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Abstract
Background/Aims: We conducted a broad survey of 99 pa-
tients with anti-neutrophil cytoplasmic antibody (ANCA)-as-
sociated vasculitis and investigated both prognosis and out-
comes. Methods: Clinical data evaluated were age, sex,
patient survival, renal survival, serum albumin, serum cre-
atinine, urinary protein, hematuria, C-reactive protein (CRP);
ANCA titer, IgG and the Birmingham Vasculitis Activity Score
(BVAS). Results: The patient survival rate at 6 months after

onset was 84.8%, and that at 2 years after onset was 82.0%.

Most deaths were within 6 months of onset. Infection ac:
counted for 9 deaths (60.0%). Infection together with pul-
monary involvement of active vasculitis accounted for 2
deaths (13.3%). Organ-specific involvement of active vascu-
litis alone caused 3 deaths (20.0%). Others died of cardiac
events. At 1.and 3 months after onset, BVAS (p <0.0001,p=
0.002}, albumin (p = 0.006, p = 0.0004) and CRP (p = 0.04,
p=0.0002) were also associated with patient death. Conclu-

/e the prognosis of those with ANCA-associ-
the intensity of initial treatment should be
ease severity. Employing BVAS improved the

ressive agents may be ad-
opyright © 2009 S, Karger AG; Basel

However, these disorders exhibit 1mportant serologlcal
and clinical differences.
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ANCA are directed against several myeloid enzymes,
of which ANCA to proteinase 3 (PR3-ANCA) and myelo-
peroxidase (MPO-ANCA) are the most common [1].
PR3-ANCA is present in more than 90% of patients with
WG. MPO-ANCA is found in 80% of patients with MPA
and 40-60% of those with CSS [2-4]. In PR3-ANCA as-
sociated vasculitis, predictive values >50% indicate a re-
lapse within 6-12 months with a >75% increase in the
ANCA level [5-7], and PR3-ANCA positivity during ear-
ly follow-up identified patients at increased risk of relapse
[8]. Several studies have described clinical features, per-
formed outcome analyses and attempted to determine
prognostic markers in WG, the most common P,R3—
ANCA -associated vasculitis [

However, few studies have focused on the prognosis: of
ANCA -associated vasculitis patients in Japan [12 Toim-
prove the prognosis of patients with ANCA-assoc
vasculitis, we conducted a broad survey of patients
investigated initial symptoms, laboratory findings, treat-

ment methods and outcomes.-We also examined the as=
fh

sociation between patient survival and the Bir
Vasculitis Activity Score (BVAS) in ANCA-as
vasculitis, which has not previously been analyze nde-
tail. o

Methods

Patients -
Among patients with’ANCA-associated v:
diagriosed at the Department of Medicine of the K
at Tokyo Women’s Medical University, the Departmen

phrology at the Kameda Medical Center, the Departmen ¢

phrology at the Saiseikai Kurihashi Hospital, and the Depart-
ment of Nephrology at the Tokyo Metropolitan Komagome Gen-
eral Hospital, the data of 99 patients with ANCA-associated
vasculitis were reviewed, All patients attending the hospitals as
outpatients, hospitalized with a new clinical diagnosis of system-

ic vasculitis;, between January 1, 1995 and December 31, 2006
were identified. The computerized records of the histopathology

division were searched for patients with a histological appear-
ance on a renal biopsy consistent with renal vasculitis. The refer-
ral policy to the hospital included an increase in serum creatinine
(S-Cr) within several weeks and the presence of proteinuria and
hematuria.

A diagnosis of ANCA—assocmted vasculitis was based on a
positive titer of MPO-ANCA, clinical findings, and more than
one organ-specific involvement of active vasculitis. All patients
were also foutinely tested for the titers of PR3-ANCA and anti-
glomerular basement membrane antibody. Patients fulfilling
the inclusion criteria for this study were identified: (1) patients
with a new diagnosis of MPA or renal limited vasculitis (RLV),
with histological confirmation, and (2) positive serology for
ANCA. A negative ANCA was accepted if there was histological
evidence of vasculitis. In addition; patients with Henoch-Schon-

c2 Nephron Clin Pract 278
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lein purpura, systemic lupus erythematosus or other connective
tissue diseases were excluded. We also excluded patients with
anti-glomerular :basement membrane :antibodies. and:docu-
mented episodes of primary renal vasculitis. The study popula-
tion consisted of 99 patients with ANCA-associated vasculitis,
including 73 patients (73.7%) with MPA and 26 (26.3%) with
RLV, so-called rapidly progressive glomerular nephritis. The
MPA diagnosis was established by the presence of classic fea-
tures and histological findings, and satisfied the criteria defined
by the Chapel Hill Consensus Conference for MPA {13]. Renal
biopsies demonstrated that 50 patients were diagnosed as pauci-
immune crescentic glomerulonephritis; No: patient. was diag-
nosed as WG.

Clinical Data

Clinical data were evaluated with age at the time of diagnosis
and laboratory data, including 24-hour urinary proteinexcretion
(U-P, g/day), urinary red blood cell counts (U-RBC/HPF), §-Cr
{(mg/dl); serum albumin. (g/dl); estimated glomerular filtration
rate (¢GER, ml/min/1.73 m?) [14]; immunoglobulin G (1gG, mg/
dl), and C-reactive protein (CRP, mg/dl), MPO-ANCA and PR3-
ANCA were measured by enzyme-linked immunosorbent assay
(ELISA) (SRL Inc,; Tokyo, Japan). Disease activity was scored us-
ing BVAS [15]. The patients were followed-up for 2 years at either
our institution or affiliated hospitals and a single investigator
llected follow-up information.

received induction therapy with various cortico-
‘hirty-seven patients with multi-organ involve-
ed intravenous pulse methylprednisolone (dose
0.5-1.0 g) for 3 consecutive days. Twenty-seven patients with rap-
idly progressive glomerulonephritis or who were less than 60
years old received more than 0.8 mg/kg/day of prednisolone oral-
r 4 weeks or more as the subsequent therapy. Cyclophospha-
ministered to 19 patients with steroid-resistant severe
ase. Sterc id re: ‘1stance was defmed as'no decrease in S-Crlev-

protocol was followed as pr
1s. Relapse was defined
extrarenal manifesta

butable to active vasculi-
nprovement following escala-

ences between groups was exa
paired samples and by the ¥* &
eters was analyzed in b

of variance (AN
values were com
t test. p <0.05 w:
multiple regression analysm was used f t independent risk
factors among parameters selected by ariate analyses. The
parameters with'an F value of more than 4 were adopted. p <0.05
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was considered statistically sxgmﬁ 'Survwal was asses e d |
the Kaplan-Meier method. All statistical analyses were ‘
using JUMP 7 software (SAS Institute, Cary, N.C Us

ve vasculitis alone caused 3 deaths (20.0%). Others
died of cardiac events. During follow-up, 3 patients (3.0%)
experlenced relapse.

The clinical charactenstlcs of patients at the time of

Results /dl) and surrogate markers of renal vascu-

evated S-Cr (4.1 + 2.9 mg/dl), proteinuria

The mean age at diagnosis was 67.7 £ ay) and hematuria (57.7 + 37.9/HPF).-The

90) years. There were 35.males and 65 fen
tient life-survival rate and the renal survival
was defined as the start of renal replacement therap
to developed end-stage renal disease or the death o
individual, are shown in figure 1. The patient survival
rate at 6 months after onset was 84.8%, and that at 2 years
after onset was 82.0%. Fifteen of the 99 patients died and
32 patients (32.3%) received maintenance renal replace-
ment therapy during the 6-month follow-up period. Six
patients avoided renal replacement therapy, due to im-
provement of renal function with treatment, though tem-
porary hemodialysis was necessary because of transient
renal failure at 1 month. Most deaths occurred within 6
months of the onset and all deaths occurred within 11
months: Infection alone accounted for 9 deaths (60.0%).
The underlying infections were Pneumocystis carinii
pneumonia in 4 patients, cytomegalovirus infection in 2;
sepsis due to Enterobacter cloacae in 1, Nocardia pneumo-  ing group (p :
nia in 1 and Candida infection in 1. Infection together  ences in eGFR
with pulmonary involvement of active vasculitis such as = IgG, U-P, U-RB
interstitial pneumonia and pulmonary bleeding account- - changes in MPA and RLYV in either group.
ed for 2 deaths (13.3%). Organ-specific involvement of

G kwas not. The mean BVAS at the tlme of chag-
T he kldney (96%), systemic organs

ided the patients into ¢
and the mortality ¢ -and examined them at

= and thenat 1,3 and 6
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Abdomen B

Fig. 2. Comparison of the incidence of or-
gan involvement at baseline in patients
with ANCA-associated vasculitis between
the surviving and mortality groups. CNS =
Central nervous system; PNS = peripher- |
al nervous system; CVS = cardiovascular
system; ENT = ear, nose and thro‘ ‘

CNS and PNS B

Renal b=

and Muc = ophthalmic and mu
ous. Dark gray bar denotes total, light gray
bar denotes surviving group, and black bar
denotes mortality group. .

f i i
20 40 60 80 100
Incidence (%)

Table 1. Clinical findings of ANCA-

associated vasculitis patier
baseline . .

Age
Sex (male:female)
$-Cr, mg/dl

eGFR, ml/min/1.73 m”
Albumin, g/dl

CRP; mg/dl

IgG, mg/dl 1,5296£506.1
MPO-ANCA, EU 355.8%547.4
U-P, g/day 16+13
U-RBC, n/HPF 5771379
Cyclophosphamide, n 19

Plasma exchange, n 5
Hemodialysis; n 32

BVAS 149%55
MPA:RLV 73:26

ents and differences between survivor group and mortality group at

ﬂ“jMortahtygroup .
‘ (n 15)

74+38 A
3:12 NS
46%28 NS
126+11.3 NS
281038 NS
9.5%73 NS

= 5334‘*‘423 0

Values are expressed as means & SD. $-Cr = Serum creatinine;'e
protein; U-P = proteinuria; U-RBC = urinary red blood cells; BVAS = Bin

angiitis; RLV = renal limited vasculitis; NS = not significant.

There were no significant differences in organinvolve-
ment between those who survived and the patients who
died (fig. 2). Furthermore, because most deaths were
within 6 months of onset, the changes in clinical data at
1 and 3 months were also compared between these two
groups. As shown in table 2, CRP decreased in both

c4 Nephron Clin Pract 278
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groups (9.5 £ 7.3
dL,07 * 1.6 m
ityand surviving
pared to baseline;
creased significantly as compared to atinthe mortality
group at 1 month (0.7 * 1.6 mg/dl vs. 2.1 * 4.4 mg/d};
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Table 2. Clinical characteristics between survivor group and mortality group during the 6 months follow-up
period

31%24 25+18 32%24 30%15 NS NS
225%18.0 249+174 13.9%9.1 126*79 NS NS

33%05 34%05 28104 27%0.6 0.006 0.0004
139.1+£182.1  414+86.3 593*613 11.1%8.1 NS NS

0.7%1.6 06*13 22%45 36144 0.04 0.0002
: :,10'*'10 08%13 13+20 0.5%0.6 NS NS

Y ;
U RBC n/HPF 38+ + 39,: 1624 3561417 165%205 NS NS

alues are ex]

Table 3, Multiple regression analysis for risk factors of suryival
time

BVAS score

Baseline 1 month 3months ; NS

0.0003

Fig. 3. BVAS changes in the surviving and mortality groups. At
baseline, 1 and 3 months, BVAS was significantly higher in the =
mortality than in the surviving group. Dark gray bar denotes sur-
viving group and light gray bar denotes mortality group, *p <
0.05.

rum creatinine; eGFR =
= proteinuria; U-RBC =

= 0.04). Similarly, at 3 months, CRP was significantly
higher (3.6 * 4.4 mg/d]) in the mortality group than
in the surviving group (0.6 * 1.3 mg/dl; p = 0.0002). Sig-
nificant decreases in Alb at 1 and 3 months were observed
in the mortality group (2.8 * 0.4and 2.7 + 0.6 g/dl) as (4.7 £ 7.5,3.3 *
compared to the surviving group (3.3 * 0.5and 34 + 19,04 * 1.5;p<0. .
0.5 g/dl; p = 0.006, p = 0.0004). No significant changes In addition, we analyzed independent risk factors for

in other parameters, i.e. €GFR, $-Cr, MPO-ANCA titer, mortality. Multiple regression analysis (table 3) identified

Prognosis of ANCA-Associated Vasculitis Nephron Clin Pract 278 <5
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PR3-ANCA at baseline and BVAS at 1 and 3 months as
independent risk factors. influencing the survival time
(p=0.01,p=003,p= 0.0003). Thete were no significant
risk factors among m, CRP, 5-Cr, eGFR,
IgG, MPO-ANCA, U-P, U-RBC, cyclophosphamide,
plasma. exchange nd/or BVAS at basehne

Discussion

Predicting the chmcal course and response | to therapy
of patients with ANCA-associated vasculitis is a major
challenge. In contrast to PR3- assoaated vascuhtls, Wthh
has been widely studied, thereare fewp
relevance and outcomes. of ANCA-associated vascuhtls
In the present study, we aimed to determine the progno-
sis and outcome of ANCA—assoc1ated vascuhtls

stage, within the first 6 months of |
vival curves reached a plateau In our study, mortalit

sessed by BVAS, CRP,and Alb 3 nt
line, mortality was associated with older a
causes of deaths were mainly infection an
vasculitis. We could not follow-up the dat
tality group at 6 months and therefore.
comparison of the data between survivo
group.

First, mortality increased 51gn1f1cantly wit
firming previous findings. It has been suggest
ease may be more severe and resistant to treatmen

elderly than in younger patients [17-19]. Five of 9 patients

died of infections and 4 patients had P. carinii pneumo-
nia, suggesting an increased sensitivity to ateroids in an
aging immune system. Because peripheral white blood
cell and/or lymphocyte counts were influenced by steroid
therapy, we did not analyze the data. In a previous report,
when trimethoprim-sulfamethoxazole was adminis-
tered, a reduction was observed in the occurrence of
Preumocystis pneumonia, and Pneumocystis pneumo-
nia-related mortality was significantly reduced [20]. Four
patients with Preumocystis pneumonia were not treated
with trimethoprim-sulfamethoxazole. As this intense
immunosuppression increases the risk of infections in as-
sociation with vasculitis, prescription of trimethoprim-
sulfamethoxazole during the induction therapy with im-
munosuppressive agents may be advised.

Next, concerning ANCA testing, MPO-ANCA levels
were not associated with mortality. There have been few
reports on mortality in relation to ANCA testing. In the

6 Nephron Clin Pract 278
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management of patients with anti-MPO-associated vas-
culitis, Terrier et al. [21] evaluated the relevance of mon-
itoring MPO-ANCA levels. According to their study,
MPO-ANCA levels were a very useful and relevant sur-
rogate matker of disease activity. In our study, despite
induction therapy in the early stage, after a mean follow-
up of 22 * 2 months, 3 of 99 patients experienced re-
lapses. MPO-ANCA was elevated at the time of relapse.
Our relapse patients had never been treated with immune
suppressants. One patient had even discontinued steroid
therapy. Therefore, the maintenance therapy strategy for
ANCA-associated vasculitis is important. Randomized
controlled trials focusing on induction and maintenance
of remission of ANCA-associated vasculitis have indicat-
ed that the rate of remission induction with the stand-
ard regimen is approximately 90% at 6 months, that
maintenance of remission can be achieved with oral aza-
thioprine as well as cyclophosphamide, and that metho-
trexate can be used only for non-renal mild ANCA-asso-
ted vasculitis [22]. Recently, Hirayama et al. [23] re-
that, considering the balance between suppression
activity and adverse effects of treatment,
ay be useful as preventive treatment for pa-
CA-associated renal vasculitis at high risk
s necessary that the standard protocols for
_maintenance therapy are evaluated in a
dY

[16] which is employed for evaluatmg

w

AS at baselme, 1 and 3 months were higher in
in the surviving group. Active
of 15 deaths. Previously,
that survival rates of MPA,

anisms for hypoa uminemia. yuminemia was
shown to be a risk factor for cardiovascular mortality in
hemodialysis patients [27]. There was no correlation be-

ITtabashiet al:
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tween BVAS and CRP. Based on this finding, we recom-
mend that the intensity of initial treatment be aimed. at
disease severity. Employmg BVAS improved the ability to

on patient survival. Infection was the most common
cause of death in patients with ANCA-associated vascu-
litis, To improve the prognosis of patients with ANCA-

oy

wn

2025-2033. 15 LugmaniRA, Bacon PA,
6 Tervaert JW, Huitema MG, Hene R}, et al: mingham Vasculitis Ac
Prevention of relapses in Wegener’s granulo- in systemic  necrotiz
matosis by treatment based ‘on antineutro- 1994;87:671-678. -
phil' eytoplasmicantibody titre. Lancet 1990; 16 Weidner S, Geuss S,
336:709-711. A Rupprecht HD: A
7 Tervaert JW, van der Woude FJ, Fauci AS, et litis: with. renal inve
al: Association: between  active: Wegener’s analysis. Nephrol. D
granulomatosis’ and- anticytoplasmic: anti- 1403-1411.
bodies. Arch Intern Med 1989;149:2461- 17 Vassallo M, Shepherd RJ,
2465. Agerelated variations. i
8 Sanders JS, Huitma MG, Kallenberg' CG, outcome in Wegener's Gran
Stegeman CA: Prediction of relapses in PR3- Coll Physicians 1997;31:396-400.
ANCA-associated vasculitis by assessing re- 18" Slot MC, Cohen Tervaert, Franssen CF:
sponses of ANCA titres to treatment. Rheu- nal Survival and prognostic¢ factors in pa-
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patients in'a restricted a
of patient bias.

In conclusion, these observations
vival within 6 months of onset
associated vasculitis. BVAS high
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Abstract: Two_cases of anti-neutrophil cytoplasmic  antibody (ANCA)
associated vasculitis. (ANCA-V) occurred in the transplanted kidney were
reported. Case 1 was a: 57 yr-old female whose original disease was MPO-
ANCA-V.: A relapse of necrotizing crescentic glomerulonephritis occurred
one year after transplantation:with positive serum reaction for- MPO-
ANCA: In spite of several immunosuppressive treatments, the discase
progressed and she returned to hemodialysis treatment three yr and seven
moriths after transplantation. Case 2 was a 34 yr-old female whose original
disease was IgA nephropathy. She had a stable clinical condition during
13 yr after transplantation; however, de novo onset of necrotizing crescentic
glomerulonephritis occurred at 14 yr.10.months after transplantation with
positive serum: reaction for MPO-ANCA. She returned to hemodialysis
treatment five yr after the onset of ANCA-V. Urinary abnormities such as
microhematuria and proteinuria were useful diagnostic findings but the
titers of serum MPO-ANCA were relatively low in both patiénts. Con-
cerning the treatment, steroid pulse therapy was effective in some extents
but the disease progressed to graft failure in both cases. ANCA-V is a severe
glomerulonephritis which can occur in kidney allograft in the manner of
relapse and de novo. Detection of urinary abnormalities and positive serum
ANCA combined with histological confirmation of necrotizing crescentic
glomerulonephritis and/or vasculitis is required for early diagnosis and
effective treatment of ANCA-V in renal transplant patients.
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Introduction

ANCA-associated vasculitis (ANCA-V) is 'a small
vessel vasculitis which frequently affects intra-renal
small vessels and glomerular capillaries leading :to
nécrotizing crescentic glomerulonephritis. ANCA-V
typically presents a rapidly deterioration of renal
function and frequently results in end-stage renal
failure. In- kidney transplantation, a relapse of
ANCA-V- can occur frequently in transplant
patients: (1-4). ‘We experienced: two. caseés. of
ANCA-V in renal allograft; one was a recurrent
case and the other was a de novo case. Therapeutic
interventions including usual immunosuppressive
treatment and additional intravenous steroid pulse
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therapy were not successful and both the patients
progressed to graft failure within several years after
the onset of the disease. We report here the clinical
details of the two cases and discuss some critical
points for early diagnosis-and treatment for this
highly ‘aggressive glomerular ‘disease *which can
occur after kidney transplantation.

Case 1

A 52-yr-old woman was_admitted to our hospital
because of anasarca; pleural effusion, and other
uremic symptoms in- November 2000 (Fig.'1).
Laboratory examination showed blood urea
nitrogen (BUN) 130mg/dL, Crll.4 mg/dL, and
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Fig. I. Clinical course: of case 1. CsA: cyclosporine; MMF:
mycophenolate mofetile; TAC: tacrolimus; mPSL: methyl-
prednisolone; PE: plasma exchange; Bx: graft biopsy.

MPO-ANCA 590 U/mL (normal range: <10
ELISA unit). She was diagnosed with renal failure
because of ANCA-V and initiated hemodialysis
treatment. Intravenous steroid pulse therapy
(methyl prednisolone 500 mg/d x 3d) and oral
steroid administration (0.8 mg/kg/d) was started,
but her renal function did not recover and main-
tenance dialysis was continued. She received living
non-related kidney transplantation (KTx) from her
husband in. July 2003. Three sessions of double
filtration plasma pheresis (DFPP) was performed

before KTx and the immunosuppressive. regimen
using cyclosporine-A (CsA), mycophenolate mofe-
til (MMF), and methy] prednisolone (mPSL) was
started. After KTx, the allograft function was
stable and the protocol biopsy performed at post-
transplantation day (PTD) 10 showed no signs of
rejection. The sCr level had been maintained at
1.0 mg/dL during the next 12 months after trans-
plantation. The second biopsy was performed in
July 2004 (358 PTD) because of an increase of s-Cr
level (1.3 mg/dL) and urinary abnormalities; pro-
teinuria (2+) and microhematuria (urinary red
blood cells; 10-19/high power field (HPF)). The
patient provided informed consent before biopsy.

The biopsy (Fig. 2A,B) revealed that two glob-
ally sclerotic glomeruli in the total 15 glomeruli
and seven glomeruli among the 13 remaining
glomeruli showed cellular or fibrocellular crescents
with fibrinoid necrosis and inflammatory cells
infiltration (Fig. 2B). In the interstitium, a mild
degree of tubular-atrophy and fibrosis was recog-
nized, ' but- ‘o tubulointerstitial - rejection was
observed (Fig: 2A). On immunofluorescent exam-
mination; no significant immunoglobulin and com-
plement deposition were observed except a slight
deposition of IgM 'in the ‘mesangial -area. These
histological ‘finding combined ‘with an increased
titer of serum MPO-ANCA (89 U/mL) lead to the
diagnosis of relapsing ANCA-V in the kidney
allograft.

Fig. 2. Renal allograft biopsy findings of case 1. A and B: The second biopsy obtained at 358 post-transplantation day (PTD). Two
globally sclerotic glomeruli in the total 15 glomeruli and seven' glomeruli among ' the 13 remaining glomeruli showed ¢ellulat or
fibrocellular crescents with fibrinoid necrosis and inflammatory cells infiltration (B). In the intefstitium, a mild degree of tubular
atrophy and fibrosis was recognized, but rio tubulointerstitial rejection was observed (A), C and D: The fourth biopsy obtained at
1183 PTD. Twenty-three out of the 33 glomeruli were globally sclerotic and among the remaining 10 glomeruli eight had crescent
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formation composed of five cellular (D), two fibrocellular; and one fibrous crescent. Advanced tubulo-interstitial changes was also
observed (C). The histological diagnosis was persistent ANCA-V and severe interstitial fibrosis and tubular atrophy (IF/TA).
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Fig. 3. Clinical course of case 2. CsA: cyclosporine A; MMF:
mycophenolate mofetile;” TAC: tacrolimus; mPSL: methyl-
prednisolone; AZA: azathioprine; MZ: mizoribine; Bx: graft
biopsy.

Intravenous steroid pulse. therapy was .per-
formed. resulting - decreased: proteinuria( +) -and
disappearance of microhematuria, The third renal
biopsy (1ot shown) was performed one month after
the treatment to evaluate the effect of the treat-
ment. Five glomeruli were globally sclerotic among
the total 21 glomeruli; and cellular crescent for-
mation was observed in the two of the remaining
16 glomeruli. showing : fibrosing . tendency - and
adhesion to Bowman’s capsule. The overall activity
of the necrotizing glomerulonephritis was slightly
decreasing by the infravenous steroid pulse ther-
apy.

During the next two yr, the sCr level increased
gradually and reached to 3.0 mg/dL at the time of
39 months after transplantation with complication
of urinary tract infection and enterocolitis, the
fourth biopsy (Fig. 2C,D) was performed to eval-
uate the cause of progressive graft dysfunction.
Twenty-three out of the 33 glomeruli were globally
sclerotic and eight glomeruli among the remaining
10 glomeruli had crescent formation composed of
five cellular, two fibrocellular, and one fibrous
crescent (Fig. 2D). Advanced tubulo-interstitial
changes. and severe arteriosclerosis were also
observed (Fig. 2C). The histologic diagnosis was
persistent ANCA-V and severe interstitial fibrosis
and tubular atrophy (IF/TA). The intravenous
steroid pulse therapy and three sessions of plasma
pheresis were performed, and the dose of oral
mPSL administration was increased to. 20 mg/d
with replacement of CsA to tacrolimus (TAC). In
spite: of these intensive treatments, sCr progres-
sively increased and she returned to maintenance
hemodialysis “treatment  at 42 months after  the
KTx.
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Case 2

A 34 yr-old women who had been stably main-
tained after KTx for 13 yr was undertaken allo-
graft biopsy to examine proteinuria, hematuria and
increased sCr (Fig. 3). She was diagnosed with IgA
nephropathy by renal biopsy at the age of 15 yr
old. She progressed to end-stage renal failure and
started hemodialysis treatment at 17 yr old. Living
related kidney transplantation from her mother
was performed in August 1989 at the age of 19.
Post-transplant irradiation was performed because
of minor mismatched blood type transplantation
(A to O). The immuno-suppressive regimen was
composed of CsA, azathioprine (AZA) and mPSL.
During 13 yr after KTx, there was no episode of
rejection and her sCr was stable without any signs
of proteinuria or hematuria. In 2003 (33 yr.old),
sCr was slightly increased with mild proteinuria
and hematuria and the first renal biopsy was
performed “at 5402 PTD. The patient provided
informed consent before biopsy.

The first biopsy (Fig. 4A, B) revealed that eight
out of the total 22 glomeruli were globally sclerotic
and among the remaining 14 glomeruli; nine
glomeruli had tuft necrosis with cellular crescents.
The crescentic glomeruli ‘accompanied a destruc-
tion of the Bowman's capsule and interstitial
inflammation (Fig. 4B). ‘Severe tubulointerstitial
nephritis: with tubular ‘atrophy and interstitial
fibrosis were observed with mild peritubular capil-
laritis (Fig. 4A). No mesangial deposition of IgA
or C3 in immunofluorescent examination and no
electron dense deposit in the mesangium under
electron microscopy were likely to rule out a
possibility of recurrent IgA nephropathy with
crescent formation. A slight increase of serum
MPO-ANCA (12 U/mL) and the histological find-
ings of necrotizing crescentic glomerulonephritis
suggested us a de nove onset of ANCA-V. Intra-
venous steroid pulse therapy (mPSL 500mg/d X 3)
was performed and followed by oral mPSL admin-
istration (0.6 mg/kg/d)

Two months later, the second renal biopsy (not
shown) was performed to evaluate the effectiveness
of the treatment. In the total 14 glomeruli, eight
were globally sclerotic and four had tuft necrosis
with fibrocelluar or fibrous crescent formation,
suggesting a tendency of inactivation of glomeru-
lar inflammation although tubulointerstitial
nephritis: and peritubular capillaritis were still
persistent. Thereafter, the proteinuria and hema-
turia. persisted and sCr increased. at the level of
2.41 mg/dL. In December 2005; the third biopsy
(Fig. 4C, D). was performed at 5962 PTD ‘to
evaluate 'the cause of graft dysfunction. Seven
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Fig. 4. Renal allograft biopsy findings of case 2. A and B: The first biopsy obtained at post-transplantation day (PTD) 5402. Eight
out of the total 22 glomeruli were globally sclerotic and among the remaining 14 glomeruli, nine glomeruli had tuft necrosis with
cellular crescents. The crescentic glomeruli accompanied a destruction of the Bowman's capsule and interstitial inflammation (B). No
mesangial ‘deposition of IgA or €3 in immunofluorescent examination was likely to rule ‘out a possibility of relapsing IgA
nephropathy. Severe tubulointerstitial nephritis with' tubular atrophy and interstitial fibrosis were observed’ with mild peritubular
capillaritis (A). C and D: The third biopsy obtained at PTD 5962. Seven out of total 15 glomeruli were globally sclerotic and among
the remaining eight glomeruli, three had crescent formation (one cellular and. two.fibrocellular). Glomerular changes of transplant
glomerulopathy were segmentally observed.in some glomeruli (D). Severe tubulointerstitial changes with peritubular capillaritis was
observed, but C4d in PTC was negative (C). Histological diagnosis was persistent ANCA-V and advanced IF/TA with chronic

rejection,

out of total 15 glomeruli were globally sclerotic
and among the remaining eight glomeruli, three
had crescent formation ‘(one. cellular ‘and two
fibrocellular) (Fig. 4D). Glomerular changes of
transplant glomerulopathy were observed in some
glomeruli. Tubulointerstitial changes were advan-
ced and mild grade of peritubular capillaritis
consisting of mononuclear cell infiltration was still
persisting; although no C4d was detected in the
peritubular capillary (PTC). Histological diagnosis
was persistent ANCA-V and advanced IF/TA with
chronic rejection. The graft function gradually
deteriorated and hemodialysis ' treatment was
started three yr after the third biopsy (five yr after
the onset of ANCA-V). The cause of graft failure
was considered to be both the persistent ANCA-V
and chroni¢ rejection.

Discussion

ANCA-associated vasculitis (ANCA-V) is also a
severe form of glomerulonephritis in kidney allo-
graft which frequently relapses and progresses to
renal failure unless proper diagnosis and treatment
was performed in the early stage of the disease.
Early detection of urinary abnormality and serum
ANCA as well as histological confirmation of
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necrotizing - crescentic  glomerulonephritis * is
required ‘for the management of kidney “trans-
planted patients with: ANCA-V:

The serum titer of ANCA is pathognomonic and
usually correlated with the disease activity. In case
I, MPO-ANCA had been detected in low titer after
KTx and-increased at: the second biopsy by which
necrotizing crescentic glomerulitis was: diagnosed.
On the other hand, the MPO:ANCA in'case 2 was
only detected in low titer at the onset of the disease
and  became negative thereafter although the
histologic lesions were still active. The discrepancy
between the titer of ANCA and disease activity is
sometimes observed in the patients with ANCA-V
- native kidney (5). A possible explanation of the
low ANCA 'titer in our cases might be related to
the immunosuppressive therapy for kidney trans-
plantation.

Urinary abnormalities such as microhematuria
and proteinuria are good indicators for the diag-
nosis of relapsing and de novo glomerulonephritis
in kidney allograft in both cases. Combined with
the urinary abnormalities, a confirmation of char-
acteristic histological lesions to ANCA-V; necro-
tizing crescentic glomerulonephritis and/or small
vessel vasculitis, by renal biopsy was required for
the diagnosis of ANCA-V.



Immune-suppressive treatment including oral
and intra-venous steroid-have been proposed for
ANCA-V, however the ideal  treatment has not
been established yet. Reviewing the consequences
of the present two cases; a calcineurin inhibitor
with usual dose for transplant patients was not
effective for the prevention and treatment for
ANCA-V. Intravenous steroid pulse therapy was
effective in some extent shortly after the treatment
but was not sufficient for the suppression of the
disease in long-term: observation. We. speculated
that the oral steroid administration with a dose of
0.8-1.0 mg/kg/BW . of  prednisolone must . be
required after steroid-pulse therapy for the man-
agement of ANCA-V as well as the ANCA-V in
native kidneys.

Several additional therapies have been proposed
for the treatment of ANCA-V. The European
Vasculitis Study Group (EUVAS) reported: the
comparison between intravenous steoroid therapy
and plasma’ pheresis: in~combination with oral
steroid "and cyclophosphamide therapy for the
treatment. of ANCA-V patients with severe renal
impairment. It demonstrated : that -the  plasma
pheresis was more “effective -than * intravenious
steroid pulse therapy (6). Ito-Thara et al. reported
that the effectiveness of the intra-venous immuno-
globulin infusion therapy combined with the
ordinary immune suppressive treatment (7). We
have . another - renal - transplant . patient.. whose
original renal disease was ANCA-V, and who
was treated with basiliximab, anti-IL2Ra (CD25),
for induction: of immunosuppressive: therapy. The
patient has - not: experienced a. recurrence of
ANCA-V. during 16 months after the kidney
transplantation; suggesting that the  basiliximab
might have a role for the prevention of ANCA-V
recurrence. An increase of €CD4 + CD25 + regula-
tory T cell number was reported in the patients
with "ANCA-V - (8). . The regulatory T cell is
considered . to ‘be important for immunological
tolerance and to: be associated with the etiology
of ‘autoimmune animal models (9) and. human
autoimmune - diseases . (10-13).  Further: study is
required -to establish the effectiveness of these
treatments,. including: basiliximab, for the treat-
ment of ANCA-V in renal transplanted patients.
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To the Editor

Interstitial pneumonitis is one of the life-threatening
diseases. associated with ANCA-associated vasculitis. The
measurement ‘of ‘serum levels of K16, which is:a- MUC1
mucin and is expressed on type II alveolar pneumocytes
and bronchial epithelial cells [1], may be a good moni-
toring system for the diagnosis and follow-up of interstitial
pneumonitis in ANCA-associated vasculitis patients [2].
Moreover, elevated serum KL-6 levels were reduced dur-
ing convalescence induced by glucocorticoid therapy [2].
In the present case, the elevated serum KL-6 level was
preserved during glucocorticoid therapy, but decreased to
within the normal range with additional treatment by
mizoribine (MZR).

A 65-year-old woman visited our hospital complaining
of a dry cough and low-grade fever. Crepitate sounds were
heard in her chest, and chest X-rays and computed
tomography showed interstitial pneumonitis in both lower
lung fields. On wrinalysis, mild proteinuria (urinary
excretion of protein, 0.5 g/day), hematuria, and cellular
casts were revealed. Mild anemia (hemoglobin concentra-
tion, 11.5 g/dl) and leukocytosis (11,000/mm>) were
observed. Although her serum creatinine level (0.66 mg/dl)
was within the normal range, her serum cystatin C level
was elevated to 0.87 mg/l. Serology revealed: elevated
levels' of C-reactive protein (8.04 mg/dl); MPO-ANCA
(208.5 U/ml), and KL-6 (526 U/ml). The major histologi-
cal finding of renal biopsy was focal necrotizing glomer-
ulonephritis without™ deposition of immunoglobulins or
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complements. She was diagnosed with MPO-ANCA-
associated vasculitis and treated with an oral corticosteroid
(prednisolone 30 mg/day). Although  serum C-reactive
protein’ was promptly normalized and MPO-ANCA titers
gradually decreased, her high-lével of serum KIL.:6-was
preserved (Fig. 1). Moreover, her HbAlc level was ele-
vated to 7.0%, and she had been treated with nateglinide.
Eighteen months after the initiation of glucocorticoid
therapy, the dose of prednisolone was reduced to 7.5 mg/
day and MZR was additionally started at a dosage of
150 mg once a day. At the start of MZR administration, no
new symptoms of vasculitis or signs of relapse were noted,
and ANCA titers were preserved within the normal range
(below 9.0 U/mi). In the 6 months after the initiation of
MZR therapy, her elevated serum KL-6 level gradually fell
to within the normal range (below 500 U/ml). Although the
extent of interstitial pneumonitis in both lower lung fields
on chest X-rays and computed tomography was not chan-
ged after KL-6 was decreased to the normal range, that area
was not expanded.

MZR has an immunosuppressive effect equivalent to
that of azathioprine, but shows lower hepatic toxicity and
myelosuppression. MZR is useful for preemptive treatment
of ANCA-associated renal vasculitis patients with a high
risk of relapse [3]. MZR caused the delay in the histolog-
ical development of peribronchial and perivascular lym-
phocytic infiltrations in the lungs of MRL/Ipr/lpr mice [4].
MZR improved renal tubulointerstitial fibrosis in a rat
model of unilateral ureteral obstruction by inhibiting the
infiltration of macrophages [5]. In this case, MZR may
have improved pulmonary fibrosis by inhibiting the infil-
tration of inflammatory cells, resulting in reduced serum
KL-6 levels. The above data indicate that MZR could be
useful for the treatment of pulmonary lesions due to
ANCA-associated vasculitis. Although MZR may be
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Fig. 1 Clinical course of a patient with MPO-ANCA-associated
vasculitis treated with prednisolone and mizoribine. After the addition
of mizoribine, her serum KL-6 level gradually decreased to within the
normal range (below 500 U/ml). The straight line and filled squares
show serum KL-6 levels, and the dotted line and filled circles show
serum MPO-ANCA titers

effective for chronic. or slowly : progressive pulmonary
fibrosis, the effect of MZR on alveolar hemorrhage or acute
interstitial. pneumonitis was: not verified.- Moreover, . the
possibility of . a - delayed - corticosteroidal. effect . was
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undeniable in" the present case. Therefore, further con-
trolled study with a larger accumulation of patient data is
needed.
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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 "TANCA-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), T: MPO-ANCA ‘and
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PR3-ANCA" double-positive patients (N '='3), III: anti-
glomerular basement membrane antibody (anti-GBM Ab)-
positive patients (N = 6), and IV: all negative patients
(N ==T7). Patients ‘in Groups II/III 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-II 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

@ Springer



Mod Rheumatol

(RLYV). The incidence of WG among the ANCA-associated
small-vessel vasculitides is higher than that of MPA and/or
RLYV in northern Europe [2-6], whereas conversely, the
incidence of MPA/RLY 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-
cem [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.
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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 Apiil* 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 4
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 Ab 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 1I:
MPO-ANCA and PR3-ANCA double-positive patients
(N =3, M:F = 3:0), Group III: anti-GBM -Ab-positive
patients (N =6, MF = 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: 1,1gA 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 <.0.03).

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/dD) 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 III was higher than that of the other groups 7
value; Group III vs. Groups 1, 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 admiission
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 | and 2. Average grades in each
group are shown in Fig, 2 (Groups I vs. 1T vs. L vs. IV;
173+ 0.65, 2.67 £ 1.53, 2.50 £ 0.55, and 1.57 + 0.53).
Higher grades at admission were observed in Groups I 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.
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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 £ 580, 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 Ugrade 1: 1, Group l/grade 2: 1, Group Il/grade 1:
1), whereas one patient in Group Il showed cellular
crescents with linear IgG deposition in glomeruli. One
patient in Group Il/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 Clq 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, iii 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, I, 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 I (Group I:
46%, Group II: 100%, Group III: 83.3%, and Group IV:
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