p K AR A, 3 BT s TS 1 O B
PIER, NI A RS HETR T R SRR -

SE

[1] Sundgvist, M., Gibson, K.M., Bowers, S.M., Niemietz, I. and Brown, K.L. (2020) Anti-Neutrophil Cytoplasmic Anti-
bodies (ANCA): Antigen Interactions and Downstream Effects. Journal of Leukocyte Biology, 108, 617-626.
https://doi.org/10.1002/jlb.3vmr0220-438rr

[2] Charles, L.A., Caldas, M.L.R., Falk, R.J., Terrell, R.S. and Jennette, J.C. (1991) Antibodies against Granule Proteins
Activate Neutrophils in Vitro. Journal of Leukocyte Biology, 50, 539-546. https://doi.org/10.1002/jIb.50.6.539

[3] Niles, J., McCluskey, R., Ahmad, M. and Arnaout, M. (1989) Wegener’s Granulomatosis Autoantigen Is a novel Neu-
trophil Serine Proteinase [See Comments]. Blood, 74, 1888-1893. https://doi.org/10.1182/blood.v74.6.1888.1888
[4] Falk, RJ. and Jennette, J.C. (1988) Anti-neutrophil Cytoplasmic Autoantibodies with Specificity for Myeloperoxidase
in Patients with Systemic Vasculitis and Idiopathic Necrotizing and Crescentic Glomerulonephritis. New England Jour-
nal of Medicine, 318, 1651-1657. https://doi.org/10.1056/nejm198806233182504
[5] Geetha, D. and Jefferson, J.A. (2020) Anca-associated Vasculitis: Core Curriculum 2020. American Journal of Kidney
Diseases, 75, 124-137. https://doi.org/10.1053/j.ajkd.2019.04.031
[6] Sacoto, G., Boukhlal, S., Specks, U., Flores-Suérez, L.F. and Cornec, D. (2020) Lung Involvement in Anca-Associated
Vasculitis. La Presse Médicale, 49, Article ID: 104039. https://doi.org/10.1016/j.1pm.2020.104039
[71 Zhao, W., Wang, Z., Shi, R., Zhu, Y., Zhang, S., Wang, R., et al. (2022) Environmental Factors Influencing the Risk of
Anca-Associated Vasculitis. Frontiers in Immunology, 13, Article 991256. https://doi.org/10.3389/fimmu.2022.991256
[8] Sebastiani, M., Manfredi, A., Vacchi, C., et al. (2020) Epidemiology and Management of Interstitial Lung Disease in
AN-CA-Associated Vasculitis. Clinical and Experimental Rheumatology, 124, 221-231.
[9] Kadura, S. and Raghu, G. (2021) Antineutrophil Cytoplasmic Antibody-Associated Interstitial Lung Disease: A Review.
European Respiratory Review, 30, Article ID: 210123. https://doi.org/10.1183/16000617.0123-2021
[10] Furuta, S., Chaudhry, A.N., Hamano, Y., Fujimoto, S., Nagafuchi, H., Makino, H., et al. (2014) Comparison of Pheno-
type and Outcome in Microscopic Polyangiitis between Europe and Japan. The Journal of Rheumatology, 41, 325-333.
https://doi.org/10.3899/jrheum.130602
[11] West, S., Arulkumaran, N., Ind, P.W. and Pusey, C.D. (2013) Diffuse Alveolar Haemorrhage in Anca-Associated Vas-
culitis. Internal Medicine, 52, 5-13. https://doi.org/10.2169/internalmedicine.52.8863
[12] Karras, A. (2018) Microscopic Polyangiitis: New Insights into Pathogenesis, Clinical Features and Therapy. Seminars
in Respiratory and Critical Care Medicine, 39, 459-464. https://doi.org/10.1055/s-0038-1673387

[13] Unizony, S., Villarreal, M., Miloslavsky, E.M., Lu, N., Merkel, P.A., Spiera, R., et al. (2016) Clinical Outcomes of
Treatment of Anti-Neutrophil Cytoplasmic Antibody (Anca)-Associated Vasculitis Based on ANCA Type. Annals of the

DOI: 10.12677/acm.2025.1541102 1643 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1541102
https://doi.org/10.1002/jlb.3vmr0220-438rr
https://doi.org/10.1002/jlb.50.6.539
https://doi.org/10.1182/blood.v74.6.1888.1888
https://doi.org/10.1056/nejm198806233182504
https://doi.org/10.1053/j.ajkd.2019.04.031
https://doi.org/10.1016/j.lpm.2020.104039
https://doi.org/10.3389/fimmu.2022.991256
https://doi.org/10.1183/16000617.0123-2021
https://doi.org/10.3899/jrheum.130602
https://doi.org/10.2169/internalmedicine.52.8863
https://doi.org/10.1055/s-0038-1673387

sz, FAEF

[14]

[15]

[16]
[17]

(18]

[19]
[20]

[21]

[22]

[23]
[24]
[25]
[26]
[27]
[28]

[29]

[30]

[31]
[32]

[33]

[34]

[35]

Rheumatic Diseases, 75, 1166-1169. https://doi.org/10.1136/annrheumdis-2015-208073

White, J. and Dubey, S. (2023) Eosinophilic Granulomatosis with Polyangiitis: A Review. Autoimmunity Reviews, 22,
Article 1D: 103219. https://doi.org/10.1016/j.autrev.2022.103219

Lin, Y., Zheng, W., Tian, X., Zhang, X., Zhang, F. and Dong, Y. (2009) Antineutrophil Cytoplasmic Antibody-Associ-
ated Vasculitis Complicated with Diffuse Alveolar Hemorrhage. JCR: Journal of Clinical Rheumatology, 15, 341-344.
https://doi.org/10.1097/rhu.0b013e3181b59581

Martinez-Martinez, M.U., Oostdam, D.A.H. and Abud-Mendoza, C. (2017) Diffuse Alveolar Hemorrhage in Autoim-
mune Diseases. Current Rheumatology Reports, 19, Article No. 27. https://doi.org/10.1007/s11926-017-0651-y
Jariwala, M. and Laxer, R.M. (2020) Childhood GPA, EGPA, and MPA. Clinical Immunology, 211, Article ID: 108325.
https://doi.org/10.1016/j.clim.2019.108325

Sacri, A., Chambaraud, T., Ranchin, B., Florkin, B., See, H., Decramer, S., et al. (2015) Clinical Characteristics and

Outcomes of Childhood-Onset Anca-Associated Vasculitis: A French Nationwide Study. Nephrology Dialysis Trans-
plantation, 30, i104-i112. https://doi.org/10.1093/ndt/gfv011

Grisaru, S., Yuen, G.W.H., Miettunen, P.M. and Hamiwka, L.A. (2009) Incidence of Wegener’s Granulomatosis in Chil-
dren. The Journal of Rheumatology, 37, 440-442. https://doi.org/10.3899/jrheum.090688

Bernardi, S., Seugé, L. and Boyer, O. (2022) Anca-Associated Vasculitis in Children. Nephrology Dialysis Transplan-
tation, 38, 66-69. https://doi.org/10.1093/ndt/gfac265

THERE, BAE, RO, & JLE DU YR AH AR S BT AR SN LS 28 PR o A [CUTHT VL4 25 52 J LR 4y
SRALHAEZS) Ry, Bl EES)LR 2. B =L LR AR 2016 EHL AR
) VRFEER BN IO . PRt B B RR 2= B I m 3 J L R B, 2016: 970.

ARENESE, ATIERE, RERVE, S TESZ 2R ) LA B HR PR A 2 B A A DG /N LA 4 8 B PR [l 8 43T [CL/FH T
B )LE Iy 2. 2018 FEHITLA R ) LB ¥ ARE SRR, B LR 22 B 2B b s L2 2R
P, 2018: 176-177.

AN ER, FOERE, MREETE, S )LEPUP R AR UG & 10 IR GRS [I]. T EIELE ) LR
2478, 2020, 15(4): 297-301.

KR, 2K, W=7, & LB VRN B RSP TRE S M I S IR RAFAE 73 T 0], P B AU LRR
2024, 26(8): 823-828.

Nakazawa, D., Masuda, S., Tomaru, U. and Ishizu, A. (2018) Pathogenesis and Therapeutic Interventions for Anca-
Associated Vasculitis. Nature Reviews Rheumatology, 15, 91-101. https://doi.org/10.1038/s41584-018-0145-y

Alba, M., Jennette, J. and Falk, R. (2018) Pathogenesis of Anca-Associated Pulmonary Vasculitis. Seminars in Respira-
tory and Critical Care Medicine, 39, 413-424. https://doi.org/10.1055/s-0038-1673386

Alberici, F., Martorana, D., Bonatti, F., et al. (2014) Genetics of ANCA-Associated Vasculitides: HLA and beyond.
Clinical and Experimental Rheumatology, 32, S90-S97.

Haubitz, M., Dhaygude, A. and Woywaodt, A. (2009) Mechanisms and Markers of Vascular Damage in Anca-Associated
Vasculitis. Autoimmunity, 42, 605-614. https://doi.org/10.1080/08916930903002503

Trivioli, G., Marquez, A., Martorana, D., Tesi, M., Kronbichler, A., Lyons, P.A., et al. (2022) Genetics of Anca-Associ-
ated Vasculitis: Role in Pathogenesis, Classification and Management. Nature Reviews Rheumatology, 18, 559-574.
https://doi.org/10.1038/541584-022-00819-y

Biondini, D., Cocconcelli, E., Bernardinello, N., Lorenzoni, G., Rigobello, C., Lococo, S., et al. (2021) Prognostic Role
of MUC5B Rs35705950 Genotype in Patients with Idiopathic Pulmonary Fibrosis (IPF) on Antifibrotic Treatment. Res-
piratory Research, 22, Article No. 98. https://doi.org/10.1186/s12931-021-01694-z

Salvati, L., Palterer, B. and Parronchi, P. (2020) Spectrum of Fibrotic Lung Diseases. The New England Journal of
Medicine, 383, 958-968.

Juge, P.A., Lee, J.S., Ebstein, E., et al. (2018) MUC5B Promoter Variant and Rheumatoid Arthritis with Interstitial Lung
Disease. The New England Journal of Medicine, 379, 2209-2219.

Namba, N., Kawasaki, A., Sada, K., Hirano, F., Kobayashi, S., Yamada, H., et al. (2019) Association of MUC5B Pro-

moter Polymorphism with Interstitial Lung Disease in Myeloperoxidase-Antineutrophil Cytoplasmic Antibody-Associ-
ated Vasculitis. Annals of the Rheumatic Diseases, 78, 1144-1146. https://doi.org/10.1136/annrheumdis-2018-214263

FRE. TUDUENEE Toll #3248 2(597T/C)FEK ZA1E S ANCA FHSIE/INMALE AW FE[D]: [t 2 r 18
). T T PEEERRRAE, 2016,

Wu, Z., Xu, J., Sun, F., Chen, H., Wu, Q., Zheng, W., et al. (2014) Single Nucleotide Polymorphisms in the Toll-Like
Receptor 2 (TLR2) Gene Are Associated with Microscopic Polyangiitis in the Northern Han Chinese Population. Modern

DOI: 10.12677/acm.2025.1541102 1644 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1541102
https://doi.org/10.1136/annrheumdis-2015-208073
https://doi.org/10.1016/j.autrev.2022.103219
https://doi.org/10.1097/rhu.0b013e3181b59581
https://doi.org/10.1007/s11926-017-0651-y
https://doi.org/10.1016/j.clim.2019.108325
https://doi.org/10.1093/ndt/gfv011
https://doi.org/10.3899/jrheum.090688
https://doi.org/10.1093/ndt/gfac265
https://doi.org/10.1038/s41584-018-0145-y
https://doi.org/10.1055/s-0038-1673386
https://doi.org/10.1080/08916930903002503
https://doi.org/10.1038/s41584-022-00819-y
https://doi.org/10.1186/s12931-021-01694-z
https://doi.org/10.1136/annrheumdis-2018-214263

s, FEF

[36]

[37]

[38]

[39]

[40]

[41]
[42]
[43]

[44]

[45]
[46]
[47]

[48]

[49]
[50]

[51]

[52]

(53]

[54]

[55]

[56]

Rheumatology, 25, 224-229. https://doi.org/10.3109/14397595.2014.950034

TUgr. ) PDURAEE TGFBL JE[H-509C/T £ ANCA FHCIE RGN LA 4 B 40 35 AR OG 6 & I 5T [D]:
(LA Arie ). T ) PEEERER %, 2007.

Pendergraft, W.F., Preston, G.A., Shah, R.R., Tropsha, A., Carter, C.W., Jennette, J.C., et al. (2003) Autoimmunity Is
Triggered by CPR-3(105-201), a Protein Complementary to Human Autoantigen Proteinase-3. Nature Medicine, 10, 72-
79. https://doi.org/10.1038/nm968

Tadema, H., Heeringa, P. and Kallenberg, C.G. (2011) Bacterial Infections in Wegener’s Granulomatosis: Mechanisms
Potentially Involved in Autoimmune Pathogenesis. Current Opinion in Rheumatology, 23, 366-371.
https://doi.org/10.1097/bor.0b013e328346¢332

Stegeman, C.A., Tervaert, J.W.C., Sluiter, W.J., Manson, W.L., de Jong, P.E. and Kallenberg, C.G.M. (1994) Association
of Chronic Nasal Carriage of staphylococcus Aureus and Higher Relapse Rates in Wegener Granulomatosis. Annals of
Internal Medicine, 120, 12-17. https://doi.org/10.7326/0003-4819-120-1-199401010-00003

Popa, E.R., Stegeman, C.A., Abdulahad, W.H., van der Meer, B., Arends, J., Manson, W.M., et al. (2007) Staphylococcal
Toxic-Shock-Syndrome-Toxin-1 as a Risk Factor for Disease Relapse in Wegener’s Granulomatosis. Rheumatology, 46,
1029-1033. https://doi.org/10.1093/rheumatology/kem022

Fathallah, N., Ouni, B., Mokni, S., Baccouche, K., Atig, A., Ghariani, N., et al. (2019) Vascularites medicamenteuses:
A propos d’une série de 13 cas. Therapies, 74, 347-354. https://doi.org/10.1016/j.therap.2018.07.005

Weng, C. and Liu, Z. (2019) Drug-induced Anti-Neutrophil Cytoplasmic Antibody-Associated Vasculitis. Chinese Med-
ical Journal, 132, 2848-2855. https://doi.org/10.1097/cm9.0000000000000539

Shakoor, M.T., Birkenbach, M.P. and Lynch, M. (2021) Anca-Associated Vasculitis Following Pfizer-Biontech COVID-
19 Vaccine. American Journal of Kidney Diseases, 78, 611-613. https://doi.org/10.1053/j.ajkd.2021.06.016

Yu, F., Chen, M., Gao, Y., Wang, S., Zou, W., Zhao, M., et al. (2007) Clinical and Pathological Features of Renal
Involvement in Propylthiouracil-Associated Anca-Positive Vasculitis. American Journal of Kidney Diseases, 49, 607-
614. https://doi.org/10.1053/j.ajkd.2007.01.021

Kitching, A.R., Anders, H., Basu, N., Brouwer, E., Gordon, J., Jayne, D.R., et al. (2020) Anca-Associated Vasculitis.
Nature Reviews Disease Primers, 6, Article No. 71. https://doi.org/10.1038/s41572-020-0204-y

Chen, M., Jayne, D.R.W. and Zhao, M. (2017) Complement in Anca-Associated Vasculitis: Mechanisms and Implica-
tions for Management. Nature Reviews Nephrology, 13, 359-367. https://doi.org/10.1038/nrneph.2017.37

Misra, D.P., Thomas, K.N., Gasparyan, A.Y. and Zimba, O. (2021) Mechanisms of Thrombosis in Anca-Associated
Vasculitis. Clinical Rheumatology, 40, 4807-4815. https://doi.org/10.1007/s10067-021-05790-9

Falk, R.J., Terrell, R.S., Charles, L.A. and Jennette, J.C. (1990) Anti-Neutrophil Cytoplasmic Autoantibodies Induce
Neutrophils to Degranulate and Produce Oxygen Radicals in Vitro. Proceedings of the National Academy of Sciences of
the United States of America, 87, 4115-4119. https://doi.org/10.1073/pnas.87.11.4115

Kessenbrock, K., Krumbholz, M., Schénermarck, U., Back, W., Gross, W.L., Werb, Z., et al. (2009) Netting Neutrophils
in Autoimmune Small-Vessel Vasculitis. Nature Medicine, 15, 623-625. https://doi.org/10.1038/nm.1959

Thiam, H.R., Wong, S.L., Wagner, D.D. and Waterman, C.M. (2020) Cellular Mechanisms of Netosis. Annual Review
of Cell and Developmental Biology, 36, 191-218. https://doi.org/10.1146/annurev-cellbio-020520-111016

Clark, S.R., Ma, A.C., Tavener, S.A., McDonald, B., Goodarzi, Z., Kelly, M.M., et al. (2007) Platelet TLR4 Activates
Neutrophil Extracellular Traps to Ensnare Bacteria in Septic Blood. Nature Medicine, 13, 463-469.
https://doi.org/10.1038/nm1565

Fuchs, T.A., Brill, A., Duerschmied, D., Schatzberg, D., Monestier, M., Myers, D.D., et al. (2010) Extracellular DNA
Traps Promote Thrombosis. Proceedings of the National Academy of Sciences of the United States of America, 107,
15880-15885. https://doi.org/10.1073/pnas.1005743107

Frangou, E., Vassilopoulos, D., Boletis, J. and Boumpas, D.T. (2019) An Emerging Role of Neutrophils and Netosis in
Chronic Inflammation and Fibrosis in Systemic Lupus Erythematosus (SLE) and Anca-Associated Vasculitides (AAV):
Implications for the Pathogenesis and Treatment. Autoimmunity Reviews, 18, 751-760.
https://doi.org/10.1016/j.autrev.2019.06.011

Guilpain, P., Chéreau, C., Goulvestre, C., Servettaz, A., Montani, D., Tamas, N., et al. (2010) The Oxidation Induced by
Antimyeloperoxidase Antibodies Triggers Fibrosis in Microscopic Polyangiitis. European Respiratory Journal, 37,
1503-1513. https://doi.org/10.1183/09031936.00148409

Negreros, M. and Flores-Suarez, L.F. (2021) A Proposed Role of Neutrophil Extracellular Traps and Their Interplay with
Fibroblasts in Anca-Associated Vasculitis Lung Fibrosis. Autoimmunity Reviews, 20, Article ID: 102781.
https://doi.org/10.1016/j.autrev.2021.102781

Nakano, Y., Yang, I.V., Walts, A.D., Watson, A.M., Helling, B.A., Fletcher, A.A., et al. (2016) MUC5B Promoter

DOI: 10.12677/acm.2025.1541102 1645 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1541102
https://doi.org/10.3109/14397595.2014.950034
https://doi.org/10.1038/nm968
https://doi.org/10.1097/bor.0b013e328346c332
https://doi.org/10.7326/0003-4819-120-1-199401010-00003
https://doi.org/10.1093/rheumatology/kem022
https://doi.org/10.1016/j.therap.2018.07.005
https://doi.org/10.1097/cm9.0000000000000539
https://doi.org/10.1053/j.ajkd.2021.06.016
https://doi.org/10.1053/j.ajkd.2007.01.021
https://doi.org/10.1038/s41572-020-0204-y
https://doi.org/10.1038/nrneph.2017.37
https://doi.org/10.1007/s10067-021-05790-9
https://doi.org/10.1073/pnas.87.11.4115
https://doi.org/10.1038/nm.1959
https://doi.org/10.1146/annurev-cellbio-020520-111016
https://doi.org/10.1038/nm1565
https://doi.org/10.1073/pnas.1005743107
https://doi.org/10.1016/j.autrev.2019.06.011
https://doi.org/10.1183/09031936.00148409
https://doi.org/10.1016/j.autrev.2021.102781

sz, FAEF

[57]

[58]
[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

Variant Rs35705950 Affects MUC5B Expression in the Distal Airways in Idiopathic Pulmonary Fibrosis. American
Journal of Respiratory and Critical Care Medicine, 193, 464-466. https://doi.org/10.1164/rccm.201509-1872le

Chintagari, N.R., Jana, S. and Alayash, A.l. (2016) Oxidized Ferric and Ferryl Forms of Hemoglobin Trigger Mitochon-
drial Dysfunction and Injury in Alveolar Type I Cells. American Journal of Respiratory Cell and Molecular Biology, 55,
288-298. https://doi.org/10.1165/rcmb.2015-01970c

Kettritz, R. (2014) With Complements from ANCA Mice. Journal of the American Society of Nephrology, 25, 207-209.
https://doi.org/10.1681/asn.2013101043

Lange, C., Csernok, E., Moosig, F., et al. (2017) Immune Stimulatory Effects of Neutrophil Extracellular Traps in Gran-
ulomatosis with Polyangiitis. Clinical and Experimental Rheumatology, 103, 33-39.

Schreiber, A., Xiao, H., Jennette, J.C., Schneider, W., Luft, F.C. and Kettritz, R. (2009) C5a Receptor Mediates Neutro-
phil Activation and Anca-Induced Glomerulonephritis. Journal of the American Society of Nephrology, 20, 289-298.
https://doi.org/10.1681/asn.2008050497

Foreman, K.E., Vaporciyan, A.A., Bonish, B.K., Jones, M.L., Johnson, K.J., Glovsky, M.M., et al. (1994) C5a-Induced
Expression of P-Selectin in Endothelial Cells. Journal of Clinical Investigation, 94, 1147-1155.
https://doi.org/10.1172/jci117430

Schraufstatter, 1.U., Trieu, K., Sikora, L., Sriramarao, P. and DiScipio, R. (2002) Complement C3a and C5a Induce
Different Signal Transduction Cascades in Endothelial Cells. The Journal of Immunology, 169, 2102-2110.
https://doi.org/10.4049/jimmunol.169.4.2102

Brilland, B., Garnier, A., Chevailler, A., Jeannin, P., Subra, J. and Augusto, J. (2020) Complement Alternative Pathway
in Anca-Associated Vasculitis: Two Decades from Bench to Bedside. Autoimmunity Reviews, 19, Article ID: 102424.
https://doi.org/10.1016/j.autrev.2019.102424

Moiseev, S., Lee, J.M., Zykova, A., Bulanov, N., Novikov, P., Gitel, E., et al. (2020) The Alternative Complement
Pathway in Anca-Associated Vasculitis: Further Evidence and a Meta-analysis. Clinical and Experimental Immunology,
202, 394-402. https://doi.org/10.1111/cei.13498

Griese, M. (2018) Chronic Interstitial Lung Disease in Children. European Respiratory Review, 27, Article 1D: 170100.
https://doi.org/10.1183/16000617.0100-2017

Podolanczuk, A.J., Wong, A.W., Saito, S., Lasky, J.A., Ryerson, C.J. and Eickelberg, O. (2021) Update in Interstitial
Lung Disease 2020. American Journal of Respiratory and Critical Care Medicine, 203, 1343-1352.
https://doi.org/10.1164/rccm.202103-0559up

Nozu, T., Kondo, M., Suzuki, K., Tamaoki, J. and Nagai, A. (2008) A Comparison of the Clinical Features of Anca-
Positive and Anca-Negative Idiopathic Pulmonary Fibrosis Patients. Respiration, 77, 407-415.
https://doi.org/10.1159/000183754

Hosoda, C., Baba, T., Hagiwara, E., Ito, H., Matsuo, N., Kitamura, H., et al. (2016) Clinical Features of Usual Interstitial
Pneumonia with Anti-Neutrophil Cytoplasmic Antibody in Comparison with Idiopathic Pulmonary Fibrosis. Respirol-
ogy, 21, 920-926. https://doi.org/10.1111/resp.12763

Yamaguchi, K., Yamaguchi, A., Ito, M., Wakamatsu, I., Itai, M., Muto, S., et al. (2022) Clinical Differences among
Patients with Myeloperoxidase—antineutrophil Cytoplasmic Antibody-Positive Interstitial Lung Disease. Clinical Rheu-
matology, 42, 479-488. https://doi.org/10.1007/s10067-022-06388-5

Sakamoto, S., Suzuki, A., Homma, S., Usui, Y., Shimizu, H., Sekiya, M., et al. (2023) Outcomes and Prognosis of
Progressive Pulmonary Fibrosis in Patients with Antineutrophil Cytoplasmic Antibody-Positive Interstitial Lung Dis-
ease. Scientific Reports, 13, Article No. 17616. https://doi.org/10.1038/s41598-023-45027-0

Kronbichler, A., Lee, K.H., Denicolo, S., et al. (2020) Immunopathogenesis of ANCA-Associated Vasculitis. Interna-
tional Journal of Molecular Sciences, 21, Article 7319.

Fernandez Casares, M., Gonzalez, A., Fielli, M., Caputo, F., Bottinelli, Y. and Zamboni, M. (2014) Microscopic Polyan-
giitis Associated with Pulmonary Fibrosis. Clinical Rheumatology, 34, 1273-1277.
https://doi.org/10.1007/s10067-014-2676-1

Flores-Suarez, L.F., Ruiz, N., Rivera, L.M.S. and Pensado, L. (2015) Reduced Survival in Microscopic Polyangiitis
Patients with Pulmonary Fibrosis in a Respiratory Referral Centre. Clinical Rheumatology, 34, 1653-1654.
https://doi.org/10.1007/s10067-015-2967-1

Kronbichler, A., Bajema, I.M., Bruchfeld, A., Mastroianni Kirsztajn, G. and Stone, J.H. (2024) Diagnosis and Manage-
ment of Anca-Associated Vasculitis. The Lancet, 403, 683-698. https://doi.org/10.1016/s0140-6736(23)01736-1

Scurt, F.G., Bose, K., Hammoud, B., Brandt, S., Bernhardt, A., Gross, C., et al. (2022) Old Known and Possible New
Biomarkers of Anca-Associated Vasculitis. Journal of Autoimmunity, 133, Article ID: 102953.
https://doi.org/10.1016/j.jaut.2022.102953

DOI: 10.12677/acm.2025.1541102 1646 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1541102
https://doi.org/10.1164/rccm.201509-1872le
https://doi.org/10.1165/rcmb.2015-0197oc
https://doi.org/10.1681/asn.2013101043
https://doi.org/10.1681/asn.2008050497
https://doi.org/10.1172/jci117430
https://doi.org/10.4049/jimmunol.169.4.2102
https://doi.org/10.1016/j.autrev.2019.102424
https://doi.org/10.1111/cei.13498
https://doi.org/10.1183/16000617.0100-2017
https://doi.org/10.1164/rccm.202103-0559up
https://doi.org/10.1159/000183754
https://doi.org/10.1111/resp.12763
https://doi.org/10.1007/s10067-022-06388-5
https://doi.org/10.1038/s41598-023-45027-0
https://doi.org/10.1007/s10067-014-2676-1
https://doi.org/10.1007/s10067-015-2967-1
https://doi.org/10.1016/s0140-6736(23)01736-1
https://doi.org/10.1016/j.jaut.2022.102953

s, FEF

[76]

[77]

[78]

[79]

(80]

[81]

(82]

(83]

[84]

[85]

(86]

[87]

[88]

(89]

[90]

[91]

[92]

[93]

[94]

[95]

Conticini, E., d’Alessandro, M., Bergantini, L., Castillo, D., Cameli, P., Frediani, B., et al. (2022) KL-6 in Anca-Asso-
ciated Vasculitis Patients with and without ILD: A Machine Learning Approach. Biology, 11, Article 94.
https://doi.org/10.3390/biology11010094

WL, AHREE, TKAE, %5 5 KL-6. DD & CRP #£ ANCA A9 I/ 48 £ F 18] 5 s #6000 v 1) Il PR A4
[]. *ERRE R E, 2021, 37(8): 983-987.

lwata, Y., Wada, T., Furuichi, K., Kitagawa, K., Kokubo, S., Kobayashi, M., et al. (2001) Serum Levels of KL-6 Reflect
Disease Activity of Interstitial Pneumonia Associated with Anca-Related Vasculitis. Internal Medicine, 40, 1093-1097.
https://doi.org/10.2169/internalmedicine.40.1093

YRR, SRR, BXRE, & PP 4 B R SR P AR S L 28 & R 1] B A8 B 5 I KL-6 7K-F 44T [J].
i B I 244 52, 2019, 28(7): 1165-1168.

WL, ANCA RO 46 & FE 0] JFT PRI R IR . ImREFAE M TR AT [D]: [Ald 22008 50]. AN R
2 2021.

Salvador, F. (2020) ANCA Associated Vasculitis. European Journal of Internal Medicine, 74, 18-28.
https://doi.org/10.1016/j.ejim.2020.01.011

Park, J.A. (2021) Treatment of Diffuse Alveolar Hemorrhage: Controlling Inflammation and Obtaining Rapid and Ef-
fective Hemostasis. International Journal of Molecular Sciences, 22, Article 793.
https://doi.org/10.3390/ijms22020793

Colby, T.V. and Specks, U. (1993) Wegener’s granulomatosis in the 1990s—A Pulmonary Pathologist’s Perspective.
Monographs Pathology, 36, 195-218.

Zhou, P., Li, Z., Gao, L., Zhao, B., Que, C., Li, H., et al. (2023) Patterns of Interstitial Lung Disease and Prognosis in
Antineutrophil Cytoplasmic Antibody-Associated Vasculitis. Respiration, 102, 257-273.
https://doi.org/10.1159/000529085

Yamagata, M., Ikeda, K., Tsushima, K., lesato, K., Abe, M., Ito, T., et al. (2016) Prevalence and Responsiveness to
Treatment of Lung Abnormalities on Chest Computed Tomography in Patients with Microscopic Polyangiitis: A Multi-
center, Longitudinal, Retrospective Study of One Hundred Fifty Consecutive Hospital-Based Japanese Patients. Arthritis
& Rheumatology, 68, 713-723. https://doi.org/10.1002/art.39475

Seo, J.B., Im, J.G., Chung, J.W.,, Song, J.W., Goo, J.M., Park, J.H., et al. (2000) Pulmonary Vasculitis: The Spectrum of
Radiological Findings. The British Journal of Radiology, 73, 1224-1231. https://doi.org/10.1259/bjr.73.875.11144805

Rosenberg, D.M., Weinberger, S.E., Fulmer, J.D., et al. (1980) Functional Correlates of Lung Involvement in Wegener’s
Granulomatosis. Use of Pulmonary Function Tests in Staging and Follow-Up. The American Journal of Medicine, 69,
387-394.

Koldingsnes, W., Jacobsen, E.A., Sildnes, T., Hjalmarsen, A. and Nossent, H.C. (2005) Pulmonary Function and High-
resolution CT Findings Five Years after Disease Onset in Patients with Wegener’s Granulomatosis. Scandinavian Jour-
nal of Rheumatology, 34, 220-228. https://doi.org/10.1080/03009740410011271

Polychronopoulos, V.S., Prakash, U.B.S., Golbin, J.M., Edell, E.S. and Specks, U. (2007) Airway Involvement in We-
gener’s Granulomatosis. Rheumatic Disease Clinics of North America, 33, 755-775.
https://doi.org/10.1016/j.rdc.2007.09.004

Hellmich, B. and Jayne, D. (2024) Response To: Correspondence on ‘EULAR Recommendations for the Management
of Anca-Associated Vasculitis: 2022 Update’ by Hellmich et al. Annals of the Rheumatic Diseases, 83, e21.
https://doi.org/10.1136/ard-2024-225606

Jachiet, M., Samson, M., Cottin, V., Kahn, J., Le Guenno, G., Bonniaud, P., et al. (2016) Anti-Ige Monoclonal Antibody
(Omalizumab) in Refractory and Relapsing Eosinophilic Granulomatosis with Polyangiitis (Churg-Strauss): Data on
Seventeen Patients. Arthritis & Rheumatology, 68, 2274-2282. https://doi.org/10.1002/art.39663

Celebi Sozener, Z., Gorgulu, B., Mungan, D., Sin, B.A., Misirligil, Z., Aydin, O., et al. (2018) Omalizumab in the Treat-
ment of Eosinophilic Granulomatosis with Polyangiitis (EGPA): Single-Center Experience in 18 Cases. World Allergy
Organization Journal, 11, 39. https://doi.org/10.1186/s40413-018-0217-0

Stone, J.H., Merkel, P.A., Spiera, R., Seo, P., Langford, C.A., Hoffman, G.S., et al. (2010) Rituximab versus Cyclophos-

phamide for Anca-Associated Vasculitis. New England Journal of Medicine, 363, 221-232.
https://doi.org/10.1056/nejmoa0909905

Cartin-Ceba, R., Diaz-Caballero, L., Al-Qadi, M.O., Tryfon, S., Fervenza, F.C., Ytterberg, S.R., et al. (2016) Diffuse
Alveolar Hemorrhage Secondary to Antineutrophil Cytoplasmic Antibody-Associated Vasculitis: Predictors of Respira-
tory Failure and Clinical Outcomes. Arthritis & Rheumatology, 68, 1467-1476. https://doi.org/10.1002/art.39562

Kallenberg, C.G. (2015) Pathogenesis and Treatment of ANCA-Associated Vasculitides. Clinical and Experimental
Rheumatology, 33, S11-S14.

DOI: 10.12677/acm.2025.1541102 1647 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1541102
https://doi.org/10.3390/biology11010094
https://doi.org/10.2169/internalmedicine.40.1093
https://doi.org/10.1016/j.ejim.2020.01.011
https://doi.org/10.3390/ijms22020793
https://doi.org/10.1159/000529085
https://doi.org/10.1002/art.39475
https://doi.org/10.1259/bjr.73.875.11144805
https://doi.org/10.1080/03009740410011271
https://doi.org/10.1016/j.rdc.2007.09.004
https://doi.org/10.1136/ard-2024-225606
https://doi.org/10.1002/art.39663
https://doi.org/10.1186/s40413-018-0217-0
https://doi.org/10.1056/nejmoa0909905
https://doi.org/10.1002/art.39562

sz, FAEF

[96] Morisset, J. and Lee, J.S. (2019) New Trajectories in the Treatment of Interstitial Lung Disease: Treat the Disease or
Treat the Underlying Pattern? Current Opinion in Pulmonary Medicine, 25, 442-449.
https://doi.org/10.1097/mcp.0000000000000600

[97] Flaherty, K.R., Wells, A.U., Cottin, V., Devaraj, A., Walsh, S.L.F., Inoue, Y., et al. (2019) Nintedanib in Progressive
Fibrosing Interstitial Lung Diseases. New England Journal of Medicine, 381, 1718-1727.
https://doi.org/10.1056/nejmoal908681

DOI: 10.12677/acm.2025.1541102 1648 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1541102
https://doi.org/10.1097/mcp.0000000000000600
https://doi.org/10.1056/nejmoa1908681

	抗中性粒细胞胞浆抗体相关性血管炎肺损伤
	摘  要
	关键词
	Antineutrophil Cytoplasmic Antibody-Associated Vasculitis-Related Lung Injury
	Abstract
	Keywords
	1. 介绍
	2. 流行病学
	3. 病因学
	3.1. 易感基因
	3.2. 感染
	3.3. 药物
	3.4. 环境因素

	4. 发病机制
	4.1. 中性粒细胞胞外陷阱(NETs)
	4.2. 抗MPO抗体
	4.3. 粘蛋白5B (MUC5B)
	4.4. 反复肺泡出血
	4.5. 补体旁路途径(Complement Alternative Pathway, cAP)

	5. 临床特征
	5.1. 临床表现
	5.2. 实验室检查
	5.3. 病理学检查
	5.4. 影像学表现
	5.5. 肺功能检查

	6. 治疗
	7. 总结
	参考文献

