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A case of membranous nephropathy complicated by MPO-ANCA-associated vasculitis
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AT U 7 BEERNE I, ANIERTEIAR L ROV OISR % 19 ANCA BI#INE RE0EL 22 f2e | Bl 2B L 72, i
BE 71 5%, B, 20XX 9 HHHE X D Fii 2 568k - 208D 729, 10 H b4z 22, RIEKX
SR % P ) B R IEIRT R %2780, KEMEH N TABE L 72> %, MPO-ANCA>300 U/mL & & liBa1ET6H
D, ANCA BIHIME R &% 25 6 5 H & Y PSL 50 mg/H (0.8 mg/kg/H) TR ZBAMA L 72, 5 3 98 HICHEFT L
BT, SIS 1Lz 10 8 ORI D 5 B LA Z 2 [, $HEMIELE k% 1 {83720, peritubular
capillaritis 2SR S N7z, 72, NEBBIRIC 7 « 7V 7 A4 FEIEZ B D 7, SOLPUARE T IgG, C3 DARERE
TREFHEN OYERARI A, B FPEMEE T LR T E X RN IZ electron dense deposit % 38 & 72728, ANCA B
JHMAE & & AP BOE (Stage 1L ~1IV) DE0F & 22Wi L 7z, IR, Mo ICERIG, IRFTHR, ANCA Jifli
3B L7, PSL % 30 mg ¥ TR, 55 65 W HICIREE & % 5 72, MPO-ANCA BN 2 & BIERYE D & 0f
Bz, BEERNEDITT 2 b D, ANCA BIHINE RDRTT2b 0% L, MrxoWMERH 5, JfiT % ANCA
B IMAT 48 12 A PF T 2 IFIEBHE Tld MPO 2 HTH & T 2 (WS E AR O BIS-238 5 S T 33, A#ITl&, MPO
13 1gG BH1E T H 2 RBRIRRIEEEIC IZBEETH D, MPO 2 & T2 0EEARDOBEGIEE LI hotk, £
7o, TORVERVEEOE I BYME T 2 38y - RIS - BYYE 2 EORTRIZERD T, 1g6G DY 77 7 ARE T 1gG4
DERbEIE, 1eGl BBMETH -7z, DAL D, AKENIET L 72 BEEEEIC MPO-ANCA BHHINE RGO L 72 1]
BEMESEL EEL SN,

We report a case of membranous nephropathy (MN) complicated by myeloperoxidase antineutrophil cyto-
plasmic antibody (MPO-ANCA ) -associated nephritis with vasculitis of a renal interlobular artery. A 71-year-old
man was referred to our hospital for evaluation of persistent pyrexia, microscopic hematuria, proteinuria, mild renal
dysfunction and elevated C-reactive protein. Based on his clinical and laboratory findings, including high-titer
MPO-ANCA, he was initially diagnosed with MPO-ANCA-associated vasculitis. Oral prednisolone (50 mg/day,
0.8 mg/kg/day) therapy was started on the 6th day of admission. Renal biopsy revealed 2 global sclerosis lesions
and 1 fibrocellular crescent out of 10 glomeruli, and existence of peritubular capillaritis in a patchy distribution and
fibrinoid necrosis in an interlobular artery. Immunofluorescent staining showed granular staining of IgG and C3
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along the glomerular capillary walls, and IgG1 and IgG4 were the dominant subclasses in the IgG deposition. Elec-
tron microscopic examination revealed electron-dense deposits in the glomerular subepithelial and intramembra-
nous area. These findings suggested the coexistence of MPO-ANCA-associated vasculitis and MN (Stage II~1V).
After starting the therapy, his fever, hematuria, serum CRP and MPO-ANCA titer improved. Although coexistence
of ANCA-associated vasculitis and MN is relatively rare, there are variations in the combination of these two etiol-
ogies: ANCA-associated vasculitis precedes MN and MN precedes ANCA-associated nephritis. In the case of
MPO-ANCA-associated vasculitis preceding MN, MPO is the antigen that causes MN in the immune complex.
However, MPO was not observed along the capillary walls by immunofluorescent staining in this case. No dis-
eases, which cause secondary MN, such as infections and malignancy, were found. These findings suggested that

MN preceded ANCA-associated vasculitis in this case.
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ANCA B 1M’ 45 (ANCA-associated vasculitis @ AAV) &
TN (B, MR, MBI &) L Lo i
RTHY, BRETIHRBRIEERZ RS 5, —77,
I 2 FEEIAR 28 (polyarteritis nodosa : PAN) i& Z 41 & h K
WIME DT 72 26T, BELISDOEE, KAl £ b
3T 5 2 LK, SRERIREE, MBIIR, BMmE, M
HlR 2 & D IAE 28 138 F £ 72\, Chapel Hill Consensus
Conference (CHCC) 2012" TI13/NERIBINR L ~ )L D L5 28
I3 ANCA BRI R TH PAN THHEL I 2IHA L Sh
TV %, ANCA BN % DIFE L~V & PAN DIILE L X
WDIMBIREED A —N—F v 75 BHEH] S R IcHE ST
v 52)0

ANCA BH#IMAE 28 & B EOE D-AOH113, PBHIDRS
ni %j(&“é‘ 3H 203, MRPERENEfTd 2D, ANCA B

HIMERBEATT 2004 L, ML oaMIHEINATY
%, Tz, T zu)LA ¥y ¥ —+¥ (myeloperoxi-
dase : MPO) MU & 72 > THAET % AIHEME 72 & b HRff &
T 223, R PRRREBIIE S LT,

SHEbibitld, MPO-ANCA Ptk /NERBIIR L <L

DIMERZ 2 ) ANCA BIIIE 2 & RdEBOE 2 A0F L
7o 1Bl REBR L 7o, SCHRINE S22 ClREG T 5,

iE Bl
B OE 72 5
£ R ORE, 2OB0K
BEMERE © S EAE, HEE HEEE

ﬁﬁ@:mxxﬁ9ﬁ$@@ib%ﬁrt3TCA®%%
iR, WETEFERDOZWCHEEZ WG I N/, L

o UIEIREGE 2, RIERIGD EAbD A SN Lo b6,
10 B BANC:YBERENZZ L s o T, RiZROBRE TIRE
FI, PRIEIIL GRERIRBLRIMER) & & OV S il 2 38 & 72
72, MENMFEHWTABEE o,

ABRBFIRAE : B & 169.3 cm, AT 54.1 kg (O E AT
fREERIRZ L), i 37.1°C, IfFE 101/68 mmHg, [&H1 90
IEI/’ ﬁé%ﬁ@%ﬂfﬁ >95% (ZNA) o FIFESARYT RIS 324 72

- BiICIERS R e U, IEERIZPHH - #RCE RS
Ex% rfhtfl, VUBIZ 2Bl 2 R e b o 7z,

ABREF&EFR R, @ Table 1 1A 29, AL IBREL
13 10,300/l & BF, ~NEZ 0 VI3 13.7 g/dL TEIMNE
Do 1203, MR 1 RFREEDS 94 mm & JLEZFR D 72, L
THIRFEEF T 16.4 mg/dL, 3E 27 L 7 F = 1% 1.02 mg/dL
&S O PR RE IR E 2 TR 7o, SR I~ AYT BLC 1 CRP
8.14 mg/dL & ZAESIGD ER-E L Y, 1gG 2,330 mg/dL, IgA
572 mg/dL L E a7 ) v o LR 2D D, GEER
PKE)TlE M-peak 13588 222> 72, MPO-ANCA (Z 300 U/mL
LR & @It Td o 72, PURPUE, HORBRIRILIECEDT
I VIS EETH > 72, IRIRE T 0.68 g/gCr L RESE

DEARZ RO, FRILIETIX 1 EFIC 50~90 flid D ARk &
DRDRERAETIMIR, FERIFAE: % 32 72 (Table 2),

Mmﬁéf W8 X #E 5 E T ANl A B D Bk & R e 72

, VR PEMG S 7 & DSR2 1358 2 dp o 7, 18
ﬁ%%&%CT TIEMBEICE TR, BOBESLYH A X
IR R 2O ko, 7z, WY Y oSHiIERD

E/D\&)&b)o f:o
ABRHEREE : MRS C JME SO N 2 IR & F B 1,

B RMEDIRT N, BT, MPO-ANCA %3300 U/
mL DL EOE NG TH 572 2 L5 ANCA BIHR % %
BV, ABES 69 H X D 7L F =Y 1~ (prednisolone :

PSL) % 0.8 mg/kg/H (50 mg/H) THEEEZ G L 72, 5305
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Table 1. Laboratory data on admission

[Hematology] [Biochemistry] [Selorogy]
WBC 10,300/ uL TP 8.1 g/dL CRP 8.14 mg/dL
Seg 74.6% Alb 2.6 g/dL I9G 2,330 mg/dL
Eo 1.3% AST 27 IU/L IgA 572 mg/dL
Baso 0.1% ALT 16 IU/L IgM 94 mg/dL
Lym 11.5% ALP 317 IU/L CH50 58.8 U/mL
Mono 12.5% LDH 185 1U/L C3 125 mg/dL
RBC 443x10%/uL TC 146 mg/dL C4 17.1 mg/dL
Hb 13.7 g/dL BUN 16.4 mg/dL PCT 0.1 ng/mL
PLT 44x10%/uL Cr 1.02 mg/dL KL-6 277 U/mL
ESR thr 94 mm eGFR 55.9 mL/min/1.73 m? ASO 77 1U/mL
UA 5.7 mg/dL HBs antigen 0.02 IU/mL
Na 133 mEg/L HCV antibody 0.06 IU/mL
K 4.3 mEg/L Anti-nuclear antibody 40x%
Cl 99 mEg/L PR3-ANCA <1.0 U/mL
Ca 8.7 mg/dL MPO-ANCA >300 U/mL
IP 2.9 mg/dL Anti-GBM antibody <2.0 U/mL
Glu 103 mg/dL
HbA1c 6.10%

Table 2. Urinalysis data on admission

[Qualitative] [Sediment] [Biochemistry]
Specific gravity 1.011 Red blood cells 50 ~ 99/HPF Protein  0.68 g/gCr
pH 55 Dysmorphic RBC (=) B>-MG <190 ug/L
Glucose =) White blood cells 1~ 4/HPF NAG 27.47 IU/L
Protein (2+) Hyaline casts (3+)

White blood cells  (-) Granular casts (1+)
Red blood cells  (2+) Fatty casts =)
Red blood cell casts =)

FICHEST L 22 BB T, SRBRIAIZOEIET 10 EfER S 1,
ARG RER R 2 2 11, FRAEM It E ik 2 1 38 o
(Fig. 1A), peritubular capillaritis 25 & S 417z (Fig. 1B),
TR OWER L 7 4 70 VAT Z A S IS PE 0 JRE A
fi2i % B, NERBIIR L L 0 IE BRI ik
(Fig. 1C,D), PAM H{tiTld, —HRERIARERREDIUE & b
T RABzRED 1z, REEFOCHETIE Fig. 2 IR T &
912 1gG & C3 DRERIR LRI EE ~ D PIRR VLS 2 R0 7=
(Fig. 2AB), 1gG DY 7' 7 7 AYetty T3 1gG4 b 1E
1gG1 31T dH - 7 (Fig. 2EC) . BWUEATATIE LT E &
OIEIEMEIN I electron dense deposit % 58® (Fig. 3), MR
fE DI stage T~V EEZ Sit, BEMICE W TNE
MBI L L D IR WIS DIRZ % B o, 1 H R
b 10% FLE LK1 o772, PAN b EEV IR Angio CT

ZHEAT L7208, BNz G, HUNBIIRICBIIRE A2 1
RO o 7, MPO-ANCA = AtiBa1E, IR E X O
HRAT LA &, ARHillE ANCA BIHHEINE 28 & Bk B o & 0f
Bl & Wi L 7=,

Fig. 4 IZFEBZ R T X 912, IGREBHIRE 5 12 RAE K
5, FRATH, ANCA HffildikE2 R0z, Lo L 349
HicHisa&s2 A5 L, fEBRENEIc 2O mitize & 2
W X AR B BIIRIZ AN 2 fifT L 72, 2 OB ofGEIZ R
ICTHH, PSL I LEE 657 H i PSL 30 mg TERE &
mot, BUE, HRTPSL % 5mg £CHEL, L E
ROTREBILRTH 5, AbifbiE, BRI SRR
bz &g LhifEL, hoBERHROGIHERD %
ote, Fiho, ZRYEOBEMERENE % 5] &k 2 3R YE 3K
HIDOMEH, & X OCHEEEE OGRS Ao Nnsd >,
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Light micrograph

A : Micrograph of PAS staining showing a fibrocellular crescent formation (original magnification x400).

B : Micrographs of HE staining showing peritubular capillaritis in patchy distribution (original magnification x200).

C,D : Micrographs of PAM staining(C) and Masson staining (D) showing vasculitis of an interlobular artery. Destruction of
elastic lamina, deposition of fibrin and massive perivascular inflammatory cell infiltration are observed (original magnifi-

cation x200).

ANCA B2 &, BRVERHE O BENE 2 Bt § 2 72 0,
HOE TERGIZ L ), MPO & IgG DJRITE % T L 72, MPO
1%, —XPifF L LT mouse anti-human MPO antibody (R&D
systems, USA) %, —X¥ifk & L T Alexa Fluor 594-conju-
gated goat anti-mouse IgG (Thermo Fisher Scientific, USA) %
W CHIEEHDEPUARE TRt L, 1gG 1 FITC-conjugated goat
anti-human IgG (Agilent Technologies, USA) % i \» 7z TH 1%
TYEL 72, X 5 ITH GBI 4,6-diamidino-2-phenylin-
dole (DAPI) % fl\ > TRt 21T > 72, Z DRGR, MPO 1332
U 72 GFhBRICIZBE T d o 7228, SRIRIFREFREIC T L
72 IgG B A i 1k BaE T &b o 72 (Fig. 5), F 7= BHlikics
T2 M4 7 H AR 8—E A2 ZH (M-type phospholi-

pase A2 receptor : PLA2R) Jeff1 &, MG H D H1L PLA2R Hifk
HE &% ZNFNfTo 7, PLA2R 4¢{id polyclonal rabbit
anti-PLA2R antibody (Sigma-Aldrich, USA) % i \» 7z [l ¢
Fehifhk T, MEPT PLA2R $i{A (2 anti-PLA2R ELISA (IgG)
kit (Euroimmune, Germany) % V> CHEES L 7223, fiHEi3 v
ThbEETH -7,

£ =

AHIE, FeEN - REBREIEDST IO 72 BEED, IRE
H -« BRI E OB R VEIRT ., BiREfRE, MPO-ANCA
MR 2 E MR R E R L 72 Z &2 5, MPO-ANCA
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Fig. 2. TImmunofluorescent microscopy (IF)
A,B : IF staining for IgG(A) and C3(B) reveals granular deposition in the glomerular capillary wall and mesangial region (original
magnification x400).
C ~ F ! IF staining for IgG subclasses reveals dominant IgG1(C) and IgG4(F) deposition in the glomerular capillary wall and
mesangial region. IgG2 (D) and IgG3 (E) stainings yielded essentially negative results (original magnification x400).

Fig. 3. Electron microscopy
Electron microscopic examination shows existence of electron-dense deposits in the subepithelial area of the glomerular base-
ment membrane (GBM), a part of which was incorporated inside the GBM (as obviously shown in the higher magnification image
inset), resulting in the diagnosis of membranous nephropathy (MN), stage Il ~IV.
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Fig.4 Clinical course
PSL : prednisolone, MPO-ANCA : myeloperoxidase-anti-neutrophil cytoplasmic antibody,
AMI : acute myocardial infarction, PCI : percutaneous coronary intervention

A:lgG B:MPO C:Merge

Fig. 5. Double immunofluorescent staining for IgG and MPO
A : Direct IF staining for IgG using FITC conjugated goat anti-human IgG. Staining for IgG was positive on glomerular capillary walls.
B : Indirect IF staining for myeloperoxidase (MPO) using mouse anti-human MPO antibody as the 1st antibody and Alexa Fluor 594
(red) conjugated goat anti-mouse IgG as the 2nd antibody. Staining for MPO was positive on the cytoplasm of infiltrating
neutrophils.
C : Merged image of A and B with counter staining (4',6-diamidino-2-phenylindole : DAPI) showing different distributions of MPO
and IgG in the glomerulus.

Balk > ANCA BIEIME % 2 Y95 2 72, —77, BAERTIE S, FPEAOGR T 1gG & C3 DARIRIBIRETEEN DL,
— B D AR BRI BAE A H (2 7, B peritubu- BT UM AT O LT 8 X BN IC electron dense
lar capillaritis ZF8® % & & H1T, SRBRELEBOE & 51 deposit Z @D 7z, DL EH 5, MPO-ANCA BN K & K
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PEBHE O stage I~IV)BMFEL TR0 EEZ 6N
72,

KB DOE AT RIS B VT, BEROWIEE 74 7)) »
Btz eES, ANERIEIIR L~V D HHI AR IS DR ZE DS
fER I N7z, EHBRBEED 10% BRE (K> 770,
PAN b %8\ I Angio CT % JiAT L 7223, /INBIIRIE B2 {5
FROT, PAN ITENEEZ 6N, AT 04 FiGHEHH
Itk & D02 ANCA HURGiAMET U, SHfEEAVIIAR 13
BE L e, MR ROE T U3 % B oo BEAEE Y PR 521 H AR TR
ERODLIEBmTH D, T L DAY ANCA BIE
B9 L MR DA OF LB L 72,

CHCC 2012V T i3/NUIMmAE % ks NEIIR, MBEINR, Gl
MmAg, SR, DEAR IR & BHAEICER L, ANCA B
BRI, TRIBIRED ZI1Z L A LR 7 WEIBEMEINE 4 T,
Fio/ME (BANE, MER, MBIIRZ &) 2 55T 5,
BOEEENIR 2 13/ NS 72 0 T < R RIEIRZ HEE L 9
2,k &N, —HTPANIE, T /NEIRDBEAEME:IMAE 4
T, ARERAEE LD 5\ IFHIEINR, GAME, MR mE
REMHEDT, ANCA EBHED L WEE S35, AT
1Z, 10 M 1A O SRERAR D A I TRENIE DAR W FHERT
AAEDSER0 &, AINERBIIR L <)L 0 FEl A 1A 1255
BBz, INEMBIIR L <L DI 4 1% CHCC 2012 T
PAN T® ANCA BIEEIME R TOHAEL I 2MEIRETH
%, PEOEAEEEIE, REBRED A TS A5 FEA
BT ELTHMSNT W2, —J5, MPO-ANCA D
PANJEBI S A SN2 2 &% 05, PAN IR & LT
gl AN, L Ladrs, BHAO/NEIRE & DIETER
BINRTIELLL T DL 5T 2 /NEIRAE 52 - PHZE 7 £ Db
FRD Lo, I oI, BRI Z Bl 2 L
Z %, peritubular capillaritis 230 &5 D 6 N7 720, B
FEHIIC ANCA BEIMAE R &M L 72, % d, ABITIEEH34
WHICAWLTHEZFIEL 2, L LAass, RENE
BRI IR O IE N T LT, sREBIIRIC 1358 D
R I A, BIREE S EE G 12 Mol U TR sp o L
DRD S ND, MERLEDOREIEIZHS L TIE R
Too BERUIZ, SRERMED K = TOIMTH Y, R
WEN2EHRb PR EWwIHR?2H 2, 512 MPO-
ANCA B 28 D S 12 B9 2 WES Tl IR IR 7
EDRBRBBRINE 1B HD3B i, ANFIIROIME 4 (1B
TEHE I LT TH B, Vizjak 5 1%, DEIIREICERE X
7z ANCA BIEINE RI2B VT, ZOEHEIL 23% &#
H L Tw3Y, Chen 5 D#ifiTlE, MPO-ANCA Btk o
ANCA BHHELIMAE JAEH] 44 Bl 5 B 2 Bl /N ERTBIIR O 8

MG S &2 Bz & LT\w2Y, 72 Endo 52850 Bl
ANCA BN 212 81T 2 /NEIRZE A DM D5 2 L 7238
BT, BNEINRIC M KT R 2B 7 D% 10 BT H

D, MPO-ANCA BlEEZIZZ D5 b 6l ch o7, &5
122D 6 HlTOABRIEREIL 28 ~T79% TH -7, Hidb
D X 912, MPO-ANCA B A 28 13 R BRI BIIR & B )N
BIROIMERTH D LEHKRBRE R E LT 5203, FH
R EBNBIIRAR & DILAEFD T IZH S D> Tld &\, Endo 5
I&, ANCA Bt 2B/ NBIR D& K D 7'V — 7Tl inter-
leukin 6 OMFIFEA ICBE L 2B O RIE~—H—TdH
% CRP 2371 il (11.58+6.19 mg/dL 12 %t L T 2.7+3.55
mg/dL, p<0.05) TH bV, MiEHHEZ & o8 DOIE K 2t
5 HREMEDSE  E W L Tw 39, AFITYH, CRPAS8.14
mg/dL & EETH Y, FHBOREICEH LT =5 ThH-
723, EAWEEFEIZ 10% Th - 7=,

ANCA BHHIEf 8 13 pauci-immune glomerulonephritis 12 5348
SN, EEAEROWE I TIERL, 126 Bt 54%
RO ETEWMELH BT, —F, BHERREIZRAICE
\F 227 0 —IEGEREO AR & U TR B <,
VAL 7% @ 25 & SaY, BN IR BHE 1 1%
TICREEAEBE L, REHOZZ b6 T, B
AN D JFFEMEREEEAE T lE R 94 MZFILT %5 PLA2R 28
BEEPUR E 72D, 24Ukt d 251 PLA2R Bifd (1gG) 235 &
L CHRIBEGHRDE SN S T & H3 Beck 512 & WX
1, JRFEMEEERYE D 70% (15 H 12 BT PLA2R HifE 236
HEN2 ELTW2O) KD 5 1d, 22§l JFFEPERBEE
FED 9 B 73% TIEYLPLA2R $ifkdH % > 1k PLA2R HiJH D
HLge LY, 38 Bl FFEIEBMEEED 9 5 D 50%
TP PLAR2 HifA 23851522 52.6% T PLA2R HilsiA5HH
g CHTE ', 100 B JFFEVERVERSED 9 B 53% T
EhOHL PLA2R U2 1E" 7 L 0@t 3d 5., Afilic
BTGP PLA2R difk s & G012 X 5 PLA2R
VURZBS L2 E 25, REuInsEETthH-72, L
L35, Hlo X 912 PLA2R DRSS ELISA T
DM PR DFHITTIEA 72 & b FFMEBIEEED 3 #
TEMTH B 2 L, AHID IgG V77 5 ZADHIEHE G
1% TgG4 23581k, 1eG1 3tk Cch -7 2 L XD, FEFEN:
Th BRI RREING,

ANCA B  & Bk RO O A OF51 1% 1993 4£12 Gaber &
ko T TG SN LY, DR, BERESTT 3
b D, ANCA BIHEREATT 2Dk E, s 2KIE
OB TIRL DAPEREDH 275, Zns 2B
AP B B BRI D TUIAFE D 5 D IT KD
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X9 BARRE D 5, ANCA B R 0 AT L 72 DI < I
HEHUEGIZ X 3 MPO & 1gG D RERIAFREGRE T D e
D—» 5, ANCA & Z DOXEHIE MPO 12 X 2 B4
EOEMEBHER RIS § 2 WREMED D % & v ) HERTH
180y, EEEEDSETT L, ANCA B K 03505
Lok 3z @dcld, MEAMTL, BAERMH T
RN D EE OfGEDFEb L 2 L0 6, JfT L7
JEAERAIE 12 ANCA BB RGP L 2 b D LR I T
V5205 RBICIE MPO & 1gG D3LYe (% 1T 5 7253, MPO
RERIEARBIEED 1gG FBIERAZ I IZEETH O, BEEEE
DFERFH L LTMPO ZBRENTH -7, Fie, BER
FED AT — I U~V & HIRIET L7l ch -7 2 &
5, BEMEEREDET L C L iTREEDSE VL b 0 L HEZR X
nr,

&

HECE R L2 /N EE RS B L L DR ZE %2 £ 9 ANCA i
MERZEGHL 72 1 Bl2@RE L 7z, BERIEDRA T -1
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