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We compared the histological changes before and after treatment in 14 cases of myeloperoxidase
antineutrophil cytoplasmic autoantibodies (MPO-ANCA) -related nephritis in whom we were able to
perform two renal biopsies.

The results show that the clinical findings and acute glomerular and tubulointerstitial injuries
decreased, while chronic glomerular injuries increased. No changes were seen in minor glomerular
abnormalities(MGAs) or chronic tubulointerstitial injuries between the first and second biopsies. In the
vascular system, no treatment-related aggravation of arteriosclerosis occurred and it was found that
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fibrinoid necrosis disappeared with treatment.

Finally, in MPO-ANCA-related nephritis, the care given between the first and second biopsies caused
acute glomerular injuries to become chronic glomerular injuries, but no changes were detected in the
MGA. We believe that the changes in acute tubulointerstitial injuries reflected an improvement in renal
function, since the acute tubulointerstitial injuries obviously improved in response to PSL, contributing to
the improved renal function. In other words, MPO-ANCA-related nephritis is a condition that involves
“acute glomerulonephritis+acute tubulointerstitial nephritis+ angiitis,” and it is thought that the charac-
teristics of each are independent. We believe that the renal function improved as the acute tubulointerstitial
nephritis improved, while the acute glomerular injuries developed into chronic glomerular injuries.
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1. % Z(Table 1)
MPO-ANCA BE#E & C, E 457048 A7 B a2
BWFEHEC &L 2 iR B R B 4048 Stage T ~II OFEIC

B9 % 1400 REe Uk, PHFEHEIL 516K T, Bk
8/6 T olze FIHNBILEMRIFD RERAEEL T 18.4 1,
FABRERIZFEE 221l TH > 7o WIEEMREF OREK 7 —
% T IZ MPO-ANCA 73 35~941 EU T ¥ #J 321.7 EU,
CRP 7% 0.1~20 mg/dL T¥¥J 828 mg/dL, I~ v 7 F
= i (Cre) 43 0.8~15.4 mg/dL CT¥J 3.37 mg/dL TH -
2o MIEIERIE & FEARREE & o H ¥R 28~106 H T
%1603 HMICTh o7z IETIKBERMO 7L F=Y 1
> (prednisolone : PSL) & G582/ LKL L7z, 2D
BIPT, AT a4 FrOVAFRRIRES 2, 3, 70 3H=kKk

CEH1BhciifT s, EFSICXAF LTV R=Yoyr
1,000 mg/day D)V A% 2 HEMITL, 2 EH 1,
4~6, 9~14 D 10 11z 500 mg/day D ¥V A FE A 1~3
AT E Nlze A F VTV K=V 0 v 3 EEEMER O J1
&Y PSL AHUE L, PSLIEESREICIEL TRELL 7,
Y7 aik A7 7 & KN (cyclophosphamide : CPA) 1% 7 #5112
WEL, 2BHEH2 L TO2H0Z 500 mg/day OV R
B2 72w L 3 HEMT S, fER S 12 250 mg/day D /¥
WV AFED | HIEEAT S e B2 4 B PARIKGER 2k C
Holz, 2B, FEH 1 OHDMBEENT % HIITL, RN
HERRENT E 2> T B,

2./ &

WIEI LR & FAEMRIED 2 B o %2, BIKT —%
(MPO-ANCA, CRP, Cre) & & RHE MM LB MG L
7o BUREEALER CIRERED A2 & FIRMIE E, MR
JREIZ DWW THE=EIL L, Wilcoxon’s rank-sum test 12 C
MIHIRRE 217 EEBRES, pfEO00SLITZHEE L L, 001
UTEXVmMOERE LTz,

RICBHBEREE O & U C, PIEAEMREE & FAREEO
ZNFTNICBWT Cre &R a7 & OMBEM % Spear-
man’s correlation IZ THREL, pfEOOSUTFEZERE L
0.01 AT %2 L VW ERE L L,
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Table 1. Comparison of clinical data in 14 cases of ANCA-related GN before and after therapy

. I'st biopsy before therapy Interval of  Total Pulse Total Pulse 2nd biopsy after therapy
Case ( eirs) Sex Complication MPO-ANCA CRP Cre biopsies PSL thera CPA thera MPO-ANCA CRP Cre
Y (EU)  (mg/dL) (mg/dL)  (days)  (mg) Y (mg) P (EU)  (mg/dL) (mg/dL)
I, 76 M Cerebral 325 4.1 15.4 57 3,405 Y 4,000: N 68 0.1 4.8
infarction : :
2. 74 M No 613 13 3.5 53 1,100 N 1,000 Y 153 I 2.1
3. 72 M No 209 13.78  1.47 28 8l0i N 0 — 30 3.36  1.02
4 . 71 M Interstitial 124 13.4 2.6 49 5,220 : Y 0: — 12 2.4 1.6
pneumonitis : :
5. 63 M Lung 354 8.9 1.6 106 7,390 ¢ Y 250 ! Y 10 0.1 |
hemorrhage s/o
6. 61 M No 673 |.4 2.7 60 5,590 Y 0: — 256 0.2 |
7. 57 M Interstitial 369 3.6l 2.5 57 1,680 ! N 1,500 : Y 35 0.4 2
pneumonitis : 5
8 57 M Lung 51 7 7.6 49 9,600 Y 900 N 5 0.5 2.1
hemorrhage : :
9 63 F Pleuritis 94| 9.4 2.5 69 7,155% Y 0 — 235 0.2 1.8
10 52 F No 99 0.3 2 97 6,270 ! Y 0: — — 0.3 1.5
I 29 F No 123 0.6 1.7 52 5,380 Y 0f — 176 0 [
12. 22 F No 55 20 0.8 60 3,875 Y 0 — 17 0.3 0.7
13. 16 F Lung 433 10.3 1.3 64 6,820 ! Y 2,000 N 70 0.1 0.8
hemorrhage ; :
14, 10 F No 35 0.1 1.5 43 3,2851 Y 1,500 0 N 25 0.1 0.6
Mean 51.6 321.7 8.28 3.37 60.3 4,827 779 84.8 0.65 .57
SE 21.8 257.8 6.07 3.69 19.4 2,494 I, 128 85.4 0.96 1.03

GN : glomerulonephritis, PSL : prednisolone, CPA : cyclophosphamide, Y : Yes, N : No

Table 2. Categories of renal biopsies in ANCA-related GN

|, Glomeruli
Minor abnormalities (%) =minor abnormalities/total (number)
Grade of acute injuries
Endocapillary lesions (%) =endocapillary proliferation+mesangiolysis +fibrin thrombosis/total —global sclerosis
(number)
Extracapillary lesions (%) =fibrinoid necrosis+cellular or fibrocellular crescent/total —global sclerosis (number)
Stage of chronic injuries
Chronic lesions without global sclerosis (%) =segmental sclerosis + fibrous crescent+adhesion/total —global sclero-
sis (number)
Global sclerosis (%) =global sclerosis/total (number)
2 . Tubulointerstitium
Grade of acute injuries
Tubular damage = Gathered injured tubular sections (number) : =10 severe, =5 moderate, <5 mild
Tubulitis and peritubular capillaritis=Inflammatory cells in a tubular cross section and peritubular capillary (num-
ber) : =10 severe, =5 moderate, <5 mild
Interstitial inflammatory cells (%) = Cortical area with interstitial inflammatory infiltration/total cortical interstitial
area : 250 severe, 230 moderate, <30 mild
Stage of chronic injuries
Interstitial fibrosis (%) =Interstitial fibrotic area/total cortical area : =50 severe, =30 moderate, <30 mild
Hemosiderosis=The tubular cells and interstitium with hemosiderosis were observed separately.
Affected tubular portions/total tubular portions(%) : =50 severe, <50 and =25 moderate, <25 and =10
mild, <10 none.
Affected interstitial lesions within a 20 X field of view (number) : =5 severe, 4-3 moderate, 2-1 mild.
3. Vasculature
Arterioarteriolosclerosis in arterioles and interlobular or larger arteries was observed separately and graded as severe,
moderate, mild, or none. Angiitis was also observed.

All lesions were examined semiquantitatively : severe =3 points, moderate =2 points, mild=| point, none=0 point,
=50 % =3 points, <50 % and =30 % =2 points, <30 % and =10 %=1 point, and <10 % and =0 % =0 point.
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Fig.1. Segmental fibrinoid necrosis in a 74-year-old
male patient with cellular crescents showing destruc-
tion of the loop and precipitation of fibrin in the

glomerulus (PAM, X400)

bIbNOES L7 RERE, RS, MERREI
DWW T DR FREE L P ERE%E Table 2 IT/R L 72,

SERARE, 1) fvINZ2{E (minor glomerular abnormality :
MGA), 2) ZAM5E (grade of acute injuries : Grade),

3) M5 EE (stage of chronic injuries © Stage) D 3 DIZK
AL, 2HEETE S, OBENRE(ENEGHE A9
F v LEER &) & QEINRZ (Fig. ) (74 7)) /4 FEE
26, MRIME & 7o G ARMERIRE I B e ©) i L, 18
B T3 O BORBEM % B < ASHERZAS GrEikm L, AR
Ak &) & @ BRRRBELRZIC B L 72o ANCA BHEE
RTE 1 DORREFICHRENFRFICHFEEST 2 2 &n
5, BN L, RAMEE, @MHEGEFERT L LR
DIRER R B Z 1208, EWIRE L BINRE B X CERIE L
R 1BMRA & HCRBIMLR A I EEARTT L L, FERHCHE
LT THZENIE I DOREL L TR Tz, E72, 1]
Fr Tl ARERE O —53 Wi L 03l ¢ & 37, APV EL
THEBOREDSTD SNLAIEEMND b o708, AW TIE
L YR CRS G L 72,

FRATERE IC DLW T bRERIC 1) AMEE 2) BHEEG
EIZARHIL, AMEERS 51O RS EREGE (Fig. 2),
@ FR#%E % (Fig. 3), @ PTC(Fig.2), @ RN AR/
B, 0401580, BEGFIRS 51O MERE
QANEYTFTU—VR, D2DEHELTz, RIS G
T, RS L EMEOIFEECCKEE O R WIS OR
T, 77y vaR—F—DHEREGERMELL, TD%E
A 1 HHEF (100X) THEOH 2 Tl 2 U ico FRAITE R
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Fig.2. Moderate damage to tubular epithelial cells in a
29-year-old female patient showing thinning of the
tubular cells and dilatation of the lumen with a high
nuclear density and disappearance of the brush bor-
der. Six damaged proximal tubules can be observed
and the grade is moderate. (PAS, X 100)

Severe tubulitis and moderate peritubular capil-

Fig. 3.
laritis in a 71-year-old male patient showing more

than 10 lymphocyte-dominant infiltrating cells in a
tubular cross-section. Rupture of the tubular base-
ment membrane can be seen and the grade is severe.
Dilated peritubular capillaries contain more than
five mononuclear cells in their lumens and the grade
is moderate. (PAS, X200)

i, BPRAE CIRIE ZR S O Wi 240 BRI _E R BEN D )
YNBRRES KO H B TRHEiZ L7z, PTC 1, &K
HIE BHIME CEREDHRR & ERENIIET T % ) > 8K -
SRR D D % I TRHMI 2 U 72, B K AEA IR
i3, BEESAORIREO LR TR 2 Lz AT, ~
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Table 3.

2 DR HIHERS

Comparison on clinical data and pathological scores between 1st and 2nd renal biopsies

Wilcoxon’s rank-sum test

|st biopsy before therapy 2nd biopsy after therapy p value
Clinical data
MPO-ANCA** 322+258 EU 84.8+85.4EU 0.003
CRP** 8.28+6.07 mg/dL 0.65+0.96 mg/dL 0.002
Cre** 3.37£3.69 mg/dL |.57%1.03 mg/dL 0.001
Glomeruli
Minor abnormalities 28.5+24.0 % (score 1.36) 38.0%+23.7 % (score 1.79) 0.101
Grade of acute injuries™* 3.00+0.93 1.00£1.07 0.002
Endocapillary lesions** 9.14+9.19 % (score 0.43) 0.00£0.00 % (score 0.00) 0.005
Extracapillary lesions** 63.6+26.9 % (score 2.57) 21.6%21.5 %/ (score 1.00) 0.001
Stage of chronic injuries** |.50%1.45 3.00%1.46 0.004
Chronic lesions without global sclerosis** 17.8%19.5 % (score 0.86) 43.1£25.5 %/ (score 1.93) 0.009
Global sclerosis* 12.9%14.0 %/ (score 0.64) 20.7%16.6 % (score 1.07) 0.051
Tubulointerstitium
Grade of acute injuries** 7.50%x1.92 3.21+1.89 0.001
Interstitial inflammatory cells** 2.50+0.73 0.71%x0.80 0.001
Tubular damage* 1.43£0.62 0.64+0.72 0.019
Tubulitis* 2.00%£0.76 .07+0.59 0.011
Peritubular capillaritis™* 1.57£0.62 0.79+0.56 0.005
Stage of chronic injuries 5.07x2.74 5.43+2.23 0.535
Interstitial fibrosis 1.93£1.10 2.00+0.93 0.780
Hemosiderosis 3.14%+2.20 3.43+1.88 0.595
tubular cells [.71%£1.28 I.57x1.12 0.558
interstitium [.43%1.24 1.86%1.06 0.124
Vasculature
arteriolosclerosis 1.00x0.65 1.21£0.56 0.231
arteriosclerosis 1.36£0.89 1.43%£0.82 0.790
Angiitis 5 cases 7 cases
**p<00l, *p<005

EY T U=V RIRME BN BN ST TRIEL,
PRANAE EEENTIRYIF TOIEB Y QR THMZ L, M
Wf@lﬁﬁ@mﬂf%ohéﬁf@m%bkosz
FRAERE 02MEE L LT, FAE FREERMmE xR

X 2 BINEES, JRMERIRIERER, 72 PTCI i%

FIMME 2 Th 5 RERER L, RAERE R @Eﬁ@%ﬁ%b
TBY, FHHEO—2IWEIR L7z, AT, ~NEYTHa—
ZIMER, PTC HHBEME % B B, F%£L&W«%y7

— Y ANIRERER D, FIFENNEY T u—y IR
%HEIMF'EJQ DORHEZ ZNEFNFHETE 3 L F 2 Tz,

& R I

Va2 2 7 & FAMmEEA 2 7 2753 (Table 3) o
1. BBRRT— 49 Dz
MPO-ANCA TIZEEW] 10 O & F A M Ol 2 B T

bHolzh, FEG 1 2R EMOREFNIREA L7z, Cre l3iE
B 1 DSBATEA & 72 o T2 72 0 SR RE & I LRS- L7z
2, B BHEEEREE b TR LT, £72,
CRP TiLpliEWEEZEEZ S > THD L,

2. REKMAREDH
AEGFEFCBVTRBVWARELZ b > AL,
ERIFEER Lo THEML 223, MGAVWﬁ (SR oA
potc, AMEGE CIEEIMEENMRZ T 14 FH 10 Flhici
bkﬁ,EE@%K;%@@X:7Of%otoﬁ%ﬁ%
SMEFRZZ IZIA U, B MEREALIRZS & BB bR 1k g L
72o

3. RIREMEREDH
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Fig. 4.
patient showing precipitated fibrin in the interlobular

Necrotizing arteritis in a 74-year-old male

arterial wall with partial destruction and disappear-
ance of the elastic laminae.(PAM, X 400)

4. MERFBEDHT

BRI OETIE 2 <, 747V /4 NEEZ(Fig. 4) 1X
Wb IBFEIC KL LIEE L 72,

R ICBEHAERESE & LT D Cre L KT —% L DA
M E2ME L (Table 4), FIEIEMEFD Cre EEREZER b5
THIBEL 720 BIRMERE o anGE+EEGEETH,
FHAERKED Cre L EEZE%Z b > THBEL 720 I RME R
BOEHEETH -7,

2 = |

ANCA BHEEE 513 18 O B v Bk i B Hi A (anti-
neutrophil cytoplasmic autoantibody : ANCA) 252®, &
ROFIEWCHGEL T2 LFHFZ SN TV LRET, R
W13 AT SR BRIAE % (rapidly progressive glomerulo-
nephritis : RPGN) %= £ L, % # 5 1)1 1 pauci-immune
MOEGOHEE ARHRIREE R OGREE S 5 2 L ilT
HDo WHEFEE L TIIRIERE KV E »H & i
3, P/, PrsEfEsEz 2 &k 2 LFIPFRELEDIZ
o, LTI MR R A AIMBRBREREE & wo e 7
7 V=Y AFEL TN T W5, L LEEE OREXR
DEWTZ®, Z OIRFEREEIC B & 72 13 EEIEIC 2 2 4
V%<, FRXOZ S BRIEIHNC L 2PETDH B &
»o, REZN, RHaR RS TW S,

BRI T 2 EEEHE CIEEMTANER L &
h, PSR, PFREEE, REE - FBERZZ X 2
7T 5 2 T, RIABANENOBITENFRITEET,

Table 4. Correlation with pathological score and serum Cre
Spearman’s correlation
p value
Ist biopsy 2nd biopsy
Cre(mg/dL) Cre(mg/dL)
Glomeruli
Minor abnormalities 0.368 0.264
Grade of acute injuries 0.079 0.373
Endocapillary lesions 0.210 —
Extracapillary lesions 0.786 0.973
Stage of chronic injuries 0.912 0.540
Chronic lesions without global 0.561 0.382
sclerosis
Global sclerosis 0.481 0.604
Tubulointerstitium
Grade of acute injuries 0.001** 0.497
Interstitial inflammatory cells 0.002** 0.826
Tubular damage 0.030* 0.198
Tubulitis 0.076 0.646
Peritubular capillaritis 0.285 0.747
Stage of chronic injuries 0.038* 0.022*
Interstitial fibrosis 0.010* 0.002**
Hemosiderosis 0.207 0.199
tubular cells 0.413 0.664
interstitium 0.048* 0.091

**p<0.01, *p<0.05

TR DIRFRIC & - T b R ITERBHIAET O BRI X O
REBREOTREZHET L2 ENTEDZ EINTVDEY,
LrLans, BHEELE (2 2 TRHEMIC Cre 2777)
ZHINER 21TV, T ORR, BHENRE 2 TE 3
FEFI S 2, 2 TIEEREEDSBREHMR O L HHRE 3 2
Dipo F7-EHREUEE 2RO 1 BO BRI OZ LI £
2o TWVBDh, ZhoDEERICH L, ANCA BIEE
RICBOWCHEHBABEREITS 2O TS 14012HRIC,
BRI & DR 2 BRI BRI B L T, RRICS
DIFFETIE, ANCA BHEE & D 722 5> T b PRI UAH
T%\ & &5 MPO-ANCA BREB RO A B IR E LT,
FEHEE AR & 2 BREHBR 2L 2 7l L 721581
7247 <, BT ANCA BIEE RICHR > 7o G 3R L
ZIZBRBD LT S5EY Thole, LT EA EBEFL
USH o#E TH 570, xR HIC Wegener N 2
(Wegener’s granulomatosis : WG) 3% < & 5 &, 1[I
WEMREE 2% FEIME & (microscopic polyangitis : MPA) 2 &
PR G A4S 4% (renal limited vasculitis : RLV) 7z £ MPO-
ANCA BFEIESNTOREWFIBNIZEAETHoTz, 2D
728, AIFRT RPGN DFIFH % 5 2YMPO-ANCA B
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HERICY TIID Tl T2 2 238 L W & HWT L
Shigematsu & O BYREHMAERTEY 22512, bhvb
AU E RIRR, RAIEE, MAERRZIC D W TR
ZHNc - ERE L L, Grade & Stage IC/3EL, #EEB IV
FAMRAT R OFE 2470 HgE L 7z,

F IORBRIR TII WA A BRI & FEAERREE T MGA O HB
KIZEALIZEFR D 5 > 7z, Hauer 59 % Neumann 5% D
W9 TH, MPO-ANCA BIEB R D A4 2R EIFL TW
s, BEREREIT O EMEITY, YIEERE & AR
T MGA IZZALIZFRD o Tz & 9 FAIE O AT A 035
ENTWD, ZDOILIE, HENELERORIHICERZ
<, MY BRI S T IE R I MGA X8
LEWZ ERERT 2, 0WTIE, BRGEL WS A TER
HABZ LI MGA O A0SR WG 2R L TWwb b T
FhweEzohbd,

Rz, AMGECEHEECRL T, PIREERCHT
UM I3 2 MG E A LB EE L 72, 3
Khbb, ZOILiF, HBEICKDARGE RS LIRS
FHABITT 20, GERREHDIEIE S h MGA 134
Y, b UIRERTO R I NISIRERERIRE S IE N 5 &
ERRBT S, bbb D F D, BRI & D IEHREIA
DOFHGEZHE S N5 b O OFEEMRE ST 2b
LEVEML, BHELT % L Lic—A T, YIEERREOIEEIE
EHMERZ BB T 21300 T, —EIXIER %
BRIEABAT L7z £ % 2 72, Aasarod 59 13 WG D 94 f]i2
XU 14 P EREEER 2T, BEGE(bhbhoxa
TV 3ETRER)IERCHEML E®mEL, F
7z Kunis 57 1%, E4MEEIIIEREICE T LIBE LW
FARERZ FHT 2505, RO IHEE R 20 I bREkiE
BERVSVEILFITERVEIAFLTWS, —F
Hauer 5%, Kunis & & Xt & S iEE S RBRIAIC 135
BRI LICRFEELTW AR, H 25 —EHREEE
ERBEME W2 T, HEEHREEELT 52—
FHT—HTREFELETTHWEDTERWNET XY ML
Tw3, UL»L I, Hauer & OREFIHE L TR Tl
TENT-BHEEEREBTH S 2 L 2 KL T2 DT
BomEFEZ Tz, 7RG, 51 d URICERIICEE
% L COitd MGA ZHEML Tw» 2139772 & v 5 RER
EMNTTWEP6THS, LrLbhbhOWETIE, &
PRI AR ZTT> T 3120 b 53 MGA I2Z1L
PO P STZ D S, Hauer 5D %Z Z O ET—E
BE L7, 72 Hauer 5 1%, EAMEBEEMRE ZBA L
BEALEE 1IN L 72 L $R 75 L, Neumann & % B4 EEHE (8

B B CRAMGE XD UIEMHGE I8N 72 &
L Cw31iEh, Aasarod 5 % Kunis & b [FEEDFT 7 % 28
NRTEY, THEBEBFRERE b —HzsTn5,

RIZRERIERZICOWTTH 55, bhbhOfER
TIRFIEERIC L USRI A G E RS LIgEE
ERER RPN, TDT EIE, FHERKHIREREDEME
BESEINLZC b p2b 5T, REMEOEMEEEZ
FERIR ol 2 Ep o, SKREREBELD 2 & 2 BEFERT R &
BLTL LD 2T, REERERZ S MERZ b b -
TwWwb E# 2 72, Neumann & 1%, B4 E B (8 H)ICB
WTREGFRED UEEGE ML e &L, —
Hauer 5 1%, AMEHECE A {1@H5E (HERE L e
PRAE Z20) 133N L 72 L ks L, — M EEARME LT R
WSR2 © 51 ERERIRRICHERET B b D7F LT
%, Pichler 519 &, SRERIKRK & RERIREEAL O F8 4 3
FBRAEL L RS E R 2 BT 2 LW S RELE I TTED,
R DR & BBROIR & 3222 b DTh- 72,

BRIR T — % & EHERERHIC B U <, YInl ey & AR
& O HMiEE T3, MPO-ANCA, CRP, Cre W§hd
BOWEREZEZ b > CHA L Twizs, Xmd Tk MPO-
ANCA, CRPIZDWTDOFRIKITHD %% po7z, Cre &
BERERTM O —th & U CRHii9 2 &, BRI & ofET
%, VIEEMREED Cre 132N - B2 S ORKRBGETIE
<, RAERE OGS HEMEGFEICERECHEBEL,
Z L CHARE G5%%) O Cre I3 FRMEE O 18 5E
WHBEICMHBI L 72 (Table 4), 4 & TIRANEMIEGF 2%
BRARZIC RSB S sl b D EF 2, Bk
HETAHRFIIRERIETH 2 LFHF 2 o TWizh, SEO
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