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MPO-ANCA BEmMEXETIVD
I & P9 B2 #l R 12 = 4e

BAMB"

0% R 1 B S Hi4E (anti-neutrophil cytoplasmic autoantibodies : ANCA) DFRY 53 FIC
I TONILA 94— (MPO) & proteinese (PR)3 #°% V), BEMBEM S HME L (mi-
croscopic polvangiitis : MPA) BEMiEHIC(E MPO-ANCA & i Eh 3. ANCA
I3, EECFRREERICERHET 2 MPO, PR-3ICKISL, BAICERBL FPRESSIC
EEELEEESFENHLTECHES - HlRE2EBET 5. —7A, ANCAE, BRIk
THARMBICLEEERAL THFRROBE - BECEET 5. TOEMSFId moesin T
HBZEFPELPICE - MAT, moesinid, MPOD HBO NFRIKES DT I /B
B EREERTHROPIFEETS. TOECHAD MPO-ANCA BEMEXRBZOM
RIEETCEDS, HiG ANCAHEL LTOWEREIFTRE L, REBENLRE
FEEBEOBRBILODEF3bDEHEIRTHS, £/, SCG/KjAEDETINTTRIE,
REEBOBRBRCPREERESIVAREOHERICSLEATH 3.

U ®HIC

ANCA 13 BAf 8192 FE B Ik ¥¢ (microscopic pol-
yangiitis : MPA), %% %MW EE (gran-
ulomatosis with polyangiitis : GPA [IH % @ We-
gener WIFMERE]), 7 UV F — 1 RSFEEME 55/
Churg-Strauss JE & # (allergic granulomatous
angiitis : AGA/CSS) TR FE S N5 ME KIEFERE
BWTHELZRL, oMMt s LTEE
72 PUIF H BRAE B & $U4E (anti-neutrophil cytoplas-
mic autoantibodies) T, HFHFEMIEICFELET 5

SR B
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SF HEPLE) (Xt % B IO TH 5.
ANCA HHTCHATH B 2 LT, IFFERogH
JRAEIC X D, pANCA ¥ cANCA &4 S (%2
HER ANCAT—27 > avy 7 (1989 4 5 A, &
5 VF)), 0%k, TORBHESZNLEN, F
RBRICHEET A I oIV F F ¥ 5 —¥ (MPO)
L proteinase (PR)3 Th 5 & & 258 s 72,

1. ANCA PRIt 3 1ErI#lA - 57 F

BRIIE R SIE IS & o TEMAL SN hERIE,
MFLAN 5T O MPO, PR3 RIEHDHF & Ik
MM ZFH L, MPO-ANCA % PR3-ANCA
MARDIER L %2 5. MPO %% MPO-ANA O35
METHDLZ L, MPOREYTAZHAWTE
FF 5N TwaY. 2 s OHED Fab 2ER5S
FL#EETHI LTS LT Fe ZFMHFL b RS
LCFHERE S o IERLT 2 LR SN TR 5,
FE, Fe2B/hRETY A TE, MERERIEL

37 (577)



7.

1) FhROEELKICEIOEEZSICLHIDS
MPO-H,0,% D {EE)

MPO-ANCA DxtiSHER D MPO 1&, H0.% %
BrLTOCI %A LMBEGEICHEE T 2B
T, MEROFERBICESLTWwEEERZLN
Twb. MPO-HLOR % FET PP EkIL, A%
—F|AIIE, BHE, BEW, WA NV ERESE
BN IZ72 5 W T W ABD, & - RN Lo TAE
RN AN B E L &SR, EE, B
12 & 5T MPO % PR3 7% 28I H I S 1,
REVBET L EREBICZY T 3N, C-reactive
nrotein (CRP) & RO MA L XNV DOEE) &R T
A 450 ) | 0 BE O MFICIE, % MPO i
& EBITIEEALIFFERAEIR L TV A Z LS
PR oTWAh, ZORIILT, EAEOBEIZ
2T, AR BCOMBBOBERF &
T IFREROEMEILIC D, MPO-ANCA % PR3-
ANCA 25 b o T\ b,

2. IERNRMARESICAPDD
A bhLAY - TEHAVDEE

&Y & o THEE L F (tumor necrosis
facter : TNF)-a %A ¥ ¥ —uf ¥ (IL)-8 % &
DAL VALY - TEAA TV VRNUVBERTS.
N A VALY - TEAA VX, MPO-
ANCA B I8 4 Tl R EROIGE LIRS 2
BERELZ LWL boTWAIEED DD, £

NHFEERD 1 DEEZLNTWAS. Thbb,

BRI IFHER - <7 0T 7 — I SREICHRIC
BE SN, BHICH 2B X - GRRISENE
fbanzHa iR ELsI&RIT. 20k
I, BEIIEEAL & NG R ERDS IS K O FhE

EHETICECHESGLTwEHDEEZLNTWVE.

—7, TNF-a THIE S 72k, MPO z
FafE EI2EH L, MPO-ANCA "z i L T
B EIEELT 5779 £/, MmE o MPO 4
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— 100 —

FosFhERERICEA L, ZMII LT MPO-
ANCA 73&T 5 2 & D IFFEREEILOERO
120 E25NTWA". BHHEFFHRKIIESD
457 v e MENEMHRIZFER T % intercel-
lular adhesion molecule ICAM)-1 % & DEeZE 5
FEALTMEABICEEL, £2T0:, HO,
OCl 72 K DIEMEEEETES, elastase, metallopro-
tease ZED T A VvV — ABEREMESAANTE T
R TihBEOMENEMBZEET L. Sb6IT,
MESAEFE L 72 ICFEROERT THBEGE 5
BT EIEZLNS. Xiao BV, Hivy
A MPO #ifk o ¥ 5-12 X % pauci-immune £
(IgG itk C3 DILFEIRERENITITL A LA
SRV REREFREZHRELTBH, MPO-
ANCA DSREEBLOFIEICB W TERERKRE
FHoTWAZEFEHENDDH B, LrLi
e, REAERAIEICBI S MEARMON
A F 0V —R@ZARBEREPE L, invitro, invivo D
TE 2 5 FICRET SN Lo T 5.

3. ANCANOIE =75 E
MPO-ANCA » R
EERT % #9F moesin

1) ANCADIE b— 7

I Je R B BE IEH O ANCA Pkl DZE)
Z, BT LDEBRORRBEETH L T2 WnEEDd
H, WEBEHEBIIHES TS ANCA L3RIk
EOGRMBPERENT VS, ZD7H, ANCA
DOPE & DOFUSEM (=Y M=) LRE L DRLR
RIBNTT A EDPDLEILR > TWD. BORTIE
PR3-ANCA 28% W Z & » 5, PR3-ANCA ..
¥ h— 7%, kK E® Specks & (Mayo Clinic,
USA) D7 )Vv— 712 X BT ED, BERIZE W
MPO-ANCA O LY — 7%, BHTH/SF VT —
¥ % & L7z Suzuki D Z7 IV — T X BN
Y A4S, % N F N European Vasculitis Study
Group (EUVAS) &# CHRE MU E & L7z (Par-
ma, 201046 A). MPO-ANCA =¥ b — 7

HHE & FIE vol. 19 no. 6 2011



% Incidence

% Incidence

I-CrGN

% Incidence

9% Incidence

Ha Hb Hec Hd He Hf Hg

165 272 279
MPO =

Epitope Site

Deletion Mutants

FR&e I /BEMER IO 2 5 MAE R OFSERR & 16 B

9% Incidence

% Incidence
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1. IEbM—7EIFICEBEZMBORME (Suzuki K er al, 2007 X 22551 H)

2OV TR RICHERT 5 &, MPO & 7 #4212
DT, Ecoli \CCTEELZ)IYEF YT T
AV IS RB ARV EERL, MEE
5 B E 1M iE O MPO-ANCA ik ¥ b —7

REATL-E &, MPOO L& IZEEET,

FELTHS#HONB IO CKIFIZEMTRINT
HIVY b —7% 32 MPO-ANCA PiAMBEE(L
CEELTWA. 2517, [EEYE - HRImE I
(B A E IR ) 2004-2006 ) 1BV T, flix DIME
# B D MPO-ANCA [tk % 78 72 176 Fl o I
BERBZMFIZBIT S MPO-ANCA O ¥ b —

JHE & BIE vol. 19 no. 6 2011

TEEHL, &2, MPA BEomiEld, HED
NBLOCRBIZHEHMBTEETAIE b —T%
FL7Z(@EDY,

2) MPO-ANCA OB RKAMEARMER
HE D moesin NDIES
METH R, MEREBERFMEFO
ANCA PR B0 ZENE, 4T LOIRBOREL
BHLTWZWEELHY), WREERIIHGT
HOHEROFEDE#RINLTYE. Larl, &
EINLMENEHRICOWTOFEM2HwE T2

39(579)

— 101 —



& control IgG anti-rmMPO IgG
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Cc

VWisid, %3 5% E MPO-ANCA OB RERIEMAE
Rz MRR S 5 BB A X, MPO-ANCA HJH
TEAREARME N MEE [EE] EE L, &
ESFORBANFESNL Z L E2HmE LY.

C57BL/6 =7 A & 1) Bif L 7= B R BRMAME W B2
A% B 2 il §3 (mouse glomerular endothelial
cells : mGEC) 12, recombinant MPO IgG (anti-
rmMPO) Z MA CHEL, BESTRBEZHTL
72%E R, anti-tmMPO BRI X o THEE DT
(ICAM-1, vascular cell adhesion molecule
(VCAM)-1, E-selectin) ®#R I anti-rmMPO
TEERIERCHEN L 72 (B 2A, B). anti-rmMPO
WX o THEEIE L7z mGEC X TNF-a 7 £ 4

40(580)
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. anti-rmMPO HifFiC & 2 BRRAMEAREREOEEL

(Nagao T et al, 2007 & 0 B[f)
mGEC 94 ¥— M2 HWV/ anti-rmMPO WL X B2V ZRA¥F 7

: anti-rmMPO T 4 BrfR# L7z mGEC ICHRT 2 EE 5T

DY T IVE A 5 PCRBITRER (%p<0.05).

* anti-rmMPO T 4 BERHI# L 72 mGEC 123319 % ICAM-1

@ ELISA Hll &R (% p<0.05)

. anti-rmMPO %% mGEC EIZfFEHET 55T 1% 68 kDa

A VORBLERELL o602 ERb,

MPO-ANCA 1A TE R IRR IS 32
WEBREALT &E5T -4y - 7%
HAvOFEBAEFEL, FHIREO QMRS

% EEICESLTwEEEZLNE. T,

MPO-ANCA #3TH 525 5% BRAE IR o 118 A B Ml
foBEESFOEALZFETHZ LT, MPO-
ANCA BIEME R ORBHFEEZIRED T B
BERICRAWEEELRBL TS, T2, &
#45F A mGEC LIZFFAET % moesin THH Z

Yhzexikos (8202,

A & FPE vol. 19 no.6 2011
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FodR I /BRSO 5 S B KD FHERTT & 1R RN

B 3. EF Ky bE#HEEL L anti-rmMPO OB RIKIANDEFE (Hoshino A ef af, 2007 & ) &5 H)

A @ anti-rmMPO IgG B : control rabbit IgG

3) MPO-ANCA O I E b~ 78&4% & moesin

& DIEETE
MPO-ANCA 23HLE D MPO LAt moesin &
B L7 &%, MBICREERHLIEERL

TWwWhb, ZZTHEDDTREELHRIT L5,

MPO DWW DO CHERZ 7 3/ BRESS
VRO bz, £ LT, BEIREWT &IZ, gL
B# L7z MPO-ANCA O ¥ —7EHMATH 5
MPO ® H $5® N K D —# 12 moesin & F[F1
ERTT I BENSRBED LMY, 22T, &
& DH, MPO-ANCA ®BF DI moesin
PERER L TWA 2%~/ 2%, ¥l moesin
Pk MPO-ANCA E2543 L DM, &F
FEREENICRS L2 &5 5, MPO-ANCA & &
e U728 72 7 ANCA BUEDTETE DT BEME AR
ST 5 (ERERF).

4. MEX invivo 1 X = v T 8RIR

ST, MBRD in vivo 4 A —33 7 TBRITHE
EXNFIUDTETWS. Little 591%, 1595k
M2 ET L CXCLL 7204 v 2 BikS5 L

72& &, human MPO fJERECHIMEREAEM L,

S OICHEIRICIMENEEEIC L AL A LN
HZlemEL TS, F/2, anti-mouseMPO
IgG & 1) RZ¥E (lipopolysaccharide : LPS) %

PIE & % vol. 19 no.6 2011

C57BL/6 = 7 AZ#5- L, SREMEICBIT 50M/ME
ROAA—=T V79 bHEE LzHMERROE N
Ao, FEF NV CTERSE (200 £g/mouse) DI
X, invitro DIRE LB, B A VT v
TE% L ar A Y770 VPR EROEEICHES
LTwa I e BELTWEY. Zho i,
MEWEARICH T 5 anti-MPO Hifk0 FE %
MET L Tnwirwnizd, mENEMELTBETRE
LCTEEDT, TEIA Y, F4 A4V ORE
BEOI invivo 4 A=V TBMPLETHS.

50592, L) BKEIC MPO-ANCA O&ER
LTS VT 572017, BuEbEEE
BOLBRVWEF Fy b% anti-MPO IgG IZE& L
TobDOREEL, ThEk C57BL/6 <7 A I2#kE
L7z SICBEARABRBKICHEAETAZLEZR L (E
3). INET, BREEZ nvivo A A=V V7
BT L7-EFIZIZEALRL, 51, 20k

7%, imvivo & invitro D% SHT G BIREE
WEBSRERIRIC BT 5 ANCA, HILEROERER
BITL TV ZEREETHA.

5. TREEEREAX®IA
EFIVTI R

EFRREICERLE

ME X% BARET A< Y 21213, NZB/WFI,
MRL/lpr, Candida albicans H %45+ (CADS %

41(581)
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B 4. MPA E5)L® SCG/Kj v XTHDSGEEICLBIY M PHI Uy DEEL
1gG ¥ 7 ¥ 5 ZADZEE (Tomizawa K et al, 20107 X H 51 )
A. MEFROFA FHA LRV
B. EFD IgGH 77 IR

42(582) HIE LGB vol. 19 no.6 2011
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Rk T /B S S ME R ORIERER & 1B R

B 5. MPO-ANCA EEME X OREWHFE

CAWS)IZX o THE SN L FIREIRIME K~
AbH B F72, CAWS, MPO ®#ifk C5a 12
XoT, HHERPIL-17 OEEICESE L Tn5 S
EdbPoTETWEY. £/, MPADEFIL
& LT SCG/Kj = A%, ¥R B AAE
e BRICHRBEL, TE - EBITIIFPERERE
TLHEDE S LYY, M MPO-ANCA {43 A 4
EEIZELL LA TA 2oz a5, MPO-
ANCA 2B RFEICEEG LTV Z LAURE
nTwz? E512%8%5™13, SCG/Kj I 7 AT
DI EEWET L7z, 15-deoxyspergualin (DSG)
T ERER S L, R ARTE R 45 5y B A AR 22 9
BRib3ha & L FlT 5 MPO-ANCA @ T
Y hN—7%@ L, H-6 HBOES5 2L 7.
%72, MPO-ANCA BLEMEETIE, b MWED
AR bT, KEFIVETOREIZBWT, 1gG
TT7IGABLOYNA M4 VOREBELAVICE
WHHAHZEHHAL TV (K 4).

JAE & F8IE vol. 19 no. 6 2011

FhYIC

N T TOMERDFIERTF IR O 580 5,
MPO-ANCA T & 2 i R ER O IE AL 28 & P i
MBEEICERELZFEEEZRLL TSI &b
PoTwab, LrLaR5, MENRMREOE
EINLEBOBHPEA TR VODHIRTH
5. MENEMBOEE % M 2 B LEm T
T L7222z, FEROEFIVT Y A
FEBLE N, /v 2777 b7 AR in vivo N4 F
A A=V TEMOBERPENC DL EbN 3.
2512, MEREZMILC MPO-ANCA OER45
FH3EH L, MPO-ANCA B M AFEICBIT
B IBERIF R IR - MBEN R O%E )
LB bDEEZLNS. BIRTEZEIRE
THMERFERFOETFT V2R 5 ITRT.
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Abstract Antineutrophil cytoplasmic antibody (ANCA)-
associated small-vessel vasculitides are major causes of
rapidly progressive glomerulonephritis (RPGN). Although
recent papers suggest differences in clinicoepidemiological
manifestations of ANCA-associated vasculitis between
Japan [microscopic polyangiitis (MPA) > Wegener’s
granulomatosis (WG)] and Europe (WG >MPA), little is
known about the prevalence and serological pattern. We
retrospectively analyzed 27 RPGN patients who were
admitted in our hospital over the past 11 years and who
could be basically followed for more than 1 year, con-
cerning the incidence of ANCA-related vasculitis, the
presence of (MPO)/proteinase 3 (PR3)-ANCA and their
clinical outcomes. As there were no PR3-ANCA single
positive and/or WG patients, all patients were serologi-
cally divided into four groups; Groups I: MPO-ANCA
single-positive patients (N = 11), II: MPO-ANCA and

Y. Suzuki - Y. Takeda - D. Sato - Y. Kanaguchi - Y. Tanaka -
S. Horikoshi - Y. Tomino (<)

Division of Nephrology, Department of Internal Medicine,
Juntendo University School of Medicine, Hongo 2-1-1,
Bunkyo-ku, Tokyo 113-8421, Japan

e-mail: yasu@juntendo.ac.jp

S. Kobayashi - H. Hashimoto
Department of Internal Medicine,
Juntendo Koshigaya Hospital, Saitama, Japan

K. Suzuki
Department of Immunology, Chiba University Graduate School
of Medicine, Inflammation Program, Chiba, Japan

S. Ozaki

Division of Rheumatology and Allergy, Department of Internal
Medicine, St. Marianna University School of Medicine,
Kanagawa, Japan

@ Springer

PR3-ANCA double-positive patients (N = 3), II: anti-
glomerular basement membrane antibody (anti-GBM Ab)-
positive patients (N = 6), and IV: all negative patients
(N = 17). Patients in Groups II/IIl showed more severe
manifestation at admission. However, in Group I, only
36.3% patients avoided death and/or dialysis-dependent
end-stage renal disease. Most patients in Group IV were
women (85.7%), and 50% of these patients was diagnosed
as having rheumatic diseases. Every patient in Groups
I-III was treated with oral corticosteroid and/or methyl-
prednisolone pulse therapy. Most patients treated with
immunosuppressants showed severe prognosis because of
frequent recurrences of vasculitis and infectious episodes
after repeated and prolonged treatments with immunosup-
pressants. Present analysis further confirms the epidemio-
logical and serological differences in ANCA-related RPGN
between Japan and Europe, and reinforced the fact that
ANCA-associated vasculitis is the most serious causal
disease for RPGN.

Keywords MPO-ANCA - PR3-ANCA -
Microscopic polyangiitis (MPA) -
Wegener’s granulomatosis

Introduction

More than 80% of patients with active, untreated, necro-
tizing small-vessel vasculitis associated with an absence or
paucity of immunoglobulin (Ig) deposition in vessel walls
have circulating antineutrophil cytoplasmic antibody
(ANCA) [1]. The major clinicopathological expressions of
ANCA-associated small-vessel vasculitis are Wegener’s
granulomatosis (WG), microscopic polyangiitis (MPA),
Churg—Strauss syndrome, and renal-limited vasculitis

— 107 —



Mod Rheumatol (2010) 20:54-62

55

(RLV). The incidence of WG among the ANCA-associated
small-vessel vasculitides is higher than that of MPA and/or
RLV in northern Europe [2-6], whereas conversely, the
incidence of MPA/RLYV is higher than that of WG in Japan
[7]. Two nationwide Japanese surveys demonstrated that
the number of patients with MPA and/or RLV is sixfold
higher than those with WG in Japan [7-11]. In addition, it
is also known that the presence of myeloperoxidase
(MPO)-ANCA/proteinase 3 (PR3)-ANCA among Japanese
patients with ANCA-associated vasculitides differs from
that in European countries [4, 5, 12, 13]. Therefore, recent
clinical studies indicate that ANCA-associated systemic
vasculitides differ epidemiologically and serologically
between Japanese and European countries [7, 11]. How-
ever, underlying mechanisms to explain the clinicoepide-
miological difference remain unclear.

Vasculitis is a pathological process characterized by
inflammation and necrosis of blood-vessel walls. In the
kidney, vasculitis preferentially affects the small vessels
(arterioles, capillaries, and venules). Therefore, micro-
scopic hematuria with or without proteinuria is consistent
with renal vasculitis. Over the past decade, clinical and
experimental studies have provided compelling evidence
that ANCA is a primary pathogenic factor in renal
vasculitis, mainly by augmenting leukocyte—endothelial
interactions [14—17]. The renal features of ANCA-asso-
ciated systemic vasculitis include oliguria, microscopic
hematuria, and proteinuria. Its central pathological
feature is a pauci-immune focal segmental fibrinoid
necrosis with extracapillary proliferation that may
become crescentic glomerulonephritis with the accumu-
lation of macrophages and epithelial cells in Bowman’s
space. This histopathological hallmark is frequently
associated with rapid deterioration of renal function,
clinically diagnosed as rapidly progressive glomerulo-
nephritis (RPGN). Recent studies revealed an increasing
incidence of ANCA-associated vasculitides in the
older population [3, 18]. Therefore, RPGN patients with
ANCA-associated vasculitides may show poor prognosis.
In fact, although the prognosis of patients with RPGN
is regarded as having improved over the past 20 years
[14-17, 19], the prognosis of older patients with RPGN
and their long-term renal survival is still a serious con-
cern [11, 15, 20].

In this study, we retrospectively evaluated RPGN
patients over the past 11 years who could be followed for
more than 1 year or died within 1 year after onset, and we
analyzed the incidence of ANCA-related vasculitis in
RPGN, presence of MPO/PR3-ANCA, and their clinical
outcomes. This hospital-based analysis may aid the
understanding of clinicoepidemiological differences and
serve as a baseline for future therapeutic approaches to
ANCA-associated systemic vasculitides.

Materials and methods
Patients and assessment of disease manifestation

Twenty-seven patients with RPGN who were admitted to
the Division of Nephrology of Juntendo University Hos-
pital from April 1996 to December 2006 and could be
followed for at least for 1 year after first admission
(N = 20) or died within 1 year after onset (N = 7) were
enrolled in this study. Renal involvement with features of
glomerulonephritis, including erythrocyturia, erythrocyte
cylindria, and glomerular proteinuria was seen in all
patients. Patients with rapid aggravation of renal dysfunc-
tion with >30% rise in serum creatinine (Cr) levels over
several days to a few months were defined as having RPGN
[9, 10]. The hospital Ethical Committee approved the study
design.

Age, gender, blood pressure, complete blood count
(CBC), and serum markers such as C-reactive protein
(CRP), Cr, MPO/PR3-ANCA and antiglomerular basement
membrane (anti-GBM) antibody, and urinalysis were
assessed at onset and admission and followed for >1 year.
For evaluation of lung lesions, chest/abdominal X-rays
and/or computed tomography (CT) scans were also
examined and followed. Renal biopsies were performed in
some patients (three men, four women; age 52.57 +
12.34 years) who were in relatively good condition at
admission. Correlation between clinical outcomes with or
without each treatment, such as hemodialysis, plasmaphe-
resis, steroid (oral corticosteroid and/or methylpredniso-
lone pulse therapy), and immunosuppressants (mainly
cyclophosphamide), and these clinical markers was eval-
uated. As most patients treated with immunosuppressants
were followed not only by nephrologists but also by
rheumatologists, indication of immunosuppressants was
typically based on the clinical manual or guidelines of the
Committee for Intractable Vasculitides in Japan, Ministry
of Health, Labor, and Welfare, Japan. In addition, clinical
severity of RPGN in each case was graded by the grading
score of the Committee for Guidelines on Diagnosis and
Therapy of Rapidly Progressive Glomerulonephritis in
Japan, Special Study Group on Progressive Glomerular
Disease, Ministry of Health, Labor and Welfare, Japan [9]
(Tables 1 and 2). Patients were graded as follows: grade 1:
29.7% (N = 8), grade 2: 48.1% (N = 13), grade 3: 18.5%
(N =5) and grade 4: 3.7% (N = 1).

Serological tests for MPO-ANCA, PR3-ANCA, and
anti-GBM antibody (anti-GBM Ab) were conducted using
enzyme-linked immunosorbent assay (ELISA). MPO or
PR3 were immobilized on microplates as antigens for each
ELISA. Normal ranges in each MPO-, PR3-ANCA and
anti-GBM AbD titers were settled under 10, 10, and 10 EU,
respectively. All RPGN patients were serologically divided
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into four groups, as follows: Group I: MPO-ANCA single-
positive patients (N = 11, male:female = 6:5), Group II:
MPO-ANCA and PR3-ANCA double-positive patients
(N =3, M:F = 3:0), Group III: anti-GBM -Ab-positive
patients (N =6, M:F = 2:4) (including MPO-ANCA-
positive patients: N = 4, M:F = 2:2), and Group IV: all
MPO-/PR3-ANCA and anti-GBM-Ab-negative patients
(N =7, M:F = 1:6, systemic lupus erythematosus: 3,
rheumatoid arthritis: 1, MPA: 1, IgA nephropathy: 1, Henoch-
Schonlein purpura: 1).

Statistical analyses

The significance of differences in age between each group
(Table 1) was assessed by paired Student’s ¢ test using
StatView statistical software (Hulinks, Tokyo, Japan).

Results

The number of RPGN patients treated in our hospital has
been increasing since 2003 (Fig. 1). Although there was no
clear difference in incidence between male and female
patients (M:F 12:15), onset age of male RPGN patients
(N =12, 67.5 &£ 13.55) was older than that of female
patients (N = 15, 57.6 £ 10.91) (P < 0.05).

Serological analyses revealed no PR3-ANCA single-
positive patients with RPGN (Table 1). Consistent with
this result, WG patients were not included in this study.
The age at first medical examination or admission (years
old), serum Cr (mg/dl), CRP (mg/dl) and hemoglobin (Hb)
(g/dl) were examined. The average age of patients in Group
IV (543 £ 11.9) was significantly lower than those in
other groups (p < 0.05) (Table 1). Serum Cr at admission
in Group IIl was higher than that of the other groups (p
value; Group III vs. Groups I, II and IV; 0.31, 0.06, and
0.15) (Table 2). There was no clear difference in anemia at
admission among the groups (Table 2). CRP at admission
in Group IV tended to be low, whereas in other groups, it
varied widely (Table 2). Serological changes of MPO- and
PR3-ANCA and a-GBM Ab at admission or just before
admission/final data after treatments (EU) in each patient is
summarized in Table 1.

The severity of RPGN was evaluated by a grading score
[9], as shown in Tables 1 and 2. Average grades in each
group are shown in Fig. 2 (Groups I vs. II vs. III vs. 1V;
1.73 £ 0.65, 2.67 £ 1.53, 2.50 £ 0.55, and 1.57 £ 0.53).
Higher grades at admission were observed in Groups II and
III (Fig. 2).

Nine of 27 patients (six men: 66.67 £ 16.06 years old;
grade 1: 0, grade 2: 4, grade 3: 4, grade 4: 1) showed
abnormal shadows suggesting interstitial pneumonitis
on X-ray and CT scan analyses summarized in Table 1.

@ Springer

Fifty-six percent of those patients showed abnormal shad-
ows indicating alveolar hemorrhage. Only one Group IV
(serologically negative) patient had interstitial pneumonitis
with alveolar hemorrhage. Average Birmingham Vasculitis
Activity Score (BVAS) for patients with lung lesions was
21.33 £ 6.0 at admission. Their BVAS were correlated
with grading scores [9] (grade 2: 19.75 £ 6.95, grade 3:
21.5 &+ 5.80, grade 4: 27). In particular, three MPO-
ANCA/anti-GBM Ab double-positive cases in Group III
showed high BVAS (25, 27, and 30) at admission, with
severe lung lesions (Table 1). In addition to interstitial
pneumonitis, these patients showed vasculitis-related
severe eye lesions and cardiovascular complications or
stroke with visual disturbance.

We performed renal biopsies in seven patients (grade 1:
4, grade 2: 3) (Table 1). Patients with IgA nephropathy,
lupus nephritis, and Goodpasture syndrome were included.
All patients showed cellular and fibrous cellular crescents
in >50% of glomeruli. Pauci-immune patterns in immu-
nofluorescence analysis were observed in three patients
(Group I/grade 1: 1, Group I/grade 2: 1, Group II/grade 1:
1), whereas one patient in Group III showed cellular
crescents with linear IgG deposition in glomeruli. One
patient in Group II/grade 2 showed 75% crescent formation
(15/20 glomeruli) with not only perinuclear ANCA
(P-ANCA) but also anti-hepatitis-C-virus (HCV) antibody
and cryoglobulin. The systemic lupus erythematosus (SLE)
patient (Group IV/grade I) showed cellular crescent for-
mation with glomerular C1q deposition.

Patient and renal prognoses were divided into four
groups: survival, dialysis-dependent end-stage renal dis-
ease (ESRD) alone, patient death alone, and ESRD/patient
death. The prognosis for each grade of patients is shown in
Fig. 3a, whereas the prognosis of each group of patients is
summarized in Fig. 3b and Table 2. In MPO-ANCA sin-
gle-positive Group I, only four patients did die or enter
ESRD (4/11; 36.4%). Three patients in Group I who died
had sepsis or lethal gastrointestinal bleeding with or
without colonic penetration (Table 2). In the other groups,
all patient deaths occurred within 1 year after onset. The
major causes of patient death were severe infections and
subsequent disseminated intravascular coagulation (DIC).
Although all cases of death in Group III were due to
pneumonia, one death, in a patient 93 years old, was based
on aspiration pneumonia (Table 2). One patient in Group
IV died because of cerebral hemorrhage.

All patients in Groups I, II, and III were treated with oral
corticosteroid and/or methylprednisolone pulse therapy.
Hemodialysis therapy was introduced directly without
therapy by steroid or immunosuppressants in two of seven
patients in Group IV. Methylprednisolone pulse therapy
was used for most patients in Groups II and IIT (Group I:
46%, Group II: 100%, Group III: 83.3%, and Group IV:
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Table 1 Diagnosis and disease activity

Age  Sex Year of Serological analysis BVAS Lung Lung Renal Lesions
admission - - lesions XP/CT bx
MPO/ (EU) PR3/ (EU) a-GBM (EU) Diagnosis Grade
ANCA ANCA
Group 1
1 59 M 1996 + 100/<10 - — RLV/HCV 1 - + C/F Cres, Pim
3 58 M 1999 + 24/<10 - — MPA 2 15 + RS
4 84 M 1999 + 660/12 - - MPA 3 20 + RS/EP
9 65 F 1996 + 8112 - - MPA/HCV/LC 2 - + C/F Cres, Pim
12 42 F 1998 + 142/<10 - - MPA 2 -
17 76 F 2003 + 510/<10 — - RLV 2 -
21 74 M 2005 + 640/<10 — - RLV 1 -
22 68 M 2005 + 138/<10 — - RLV 1 -
23 56 F 2006 + 142/<10 - - MPA 2 16 + PH/RS/NO/CV
24 55 M 2006 + 144/<10 — — RLV 1 -
25 72 F 2006 + 88/<10 - — RLV 2 -
Ave 64.45
SD 119
Group II
2 75 M 1997 + 24/<10  + 24/<10 — PN/RA 3 14 + RS/PL/GC
5 69 M 2000 + 175/<10 + 12/<10 - MPA 4 27 + RS
6 63 M 2004 -+ 920/69  + 24/<10 - MPA 1 - + C Cres, Pim
Ave 69
SD 6
Group 111
8 70 M 2002 + 208/<10 — + 660/<10 RA 2 -
14 42 F 2003 - - + 20/<10  GP sfo 2 - + C Cres, linear IgG
18 53 F 2003 + 91/<10 - + 300/<10 MPA 2 30 + PH/RS/PL/NO
20 70 F 2004 + 42/<10 - + 132/<10 MPA 3 25 + PH/RS
21 63 F 2005 - - + 117/<10 RLV 3 -
26 93 M 2006 + 232/<10 — + 24/<10  MPA 3 27 + RS/EP/PH
Ave 65.17
SD 174
Group IV
7 42 M 2003 - - - MPA 2 18 + PH/RS/PL + C Cres, IgG+
10 49 F 1998 — - - HSP 2 -
11 57 F 1998 — - - SLE 2 -
13 38 F 2001 - - - IgAN 1 - + C Cres, IgA3+
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C Cres, Clq 1+

Lesions

Renal
bx

Lung
lesions XP/CT
+

BVAS Lung

Grade

RA/Cryogl

Diagnosis
SLE

SLE

a-GBM (EU)

(EU)
ANCA

PR3/

(EU)

Serological analysis

MPO/
ANCA

Year of
admission
2002
2003
2004
(*P < 0.05, vs. Groups I—III)

Sex

F
F
F

Age
15 70
16 58

54.3

11.9

19 66
globulin A nephropathy, Cryogl cryoglobulin, RS reticular shadow, EP emphysema, PH pulmonary hemorrhage, NO nodular opacity, CV cavitation, PL pleuritis, GC granulomatous change, C

Cres cellular crescent, F' Cres fibrous crescent, Pim pauci-immune, Ave average, SD standard deviation, + positive, — negative

rheumatoid arthritis, LC liver cirrhosis, PN polyarteritis nodosa, GP Goodpasture syndrome, HSP Henoch-Schonlein purpura nephritis, SLE systemic lupus erythematosus, IgAN immuno-

MPO/ANCA myeloperoxidase antineutrophil cytoplasmic antibody, EU equivalent unit, PR3/ANCA proteinase 3 antineutrophil cytoplasmic antibody, a-GBM antiglomerular basement
membrane, BVAS Birmingham Vasculitis Activity Score, XP/CT X-ray/computed tomography, bx biopsy, MPA microscopic polyangiitis, RLV renal limited vasculitis, HCV hepatitis C virus, RA

Table 1 continued

Ave
SD

8
A A
24
3 Y%
0 1 1 1 1 1 i1 1 I 1
1996 1998 2000 2002 2004

(Year)

Fig. 1 Annual numbers of rapidly progressive glomerulonephritis
(RPGN) patients who were admitted to Division of Nephrology,
Juntendo University Hospital, from 1996 to 2006 and could be
followed for more than 1 year

57%). Four of six patients in Group III received plasma-
pheresis therapy. The use of methylprednisolone pulse
therapy increased with severity (grade 1: 50%, grade 2:
61.5%, grade 3: 80%, and grade 4: 100%). Only patients in
grades 2 (30.7%) and 4 (100%) were treated with immu-
nosuppressants, mainly with cyclophosphamide (Table 2).
Eighty percent of patients treated with immunosuppres-
sants died. These patients had strong disease activity and
thus showed frequent recurrences of vasculitis and episodes
of opportunistic infections, including Candida albicans and
cytomegalovirus after treatments, even with prophylaxis
treatments (Table 2).

Discussion

This study evaluated serological and prognostic outcomes
in 27 patients with RPGN at the Division of Nephrology,
Juntendo University Hospital, in the past 11 years.
Although the average age of all RPGN patients was around
60 years (62.4 £ 13.3), that of male patients was >5 years
older than that of female patients. However, this was
partly due to the fact that serologically negative patients
(M:F = 1:6) included relatively young women with rheu-
matic diseases and primary glomerulonephritis. In fact, the
average age of ANCA-positive cases (66.6 £ 12.2) was
older than that of the serologically negative group
(54.3 £ 11.9).

Although we did not change the method for measuring
ANCA and anti-GBM Ab in the study period, RPGN
patients mainly with ANCA-associated vasculitis increased
after 2003. In particular, in 2005, we had seven patients.
This increment was consistent with the nationwide ten-
dency [9, 10], suggesting that the increasing incidence may
be partly due to an aging society, increased opportunity for
serological measurement of MPO-/PR3-ANCA, and an
increase in referral rates from home doctor to tertiary
center hospitals such as university hospitals, based on an
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Table 2 Treatment profiles and prognosis

Diagnosis Grade s-Cr Hb CRP Urinalysis ~ Treatment Prognosis Causative Prophylaxis
(mg/dl) (g/dl) (mg/dl) prot (g/day, - bacteria/virus treatment
g/eCr) Hema Steroid/ ImSup HD ESRD Death Cause
pulse of death
Group I
1 RLV/HCV 1 4.69 104 03 2 + + + Col Penet./GIB ST/AMPB
3 MPA 2 16.74 8.5 1.9 0.79 + + +  + ST
4 MPA 3 5 7.6 13 2.3 + + + + ST
9 MPA/HCV/LC 2 3.19 6.2 0.3 4.8 + + -
12 MPA 2 3.16 83 335 ND + + + CY + + + Sepsis/DIC S. aureus/ ST/AMPB
P. aeruginosa
17 RLV 2 4.85 94 1.2 35 + + + + + Col Penet/Pnm  P. aeruginosa ST
21 RLV 1 8.84 8.5 1.8 6.1 + + +  + ST
22 RLV 1 1.77 10.9 0.2 ND + + -
23 MPA 2 5.54 7 43 2.1 + + ST/AMPB
24 RLV 1 11.02 73 0.9 34 + + +  + ST
25 RLV 2 3.68 7.9 0.1 ND + + ST
Ave 6.23 836 4.16
SD 44 1.4 9.8
Group II
2  PN/RA 3 5.01 6.1 175 0.3 + -+ + o+ ST
5 MPA 4 4.18 89 167 1.3 + + + CY +  + + UTUDIC/GIB  P. fluorescans/ ~ ST/AMPB
C. albicans
6 MPA 1 4.18 10.8 2.3 0.83 + + -
Ave 4.46 8.60 12.17
SD 0.48 236 8.55
Group III
8 RA 2 5.74 9.3 6.3 0.59 + + + CY + Pnm/DIC P. carini/ ST/AMPB
C. albicans
14 GPslo 2 8.68 10 6.9 3.84 + + ST/AMPB
18 MPA 2 8.77 6.5 1.3 ND ND + + CY/CA/AZ + + + Pnm/DIC/GIB  CMV/ ST/AMPB/GCV
S epidermidis
20 MPA 8.95 10 0.6 4.64 + -+ +  + ST
21 RLV 6.3 88 23 0.06 + + +  + ST
26 MPA 3.25 8.7 5.7 1.5 + -+ + + + Aspiration Pnm ST/AMPB
Ave 6.95 8.88 7.30
SD 2.3 1.3 8.1
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Fig. 3 Prognosis of each grade (a) or group (b). ESRD dialysis-

dependent end-stage renal disease
improved recognition of RPGN and ANCA-associated

vasculitis by general practitioners and family physicians
[10]. Indeed, the Japan RPGN Registry Group first pub-
lished Japanese guideline for RPGN in 2002 [9, 11].

The ratio of the number of patients with ANCA-asso-
ciated vasculitis among all RPGN patients was 74% (20/

27), slightly higher than results of nationwide Japanese
RPGN surveys (MPO-ANCA 58.7%; PR3-ANCA 51.7%;
MPO-ANCA 3.2%, and PR3-ANCA 3.8%) [9, 10]. Our
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cases did not include patients with RPGN due to WG or
PR3-ANCA single-positive RPGN. This finding appears to
be consistent with the results of the survey and support
previous reports that incidence of MPO-ANCA-positive
vasculitis and/or glomerulonephritis in Japan is much
higher than that of PR3-ANCA-positive patients [7-10].
This tendency is reversed in European countries [3, 4, 12,
13, 21]. Although previous papers discussed human leu-
kocyte antigen (HLA) allele frequency and environmental
factors in relation to the discrepancy [14-17, 22, 23],
underlying mechanisms remain unclear. At least, MPO-
ANCA ELISA commercially available in Japan, including
the method used in our study, exhibited high sensitivity
and specificity for diagnosing ANCA-associated vascu-
litides and provided similar diagnostic value to those in
Europe [24]. The rate of MPO-/PR3-ANCA double-posi-
tive cases in our study was 11.1% (3/27). Although the
data was for a small number of patients only, this rate was
higher than that in the results of nationwide Japanese
surveys (3.8%) [10]. All three patients in our study were
elderly men with a high level of severity. Although false
positivity of PR3-ANCA in MPO-ANCA-positive patients
should be carefully discussed and further study with more
patients is required, this is interesting concerning the
background of Japanese RPGN patients showing PR3-
ANCA. At least in our study, this aging factor may influ-
ence the high grading scores, although there were only
three patients.

A Japanese nationwide RPGN survey revealed that the
primary disease of RPGN was anti-GBM nephritis in 6.5%
(median age 54) [9, 10], Whereas reports from the USA
and European countries showed that 12-20% of RPGN
patients had anti-GBM Ab [24-26], suggesting that the
frequency of anti-GBM-Ab-associated RPGN may be
lower in Japan than in Western countries. However, in our
study, frequency of RPGN with anti-GBM Ab was 22.2%
(6/27), similar to that in Western countries. It is well
known that RPGN with anti-GBM Ab frequently shows a
severe clinical course with poor prognosis [9-11]. In fact,
patients in our analysis showed higher Cr, CRP, and
severity at admission and high mortality (50%). Five of six
patients suffered ESRD and/or death. On the other hand,
both MPO-ANCA single-positive (Group I) and serologi-
cally negative (Group IV) groups showed lower severity at
admission. In MPO-ANCA single-positive patients, 10 /11
patients showed grades 1 or 2 at admission. However, as 7/
11 patients in this group died or entered ESRD, there was a
discrepancy in the initial grade and prognosis. Analysis of
correlation between grade and prognosis revealed that all
patients with grade 3 suffered ESRD and/or death, whereas
grade 2 patients showed a highly variable prognosis, sug-
gesting that careful treatment and evaluation of prognosis
are required in grade 2 patients. However, grade 2 patients

included those who had already been treated with steroid
pulse and immunosuppressants in another hospital and then
transferred to our hospital in severe condition. This initial
treatment may influence the discrepancy of actual severity
and grading score. Therefore, the reason about 40%
patients in grade 2 died may be partly due to this initial
bias.

Major causes of patient death (5/8 patients) were
infectious complications, including DIC. This lethal
infection was mainly linked to pneumonia by opportunistic
pathogens, including Pneumocystis carinii, Candida albi-
cans, and cytomegalovirus. This result was consistent with
that of the nationwide survey [9-11]. Eighty percent (4/5)
of patients who died due to severe infection had received
immunosuppressants. Moreover, 80% of patients who were
treated with the immunosuppressants in addition to steroid
therapy died by infection-related causes. However, we
found that most of these patients on immunosuppressants
showed high disease activity with frequent recurrence of
vasculitides. Therefore, one major reason they died due
to opportunistic infections despite prophylactic pretreat-
ments may be partly due to repeated and prolonged treat-
ments with immunosuppressants because of recurrences.
Immunosuppressive treatments may improve patient/renal
survival rates [27-29] but are still closely linked to
immunocompromised status, leading to lethal infectious
complications, particularly in older patients and patients
with strong activity of vasculitis.

This analysis further confirms clinicoepidemiological
differences between Japanese and European patients with
ANCA-related RPGN. In addition, the findings emphasize
that ANCA-associated vasculitis is the most important
causal disease for RPGN and has an extremely serious
prognosis.
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Abstract
In order to ascertain how critical type I IFN system is in the maintaince of human health,

IFN-a production in response to Sendai virus stimulation was quantified by cohort analysis of
subjects monitored for more than 10 years. Our previous cross-section studies of patients with
various diseases (infectious disease, cancer, metabolic disease, and nephritis) revealed that in
spite of the cause, many kinds of diseases impair IFN-a production. These results showed that
IFN dysfunction despite the cause lead to higher risk of infectious diseases and cancer
development. Data for long-term monitoring of IFN- a production were obtained
retrospectively by examining over 24 years of records for 109 subjects; each satisfied the
following conditions: 1) IFN-a production was monitored more than 6 times and for more
than 10 years, 2) they had no history of cancer, autoimmune nor colonic infectious disease, 3)
IFN- a production was quantified when they were 50 years old. Their periodical log
transformed IFN-a values (y) were plotted vs. age (x) along with the fitting to a linear
expression (y=mx+n) and quadratic formula (y=ax’+bx+c) expression. The results of linear
expression showed that IFN production in 5.5 % of the subjects followed a rising trend, 83.5 %
were flat, and 11.0 % reflected a declining trend (no significant difference). On the other hand,
the results of quadratic formula analysis showed that IFN production in the vast majority (77.1
%) were flat and in 6.4 % of subjects it followed a convex ( /A ) shape. IFN production in 16.5
% of subjects had a concave (U) shape which means that their once declining IFN production
recovered as they aged (p<0.05). These subjects experienced their lowest [FN-a production
level at a mean age of 56.5£2.06 years. These results shows that 1) age effects on IFN-a
production is mild, 2) IEN production does not decline with age. We therefore conclude that
declining IFN production is more influenced by disease development rather than by ageing.

LD

BREENE VDT IA VAR, BEEREE R3O, Type |4 v¥—7xar (IFN) YATALT
Hbo Fhbid, AOFRMWIMIZLS IFN EARERZHETHZLI2ED, HLAAD IFN Y AFAIZDOWTHIS Z LD
HskzbEz, LU FIIANVATRIEL 2L SICEESIND IFN BR, NALT7 v THIE. IFN EAREEL
T MELTE, TORIC, BESNBIFNIEEELLT, IFN- a THEHS, B MILoTid, IFN- BhEESN
TWb, $7:CDIFN EEREIE, BEHNERICI>THRHESNTTNT BELE, BKEESIMITPEETSHIL
BRI BIZFLPIILT VAW, B BIEINE TS, BRAE. il BREREEREE. HIV BIEE. HCV
fEC IFN FBAREMETLTWAZ EZHELTWAEOD, F7z, BHEAL HCV BEELE O IFN EAREDME
ANFOHR, S, IFN EERETIIRBEIAZEARIZESLZEBALNILTERO,
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