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using Student's # test for nonpaired samples, and by the X
test. The evolution of the clinical parameters was analyzed
in both groups by repeated measures analysis of variance.
When differences could be demonstrated, values were
compared with the baseline using the paired-sample ¢ test.
A p value of less than 0.05 was considered to denote
statistical significance. Stepwise multiple regression analy-
sis was used to identify independent risk factors among the
parameters selected by univariate analyses. The parameters
with an F value of more than 4 were adopted. A p value
less than 0.05 was considered to denote statistical signifi-
cance. Survival was assessed by the Kaplan—Meier method.
All statistical analyses were performed using the JUMP 7
software (SAS Institute, Cary, NC, USA).

Results
Clinical features and laboratory findings

Of the 73 patients, 23 were men and 50 were women, with
a mean age at diagnosis of 71+10 (range, 41-90) years.
The laboratoty data (Table 1) and pattern of organ
involvement during the 2-year follow-up are shown in
Fig. 1. At the time of diagnosis, 71 patients (97%) had renal
vasculitic involvement. At the first admission, dialysis
therapy was initiated in 19 patients, of whom 2 recovered
and did not require further dialysis. A total of 49patients
(67%) had systemic manifestations of vasculitis, such as
fever, weight loss, and myalgia; 32 patients (44%) had
pulmonary involvement, manifesting as abnormal findings
on chest X-rays or CT images. The pulmonary involvement
was most frequently represented by interstitial pneumonia
(32.9%)), followed in frequency by pulmonary hemorrhage
(8.2%). The diagnosis of interstitial pneumonia was based
on chest CT. Eleven patients (15%) had neurological

Table 1 Clinical features during 2-year follow-up period

involvement; 7 patients (10%) had sensory peripheral
neuropathy; 5 patients (7%) had mononeuritis multiplex; 9
patients (12%) had cutaneous involvement, mostly purpura;
6 patients (8%) had cardiovascular involvement, mainly
pericarditis. Serum titer of MPO-ANCA was a mean titer of
338.44254.1 EU, and serum CRP was 7.9+7.1 mg/dL.
Serum PR3-ANCA was negative (1.0+3.7 EU).

Qutcome

The patient life survival rate is shown in Fig. 2. The
survival rate at 6 months after the diagnosis was 84.4% and
that at 2 years after the diagnosis was 79.5%. Fifteen
patients (20.5%) died during the 2-year follow-up. Infection
during therapy of active vasculitis, such as interstitial
pneumonia and pulmonary bleeding, was the cause of
seven deaths; infection alone accounted for five deaths,
active vasculitis alone for two deaths, and cardiac involve-
ment or VT for one death. The complicating infections
which caused death were Pneumocystis jiveroci pneumonia
in four patients, Cytomegalovirus infection in three patients,
and sepsis and bacterial pneumonia in three patients. The
renal survival rate at 6 months after diagnosis was 60.2%
and that at 2 years after diagnosis was 57.5%.

Change of the BVAS

We assessed the changes in the BVAS during the 2-year
follow-up period. The mean BVAS, which was 16.2+5.5 at
the time of diagnosis (Table 1), decreased dramatically by
1 month after the diagnosis to 1.4+4.0. The BVAS
decreased to 0, suggestive of remission, in 62 patients
(85%). The rate of complete remission at 2 years without
deceased patients was 94.7%. After falling once to 0, the
BVAS increased again in 11 patients (15%), suggestive of
relapse. We found no correlation between the BVAS and the

At diagnosis, N=73 1 month, N=72 3 months, N=63 6 months, N=60 2 years, N=54

Cre (mg/dL) 4.0+2.6 3.042.1 24+1.6 2.1£1.1 22+1.8
eGFR (mL/min/1.73 mz) 16.9+16.6 22.0£17.3 22.5+17.5 25.0+16.9 25.0+£16.0
Albumin (g/dL) 2.9+0.7 3.24+0.5 3.4+0.6 3.6+0.6 3.9+04
CRP (mg/dL) 7.9+7.1 1.1£2.6 0.8+2.0 0.4+1.0 0.6+1.4
MPO-ANCA (EU) 338.4+254.2 136.2+176.4 35.7+82.0 11.8+22.7 5.3+87.8
U-P (g/day) 1312 1.0+1.1 0.8+1.4 0.4+0.7 0.1£0.3
U-RBC (/HPF) 54+37 32.9+£37.8 1115 6+9 3+6
BVAS (new/worse) 16.2+5.5 1.4+4.0 0.8+£2.7 0.3+1.1 0.5+2.1
BVAS (persistent) 1.8+£2.8 5.8+£2.3 4,8+£2.8 3.8+2.8 32+£2.2

Values are expressed as mean+SD

Cre serum creatinine, eGFR estimated glomerular filtration rate, CRP C-reactive protein, U-P proteinuria, U-RBC urinary red blood cell, NS not

significant
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Fig. 1 Changes in the incidence of organ involvement in patients with
MPA. a Change of the BVAS new/worse major items. b Change of the
BVAS persistent major items. ENT ear, nose, and throat

serum MPO-ANCA titer, serum CRP, or UP at the time of
diagnosis to the levels at 1, 3, or 6 months.

The distribution of the items of BVAS

Figure 3 shows the BVAS items in descending order of the
frequency. The BVAS items of renal involvement, especially
hematuria and proteinuria, were found at a high frequency.
Only 20 of the 62 items of BVAS were covered in the MPA
patients, excluding system involvement occurring at a
frequency of 3% or lower. Thus, clustering of the BVAS
items was found in the MPA patients.

Evaluation of each of the BVAS items

‘We analyzed the items that contributed to the total BVAS score
in the MPA patients. Multiple regression analysis (Table 2)
identified 10 items, including motor neuropathy (p<0.0001),
sensory neuropathy (p=0.0001), pulmonary infiltrate
(p=0.0004), hematuria (p=0.001), proteinuria (p=0.003),
Cre >25.6 mg/dL (p=0.01), hypertension (p=0.01), scleritis
(p=0.02), rise in Cre by >30% (p=0.02), and myalgia (p=
0.049). Next, we analyzed the items that influenced the
survival times; multiple regression analysis identified seven
items, including presence of respiratory failure (p=0.006),
congestive heart failure (p=0.009), Cre >5.6 mg/dL (p=0.03),
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organic confusion (p=0.04), valvular heart disease (p=0.04),
alveolar hemorthage (p=0.04), and pleurisy (p=0.04, Table 3).

Comparison between the high-BVAS group and low-BVAS
group

We divided the patients into two groups using the median
score of BVAS at diagnosis, namely the high-BVAS group
and the low-BVAS group, and examined the clinical data,
therapy, and the prognosis and outcome of the two groups.
The comparative clinical characteristics of the two groups
are shown in Table 4. There were no significant differences
in the serum CRP or MPO-ANCA titers between the two
groups. A significantly higher frequency of proteinuria was
observed in the low-BVAS group (p=0.015). BVAS
(persistent) score at diagnosis was higher in the low-
BVAS group (p=0.002). There was no significant difference
in the induction therapy administered between the two
groups. As to the prognosis, the survival time was
significantly shorter (p=0.048) and the mortality rate
significantly higher in the high-BVAS group (p=0.04,
Fig. 2).

Discussion

MPA has been reported to show both epidemiological and
serological differences between Japan and European
countries. The incidence of WG, among the ANCA-
associated small-vessel vasculitides, is higher than that of
MPA and/or RLV in northern Europe [13~15], whereas
conversely, the incidence of MPA/RLYV is markedly higher
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Fig. 2 Comparison of the survival rate between the high-BVAS group
(=16; n=37) and low-BVAS group (<16; n=36). X-axis indicates the
follow-up period (in years) and the Y-axis the survival rate (in percent).
p=0.04 between the high-BVAS group and low-BVAS group by the
logrank test
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Fig. 3 BVAS items in
descending order of frequency,
except for items occurring at
frequencies of 3% or less than
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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 that of patients with WG in
Japan [7, 13-15]. In addition, serologically, MPO-ANCA-
positive patients occur at a higher frequency than PR3-
ANCA-positive patients in Japan, whereas patients with
PR3-ANCA are more common in Europe. The percentage of
patients showing seropositivity for MPO-ANCA is 79-93%
in Japan, whereas it is reported to be in the range of 44-69%
in Europe [7, 14]. Patients with MPA in Japan are mostly
older in age than those in Europe. The mortality has also
been shown to be associated with older age. The main causes
of death in patients with MPA in Japan were infection and
progression of vasculitis. Prophylactic therapy with trimeth-
oprim—sulfamethoxazole was associated with a reduction in
the incidence of Preumocystis spp. pneumonia, with a
significant decrease of the Preumocystis spp. pneumonia-
related mortality [16]. Because intense immunosuppression

Table 2 BVAS items which was contributed to BVAS total score
(multivariate studies)
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increases the risk of infections, it is necessary to use
prophylactic sulfamethoxazole—trimethoprim treatment dur-
ing the induction therapy and to use the minimum needed
doses of the steroids or immunosuppressant drugs. In the
EULARguidline, cyclophosphamide and glucocorticoids are
consistently recommended as the “standard of care,” but the
risks of myelosuppression, infection, infertility, and malig-
nancy with cyclophosphamide have influenced protocols
aiming at minimizing cyclophosphamide exposure. MPA in
Japan are mostly found in older age, especially patients
70 years old and over; dialysis-dependent people tend to
avoid immunosuppressant agents. According to a nationwide
survey of RPGN in Japan, immunosuppressive treatment as
an initial treatment such as cyclophosphamide was adminis-
tered only 21.5%. The survival rate was similar between our
trial and a nationwide survey of RPGN in Japan [17].
Clinical assessment tools are important for accurate
measurement of the disease activity. Serum CRP may be
related to the disease activity; however, it is often difficult
to distinguish between disease activity and infection based
on the serum CRP. The BVAS is a validated tool for

BVAS score F value P value
Table 3 BVAS items which was regulated to survival time (multivar-
Motor neuropathy 9 18.9 47387 iate studies)
Sensory neuropathy 6 16.6 0.0001 F value P value
Lungs infiltrate 4 13.7 0.0004
Hematuria 210 RBC/HPF 6 11.0 0.001 Respiratory failure 8.2 0.006
Proteinuria >1+ 4 9.3 0.003 Congestive heart failure 72 0.009
Creatinine 25.6 mg/dL 8 7.0 0.01 Creatinine 25.6 mg/dL 4.9 0.03
Hypertension 4 6.6 0.01 Organic confusion 4.5 0.04
Scleritis 2 5.8 0.02 Valvular heart disease 4.5 0.04
Rise in creatinine >30% 6 5.6 0.02 Alveolar hemorrhage 43 0.04
Myalgia 3 4.0 0.049 Pleurisy 43 0.04
@ Springer
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Table 4 Comparison of clinical
data, therapy, and prognosis
between high-BVAS group and
low-BVAS group

Survival time was significantly
shorter and mortality was
significantly higher in
high-BVAS group than in
low-BVAS group. Values are
expressed as mean+SD

Cre serum creatinine, CRP

C-reactive protein, U-RBC
urinary red blood cell, PE
plasma exchange, DFPP double
filtration plasmapheresis, NS not

Low-BVAS group (>16, n=37)  High-BVAS group (£16, n=36) P value
MPO-ANCA (EU) 321.5+263.6 363.3+£245.2 NS
CRP (mg/dL) 6.9+6.3 9.1+£7.9 NS
Alb (g/dL) 3.0+0.6 2.8+0.7 NS
Cre (mg/dL) 3.9+£2.3 42+2.9 NS
U-protein (g/day) 1.6+1.4 1.0£0.7 0.015
U-RBC (/HPF) 61.8+38.5 44.7£34.3 NS
BVAS persistent 2.8+34 0.8+1.4 0.0018
Steroid pulse (1) 17 15 NS
PSL (mg) 35.1+14.6 32.5+£19.7 NS
Cyclophosphamide (#1) 7 11 NS
PE or DFPP (n) 1 3 NS
Survival time 638.9+£209.3 518.9+291.8 0.048
Renal survival time 467.8+334.4 409.1+338.4 NS
Remission rate (%) 94.5 94.5 NS
Relapse rate (%) 11.1 222 NS
Mortality rate (%) 13.5 33.3 0.04

significant

assessment of disease activity in systemic vasculitis [8].
The importance of BVAS is to ensure that an abnormality is
recorded only when it is attributed to active vasculitis. The
role of assessment of the disease activity in systemic
vasculitis has been summarized as follows: (1) it assists in
treatment decisions; (2) it can be used as a prognostic tool
and thereby allow selection of appropriate treatment; and
(3) it can be used as an outcome assessment measure (to
predict morbidity and mortality). Mukhtyar et al. reported
that the BVAS was correlated with the treatment decision in
systemic vasculitis, but MPA patients were included in less
than 10% [11]. In our study, there was no difference in the
frequency of use of induction therapies, such as cyclophos-
phamide and steroid pulse therapy, between the high-BVAS
group and low-BVAS group. One of the reasons could be
that the physicians selected the therapies taking into
consideration the patient's high age and the high frequency
of renal dysfunction. The BVAS has also been shown to
have prognostic value, at least in relation to the short- to
medium-term mortality. The relationship between the initial
disease activity and the risk of mortality is not clear in
patients with MPA. In a large prospective cohort study of
278 patients with MPA, PAN, or CSS, Martine Gayraud
showed that both FFS and BVAS at the diagnosis were
predictors of a poor prognosis (p=0.04 for FFS, p<0.0002
for BVAS) [18]. We showed, by a retrospective analysis,
that the initial BVAS was predictive of both the mortality
and survival time in patients with MPA. FFS serves as a
useful prognostic index, especially in cases of PAN and
CSS. Patients with higher FFS (=2) values at onset showed
a survival advantage if they were treated with cyclophos-
phamide in combination with a steroid as compared with a
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steroid alone. In this study, some BVAS items such as
congestive heart failure and Cre >5.6 mg/dL, which were
related to the survival time overlapped with the FFS items.

Definition of the disease status is an important requirement
to measure the effectiveness of treatment. The BVAS form is a
useful checklist for patients with active vasculitis. The EUVAS
group used definitions based on the BVAS in their trial, and
BVAS 0 or 1 was defined as remission. Continued monitoring
of the BVAS after remission is important. In this study, BVAS
increased again after remission in 15.9% of the patients during
the 2-year follow-up.

We evaluated the BVAS for the first time in patients with
MPA in Japan. The majority of the BVAS items (67.7%)
occurred at a frequency of less than 3% in the MPA
patients. According to the French vasculitis study group,
clinical manifestations observed in MPA mainly included
renal manifestations (78.8%), weight loss (72.9%), skin
involvement, such as purpura and livedo (62.4%), mono-
neuritis multiplex (57.6%), gastrointestinal tract involve-
ment (30.6%), and lung involvement (24.7%) [18]. Lane et
al. reported that ENT involvement occurred at a frequency
of 29% and respiratory involvement, including interstitial
pneumonia, also at a frequency of 29%, whereas renal
involvement was found in 92% of the patients [9]. The
clinical features of the patients in our study were generally
similar to those reported by Savage et al., although a
smaller proportion of our patients had renal involvement as
compared with that in their report [19]. BVAS has been
modified from the original BVAS to BVAS (ver.3). Some
new items have been added, and some items of low
specificity for vasculitis have been omitted. BVAS is not
disease specific. For a comparatively rare disease, such as the
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vasculitis, it would be highly desirable to develop a single
standard structured clinical disease activity measure, in order
to allow comparisons among different studies. However, the
distribution of the BVAS items in our MPA patients was
biased. To evaluate the individual organ system manifestations
occurring in MPA, it is possible that a BVAS form for MPA
needs to be designed to measure the disease activity.

In conclusion, we conducted this study to determine the
distribution of the items of the BVAS in patients with MPA
and also the changes of the BVAS during a 24-month
follow-up period in patients with MPA. BVAS, which is a
complex scale, but also quite detailed with multiple items,
allowed estimation of the patient prognosis and of the
disease activity. The individual contributions of the BVAS
items may also be applied in treatment decisions.
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Abstract

Background This study was conducted to standardize
treatment and determine patient and renal outcome in
Japanese anti-neutrophil cytoplasmic antibody (ANCA)-
associated vasculitis/rapidly progressive glomerulonephri-
tis (AAV/RPGN) patients, because the prognosis of AAV/
RPGN patients in Japan had been poor compared with that
of other countries.

Methods The participants in this retrospective cohort
study were 824 ANCA-positive RPGN patients, 705 of
whom were only myeloperoxidase (MPO)-ANCA positive.
Results  Among the early-years cohort (group A; cases
diagnosed between 1988 and 1998), patients frequently
died due to opportunistic infection. Therefore, we recom-
mended a reduced dose of prednisolone (oral prednisolone
dose <0.8 mg/kg/day) with or without cyclophosphamide
for initial treatment of Japanese RPGN patients. After this
recommendation, 1-year survival of the patients improved:
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75% in group A, 79% in group B (between 1999 and
2002), and 81% in group C (after 2003). During the entire
observation period, average serum creatinine level at the
start of treatment decreased, and improvement of 1-year
renal survival was also found (72% in group A, 83% in
group B, and 83% in group C), while the recurrence rate
was significantly increased in group C (0.05/patient-year in
group A, 0.07/patient-year in group B, and 0.13/patient-
year in group C).

Conclusions Oral prednisolone dose <0.8 mg/kg/day
with or without cyclophosphamide as an initial treatment
could improve patient survival in older Japanese AAV/
RPGN patients. However, maintenance treatment avoiding
relapse should be established to improve renal outcomes.

Keywords Anti-neutrophil cytoplasmic auto-antibody
(ANCA) - Immunosuppression - Prognosis changes -
Rapidly progressive glomerulonephritis (RPGN) -
Vasculitis

Introduction

Recently, the wider availability of anti-neutrophil cyto-
plasmic auto-antibody (ANCA) assays, improved recogni-
tion of ANCA-associated vasculitis (AAV), and evidence-
based treatment for AAV have resulted in longer life
expectancy and avoidance of renal replacement therapy
(RRT) in patients with AAV. ANCAs have been detected
in patients with pauci-immune crescentic glomerulone-
phritis, microscopic polyangitis (MPA), granulomatosis
with polyangitis (Wegener’s) (GPA), and other systemic
vasculitis syndromes [1, 2]. There are two major subclasses
of ANCA: perinuclear (p-)ANCA and cytoplasmic (c-)ANCA
[1]. The main epitope of p-ANCA is myeloperoxidase
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(MPO), and that of c-ANCA is proteinase-3 (PR3) [2].
MPO-ANCA is regarded as a useful serum marker
for MPA and idiopathic pauci-immune crescentic glomer-
ulonephritis (renal limited form of MPA), and PR3-ANCA
is regarded as a serum marker for GPA and MPA [2, 3].
Furthermore, enzyme-linked immunosorbent assay
(ELISA)-based serum examination for MPO-ANCA, PR3-
ANCA, and anti-glomerular basement membrane (a-GBM)
antibody titer tests were available in clinical settings.
Several reports have suggested that, compared with PR3-
ANCA-positive patients, MPO-ANCA-positive patients
were older and showed predominantly chronic sclerotic
lesions on histologic analysis [4, 5].

To improve the outcome of rapidly progressive glo-
merulonephritis (RPGN) patients in Japan, we conducted a
nationwide survey of RPGN including AAV from 1998, by
sending a questionnaire to 351 nephrology departments.
From this survey, we concluded that 64.7% of Japanese
RPGN patients had ANCAs, and among ANCA-positive
patients, approximately 90% had MPO-ANCA [6].

In this study, we report the changes in treatment and
outcome of Japanese AAV/RPGN patients during the last
20 years. Furthermore, we discuss the differences in clin-
ical characteristics of ANCA subgroups in our AAV/RPGN
patients.

Subjects and methods
Subjects

We retrospectively collected records of patients with
RPGN from 1989 to 1998 and prospectively collected the
clinical records of RPGN patients from 1999 to 2007 by
sending a questionnaire annually by post to 351 nephrology
departments of tertiary hospitals in Japan. This study was
approved by the medical ethics committee at the Graduate
School of Comprehensive Human Sciences, University of
Tsukuba, in accordance with the guidelines for epidemio-
logical research by the Ministry of Health, Labor, and
Welfare of Japan. The definition of RPGN was based on
clinical findings of rapidly progressing renal failure over
several weeks to a few months, accompanied by the fol-
lowing nephritic urinary abnormalities: hematuria (mostly
microscopic hematuria, but occasionally gross hematuria),
proteinuria, and red blood cell cast or granular cast in urine
sediment. In total, 171 nephrology departments responded
and presented 1772 RPGN cases for this study. During the
study period, the Japanese government decided that the
PR3-ANCA test was covered by medical insurance in
1993, the MPO-ANCA test in 1998, and the a-GBM anti-
body test in 1999 for diagnosis of RPGN and vasculitis.
Among the RPGN patients, although 1203 patients (67.9%)
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had ANCA [6], 824 patients received all three serological
tests and presented outcome data. To analyze the effect of
ANCA subclasses on patient outcomes, we selected these
824 patients for further analysis.

We evaluated AAV cases by stratifying patients into
three periods depending on the year of diagnosis of AAV
as previously described. Briefly, patients who were diag-
nosed between 1989 and 1998 were classified as group A,
and data were collected retrospectively. Patients diagnosed
between 1999 and 2001 were classified as group B, when
we had started the analysis of Japanese cases of RPGN and
part of the results had been announced in Japan during this
period. Patients diagnosed between 2002 and 2007, after
we had published the Japanese guideline for RPGN in 2002
[6, 71, were classified as group C.

Clinical evaluation and treatment methods

Baseline characteristics including age, sex, comorbid con-
ditions, features of prodromal illness, and clinical, bio-
chemical, serological, and urinary features at presentation
were obtained from clinical records. Follow-up clinical
data including serum creatinine level, ANCA subclasses,
C-reactive protein (CRP), recurrence and survival out-
come, dialysis dependence (after 1, 2, 3, 6, 12, and
24 months), start date of dialysis therapy, final follow-up
date, and cause of death were also recorded. Relapse was
defined as an increase in creatinine concentration with
nephritic sediment and other signs or symptoms of vascu-
litis. The initial dose of oral prednisolone, the duration of
the initial dose, and immunosuppressive treatment were
also recorded.

Statistical analysis

Unpaired Student’s ¢ test was used, after a symmetrical
distribution was confirmed, to determine differences in the
continuous variables between groups. Otherwise, the
Mann-Whitney U test was used. We used the chi-square
test to analyze the frequencies of categorical variables.
Both renal and patient survival rates were estimated by the
Kaplan—-Meier method. Prognostic factors were determined
by the chi-square test, and then hazard ratios of patient
outcome were estimated by the Cox regression model after
confirming the proportionality in each model. To evaluate
prognostic factors among the subjects at the start of treat-
ment, we selected age, renal function (serum creatinine,
urinary volume), glomerular damage (hematuria, protein-
uria, cast formation), general status (serum albumin, serum
total protein, hemoglobin), systemic inflammation (CRP,
erythrocyte sedimentation rate, white blood cell count), and
extrarenal complications (blood pressure, presence of lung
involvement). Lung involvement indicates the existence of



Clin Exp Nephrol

chest X-ray abnormality, interstitial pneumonitis, or lung
bleeding. We used two sets of models for analysis. The first
set included age, gender, serum creatinine level at start of
treatment, CRP, presence of lung involvement, and ANCA
subclass. For the second set, we added initial dosage of
prednisolone and cyclophosphamide usage in addition to
the above variables. A p value <0.05 was considered sig-
nificant. Parts of the statistical analyses were performed
using SPSS software 17.0.

Results
Differences among ANCA subclasses

The study participants were 824 ANCA-positive patients,
and 94.6% of the subjects had MPO-ANCA. During the
last 20 years, 705 AAV patients were only MPO-ANCA
positive, 34 patients were only PR3-ANCA positive, 37
patients were both MPO- and PR3-ANCA positive, 44
patients had both MPO-ANCA and a-GBM antibody, and
four patients had both PR3-ANCA and a-GBM antibody.
Table 1 presents the number of patients, their age, and the

Table 1 Patient profile and ANCA type

ANCA type n Mean age (years)™®  Male®™™ (%)
MPO-ANCA only 705 64.4 42.6
PR3-ANCA only 34 53.6 70.6
Both ANCA 37 61.5 54.1
ANCA + a-GBM 48 65.3 29.2

# Statistically significant between MPO-ANCA only and PR3-ANCA
only

P Statistically significant between PR3-ANCA only and ANCA -+
a-GBM

¢ Statistically significant between both-ANCA only and ANCA +
a-GBM

Table 2 Patient profile by treatment period

male-to-female ratio. Patients with only PR3-ANCA were
significantly younger than those with only MPO-ANCA,
and both ANCAs and a-GBM. Patients with PR3-ANCA
only were predominantly male; however, patients with both
ANCAs and a-GBM were predominantly female.

Patients with PR3-ANCA had significantly more affec-
ted organs than both patients with MPO-ANCA and
patients with both ANCAs. In particular, 65.7% of PR3-
ANCA patients had ear, nose, and throat lesions, 34.3%
had gut lesions, and 34.3% had skin lesions, and these
involvement rates were significantly higher than in patients
with MPO-ANCA. Serum creatinine levels at presentation
were significantly higher in patients with both ANCAs and
a-GBM antibody than for other patients (MPO-ANCA only
4.67 &+ 2.84 mg/dl, PR3-ANCA only 4.51 &+ 2.74 mg/dl,
both ANCAs 5.08 4= 2.96 mg/dl, both ANCAs and a-GBM
antibody 6.96 &+ 4.08 mg/dl). CRP concentration at
presentation was significantly higher in patients with
PR3-ANCA only than in those with MPO-ANCA only
(MPO-ANCA only 6.30 £ 6.56 mg/dl, PR3-ANCA only
9.11 & 7.69 mg/dl, both ANCAs 6.65 + 8.70 mg/dl, both
ANCAs and a-GBM antibody 8.30 &+ 8.52 mg/dl). Cres-
cent formation rate was calculated from renal biopsy
samples; patients with both ANCA and a-GBM antibody
had a significantly higher crescent formation rate than
patients with other types of AAV (MPO-ANCA only
579 £ 32.6%, PR3-ANCA only 54.4 4+ 29.8%, both
ANCAs 57.7 £ 28.7%, both ANCAs and a-GBM antibody
77.6 £ 22.3%).

Among the patients who were diagnosed from 1989 to
1998 (group A), from 1999 to 2002 (group B), or after
2003 (group C), ANCA subclass patterns and the propor-
tion of patients with lung involvement were similar. The
average age of the patients in both groups B and C was
significantly higher than that of group A patients, and the
serum creatinine level of group C patients was significantly
lower than that of group A patients (Table 2).

n ANCA subclass Mean age Lung Mean serum Recurrence (n)/  Initial prednisolone Cyclophosphamide
MPO:PR3:both:+a- (years)*”  involvement creatinine (mg/  patient (year)™  dose (mg/kg/day)™®  usage (%)
GBM (%) dn*

Group A

347 284:15:27:21 60.56 50.70 5.11 0.05 0.85 41.69
Group B

136 116:5:6:9 65.01 55.00 452 0.07 0.79 45.16
Group C

341 305:14:4:18 66.88 58.80 4.19 0.13 0.71 33.67
* p < 0.05 between groups A and B
# p < 0.05 between groups A and C
$ p < 0.05 between groups B and C
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Renal and patient survival

Cumulative patient survival rate and renal survival rate by
Kaplan-Meier analysis are shown in Fig. 1. The median
follow-up duration was 19.1 months (range 0-211.8
months). Cumulative patient survival rate at 12 months was
79.1%, and cumulative renal survival at 12 months was
78.4%. We further analyzed both patient survival rate and
renal survival rate separated by treatment period by Kaplan—
Meier analysis (Fig. 2). The median follow-up durations
were 42.9, 33.2, and 10.3 months in groups A, B, and C,
respectively. Patient survival rate in group C was signifi-
cantly improved compared with that in group A (6-month
cumulative patient survival rate: group A 77.5%, group B
81.0%, group C 85.1%; 12-month cumulative patient sur-
vival rate: group A 75.0%, group B 79.3%, group C 81.3%;
p < 0.05). Cumulative renal survival rates in groups B and C
were significantly higher than that in group A (6-month renal
survival rate: group A 73.3%, group B 84.3%, group C
83.9%; 12-month renal survival rate: group A 71.7%,
group B 83.3%, group C 82.8%; p < 0.05). Patient survival
rate was slightly improved in group B compared with
group C; however, renal survival was slightly exacerbated.
Furthermore, the recurrence rates were 0.05, 0.07, and 0.13/
patient-year in groups A, B, and C, respectively (Table 3).

Table 4 presents multivariate analysis for patient sur-
vival and renal survival. Age, lung involvement (as inter-
stitial pneumonitis or lung bleeding), renal function, and
CRP level were predictors of mortality in AAV patients.
ANCA subclass did not affect patient survival. Serum
creatinine level at presentation was the best predictor of
renal survival; in addition, age between 60 and 69 years,
and a-GBM antibody positivity among AAV patients were
predictors of reduced renal survival.

(a) L{) vk
48 -
2
LR
2
£ g4
5 04
7]
9.2 -
Number of the patient at risk
824 496 384 310 246 1491
a4 ~
1] i 13 i E H
L] 12 24 36 48 4]

ehservation period {months)
Fig. 1 Cumulative patient survival and renal survival by Kaplan—

Meier analysis. a Patient survival: 6-month, 12-month, and 5-year
cumulative patient survival rates were 81.8%, 79.1%, and 63.6%,
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Treatment methods and outcome changes

As shown in Table 4, renal function was the best pre-
dictor of renal survival, we compared renal outcome
according to renal function at the start of treatment.
Renal outcome in patients with serum creatinine levels
<3 mg/dl showed a significant improvement in groups B
and C, compared with group A. However, renal outcome
in patients with serum creatinine levels of 3—-6 mg/dl was
similar during the entire study period. Patients with
serum creatinine levels >6 mg/dl showed a tendency
toward poor renal outcome in group C compared with
group B (Fig. 3). Figure 4 shows the initial prednisolone
dosage and cyclophosphamide usage according to both
renal function and treatment period. In patients with
serum creatinine levels <3 mg/dl, the initial predniso-
lone dosage in both groups B and C was significantly
lower than that in group A. In patients with serum cre-
atinine levels of 3-6 mg/dl, the initial prednisolone
dosage in group C was significantly lower than that
in group A. In patients with serum creatinine levels
>6 mg/dl, the initial prednisolone dosage in group C
was significantly lower than that in either group A or B.
The proportion of initial cyclophosphamide usage was
similar among groups A, B, and C in patients with serum
creatinine levels <3 and >6 mg/dl. The proportion of
initial cyclophosphamide usage in group C was signifi-
cantly lower than that in group A in patients with serum
creatinine levels of 3—-6 mg/dL

As shown in Table 2, the initial prednisolone dosage
was significantly reduced recently (group C). We further
analyzed the initial dosage of prednisolone and the pro-
portion of cyclophosphamide usage, in addition to the

above variables, by forward selection methods of
(b,
.8
&
-
e
w 88
2
&
=
w
e
4
b
4.2 -
Rumber of the patient 3t risk
34 IHE ] ¥ 7
0o 828 388 291 226 174 134
T H T ¥ ¥ T
Q0 120 2490 380 480 5040

sbservation period {months)

respectively. b Renal survival: the 6-month, 12-month, and 5-year
cumulative renal survival rates were 79.7%, 78.4%, and 62.0%,
respectively
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Fig. 2 Patient survival and renal survival by treatment period.
a Patient survival: patient survival rate in group C was significantly
higher than that in group A. b Renal survival: renal survival in groups

Table 3 Multivariate Cox proportional regression analysis on predictor of death and ESRD

time {months)

B and C was significantly higher than that in group A. Comparing
group B with group C, patient survival rate was slightly improved,;
however, there was no improvement in renal survival

Factors Death ESRD
HR (95% CI) p HR (95% CI) P
Age (ref. <59 years)
60-69 years 2.20 (1.54-3.16) 0.000 1.38 (0.99-1.92) 0.056
>70 years 3.32 (2.35-4.68) 0.000 1.20 (0.85-1.68) 0.301
Sex (ref. male) 1.14 (0.91-1.42) 0.265 0.92 (0.71-1.19) 0.536
Lung involvement (ref. negative) 1.94 (1.51-2.48) 0.000 0.83 (0.63-1.10) 0.199
Number of affected organs 0.98 (0.90-1.07) 0.621 0.98 (0.89~1.08) 0.725
Serum creatinine (ref. <3 mg/dl)
3-6 mg/dl 1.85 (1.39-2.47) 0.000 3.26 (2.17-4.90) 0.000
>6 mg/dl 2.53 (1.88-3.38) 0.000 11.77 (7.96-17.40) 0.000
CRP (ref. <2.6 mg/dl)
2.6~10 mg/dl 0.95 (0.73-1.24) 0.717 0.72 (0.53-0.98) 0.036
>10 mg/dl 1.46 (1.10-1.95) 0.010 1.22 (0.88-1.69) 0.243
ANCA subclass (ref. PR3-ANCA only)
MPO-ANCA only 0.69 (0.42-1.14) 0.144 1.50 (0.79-2.83) 0.214
Both ANCA 0.59 (0.29-1.18) 0.135 1.72 (0.74-3.96) 0.205
ANCA + a-GBM 0.61 (0.30-1.24) 0.173 3.27 (1.50-7.11) 0.003
ESRD end-stage renal disease, CI confidence interval, HR hazard ratio
multivariate stepwise Cox proportional hazard analysis. An  Discussion

increase in the oral prednisolone dosage significantly
reduced patient survival. The initial prednisolone dosage
did not affect renal survival; however, cyclophosphamide
use significantly improved renal outcome (Table 4).

We began this survey of AAV/RPGN cases in Japan in
1998 to determine patient outcome, evaluate standard
treatment patterns, and enable us to propose suitable
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Table 4 Multivariate stepwise Cox proportional hazard analysis on
predictor of death and ESRD (forward selection method, critical
Fin = 0.05/Fgy = 0.1)

HR (95% CI) 14
Death
Age (ref. <59 years)
60-69 years 2.284 (1.383-3.772) 0.001
>70 years 4.286 (2.649-6.936) 0.000
CRP (ref. <2.6 mg/dl)
2.6-10 mg/dl 0.776 (0.538-1.120) 0.176
>10 mg/dl 1.315 (0.886-1.951) 0.175
Lung involvement (ref. negative) 2.169 (1.508-3.119) 0.000
Serum creatinine (ref. <3 mg/dl)
3-6 mg/dl 2.250 (1.474-3.434) 0.000
>6 mg/dl 2.492 (1.636-3.797) 0.000
Initial prednisolone dose (ref. <0.6 mg/kg/day)
0.6-0.8 mg/kg/day 1.555 (0.996-2.429) 0.052
0.8-1.0 mg/kg/day 1.645 (1.005-2.692) 0.048
>1.0 mg/kg/day 2.132 (1.296-3.506) 0.003
Other variables considered: gender, ANCA subclass,
cyclophosphamide usage
ESRD
Serum creatinine (ref. <3 mg/dl)
3-6 mg/dl 2.811 (1.595-4.957) 0.000
>6 mg/dl 11.513 (6.827-19.416)  0.000
ANCA subclass (ref. PR3-ANCA only)
Both ANCA 2.891 (0.788-10.611)  0.110
MPO-ANCA only 2.224 (0.699-7.077) 0.176
ANCA + a-GBM 5.403 (1.474-19.806)  0.011
Cyclophosphamide usage (ref. none)
CYC 0.683 (0.474-0.986) 0.042

Other variables considered: age, gender, CRP, lung involvement,
initial prednisolone dose

treatment guidelines for Japanese AAV/RPGN patients.
During the early years of this study, we considered that the
prognosis of AAV/RPGN patients in Japan was very poor
compared with that of patients of different races and
countries. A 1-year survival rate in AAV patients of 8§89%
was reported in the USA [8], and 84% was reported in
Europe [9], whereas the rate was 75% in our cohort during
the same period (group A). We analyzed the etiology of
these differences. We found that more than 90% of Japa-
nese AAV patients had MPO-ANCA, the average age of
Japanese AAV patients was high, and the most frequent
cause of death was infectious complications. The standard
treatment for AAV/RPGN in Europe and the USA was a
combination of 1 mg/kg prednisolone and 100-200 mg
cyclophosphamide [10, 11]. However, the prognosis of
patients treated with high-dose prednisolone was signifi-
cantly worse than that of patients treated with an oral
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prednisolone dose <0.8 mg/kg/day in our cohort. Further-
more, 95% of our AAV patients had MPO-ANCA (85.5%
of patients were only MPO-ANCA positive), and the
average age was 64.4 years. Gayraud et al. [9] reported
that MPA patients above 65 years of age showed poorer
outcome with use of cyclophosphamide. Based on our
analysis of patients with group A and published reports, we
proposed treatment guidelines for Japanese RPGN patients
in 2002 [7] (Fig. 5). The guidelines emphasized the need
for reduced immunosuppressive treatment, such as an ini-
tial oral prednisolone dose reduction with or without
immunosuppressant, for Japanese MPO-ANCA-positive
AAV/RPGN patients. With this treatment recommenda-
tion, the oral dose of prednisolone was significantly
reduced and the number of patients using cyclophospha-
mide as an immunosuppressant was decreased.

Patient age was one of the prognostic factors for AAV/
RPGN patients, and the average age of our patients was
significantly increased with time; however, patient survival
was significantly improved. There were several possible
reasons for this. First, serum creatinine level at start of
treatment was a good predictor of patient survival, and was
also the strongest predictor of renal survival. Serum cre-
atinine level at start of treatment was gradually decreased
by early diagnosis and early treatment start during our
observation period. Second, prophylaxis with trimetho-
prim/sulfamethoxazole combinations or other agents was
generally used to avoid pneumocystis pneumonia in AAV/
RPGN patients using immunosuppressant [12]. This pro-
phylactic treatment was recommended in the Japanese
RPGN/AAV treatment guideline [7], and was effective in
reducing opportunistic infection in our most recent cohort
(group C). Third, a significant reduction in prednisolone
dosage and selective usage of cyclophosphamide according
to treatment guideline for Japanese RPGN patients resulted
in increased patient survival [6].

Although patient survival was improved with time, renal
outcome of the Japanese AAV/RPGN patients was not
improved. Although patients with both ANCAs and anti-
GBM showed significantly poorer renal outcomes than
other ANCA-positive patients, the proportion of patients
with both ANCAs and anti-GBM was the same throughout
our observation period. As shown in Fig. 3, renal outcome
was improved by an initial serum creatinine level below
3 mg/dl; however, renal outcome was the same in the three
groups in patients with serum creatinine levels of 3-6
mg/dl, and was worse in group C than in group B in those
with a serum creatinine level >6 mg/dl. As shown in
Fig. 5, a significant reduction in the initial prednisolone
dosage resulted in a reduction in early mortality, but poorer
renal outcome. de Lind van Wijngaarden et al. [13]
reported a 1-year survival rate of 75% in dialysis-depen-
dent AAV patients, and Day et al. [14] reported a rate of
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Fig. 3 Renal survival by renal function at start of treatment. Renal
outcome in patients with serum creatinine levels <3 mg/dl showed a
significant improvement in groups B and C, compared with group A
(6-month cumulative renal survival rate: group A 91.6%, group B
97.8%, group C 97.7%; 12-month cumulative renal survival rate:
group A 90.5%, group B 97.8%, group C 96.7%; p < 0.05). However,
renal outcome in patients with serum creatinine levels of 3-6 mg/dl
was not statistically different throughout the study period (6-month
cumulative renal survival rate: group A 85.6%, group B 90.7%,

77% in AAV patients with an average serum creatinine
level of 3.9 mg/dl, whereas in our group C patients with
serum creatinine level >6 mg/dl, the 1-year survival rate
was 71% and was similar in the other two cohorts. How-
ever, in our patients with serum creatinine levels >6 mg/dl
in group C, the 1-year renal survival rate was 51%. Thus,
renal outcome in our cohort was worse or equal to that of
previously reported cohorts [13, 14, 15]. It is possible that
recent patient survival improvement resulted in longer life
expectancy in patients with advanced renal insufficiency,
and those patients may have progressed to end-stage renal
disease (ESRD). However, it is also possible that a sig-
nificant reduction in prednisolone dosage in our group C
patients with serum creatinine levels >6 mg/dl might result
in insufficient treatment to restore their renal function.
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group C 85.5%; 12-month cumulative renal survival rate: group A
84.4%, group B 90.7%, group C 83.3%; not significant). Patients with
serum creatinine levels above 6 mg/dl showed a tendency toward poor
renal outcome in group C compared with group B (6-month cumula-
tive renal survival rate: group A 40.9%, group B 62.7%, group C
52.6%; 12-month cumulative renal survival rate: group A 37.4%,
group B 57.0%, group C 52.6%; not significant). a Serum creatinine
<3 mg/dl at treatment start, b serum creatinine 3-6 mg/dl at treatment
start, ¢ serum creatinine <6 mg/dl at treatment start

It was reported that the recurrence rate of patients with
MPO-ANCA was lower than that of patients with PR3-
ANCA [3]. However, recently the selective usage of
cyclophosphamide according to treatment guidelines for
Japanese RPGN patients resulted in a 1.5-fold increase in
the recurrence rate in Japanese AAV/RPGN patients. For
treatment of active renal vasculitis, to avoid relapses, and
to improve long-term renal outcomes, treatment with
cyclophosphamide may be recommended; however, pro-
longed immunosuppression with a safer immunosuppres-
sive agent, such as azathioprine [16], mycophenolate
mofetil [17], or mizoribine [18], should be considered.
We conducted a prospective randomized controlled trial
with and without mizoribine for maintenance treatment of
MPO-ANCA-positive RPGN (UMIN000000708). From
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Fig. 4 Initial prednisolone dosage and cyclophosphamide usage
according to both renal function and treatment period. The initial
prednisolone dosage in groups B and C was significantly lower than
that in group A in patients with serum creatinine levels <3 mg/dl. The
initial prednisolone dosage in group C was significantly lower than
that in group A in patients with serum creatinine levels of 3-6 mg/dl.
The initial prednisolone dosage in group C was significantly lower
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than that in both groups A and B in patients with serum creatinine
levels >6 mg/dl (a). The proportion of initial cyclophosphamide
usage was not statistically different among the three groups in patients
with serum creatinine levels <3 or >6 mg/dl. The proportion of initial
cyclophosphamide usage in group C was significantly lower than that
in group A in patients with serum creatinine levels of 3-6 mg/dl (b)
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«Older patients often suffered from opportunistic infection. Milder treatment (less dose of

PSL, without MP or CYC were recommended)

Fig. 5 Treatment algorithm for ANCA-associated RPGN in Japan.
We made three treatment patterns depending on clinical grade and
patient age or if the patient had already reached ESRD. The clinical
grading system for RPGN was suitable for predicting patient survival.
We selected age, serum creatinine level, CRP, and presence of lung
involvement, because these were the strongest independent prognostic

the results of this trial, we hope to identify the most

suitable maintenance treatment for Japanese MPO-ANCA-
positive AAV/RPGN patients.
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factors (p < 0.01) by Cox regression analysis in group A. We
determined the RPGN grading system based on these four factors. All
subjects were categorized into four clinical grades by the sum of the
scores of the four prognostic factors [6]. After disease activity is
remitted with this initial treatment method, appropriate immunosup-
pressant should be added for maintenance treatment

In summary, the outcome of Japanese AAV/RPGN
patients was improved after publication of the treatment
guidelines in 2002 [7]; however, renal outcome of these
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patients varied. To improve renal outcome, more effective
maintenance treatment should be established for MPO-
ANCA-positive AAV/RPGN patients.
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70 —EEHOERE 2T 2, Lo T, BERSN
7 OERREENRE S EEETH 5, IgA BIE
FEAERRIC X DREEZEIS R E NS0, I 51, BEEINE
BOWRE 22 AMRE L PHRERET 21BMHREICEL
T, 205 2RANPOERIICEHET 5 2 & oNBET
DERICKRBICBE LR D, 20D, ZNEDHEEDS
Rtk 2 R AR 00 Rt S B L 2 0 B OETH
%, EAEHEE - AARBEESERIC X 5 HBENEEE
SYHEDS 2000 FEICSER L, ZHUT XD, IgA BHE ORI
AR b7 AP I N, JREDORKERD S 5
wEhoodhsY,

SE DA BRES RS —28 3 li— A IgA BOiE
7~ o 2%, BEZKREL Z0MSICED, 2RLK
EPHEMEI N, 1gA BUEOMMENEREE S HEEREZ
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1. JEEHE&

B B OB B, 1995 FICHET E 917 Renal
disease : Classification and Atlas of Glomerular Disease
(WHO)? 2 HARIZ LT 5, SRBREI, A9 ¥ Ll
EZNEED B AT XY LEEIC X o GRERAEEM M
BB S LT 2 FREFPAENC 1 A BB DS E L
PR /R A 2RO BEICBISG L v 2, REREBM
M FREO RN I RSB L, S5z ofMilic
Ry v BLEEEZOREEFIC K > TRy < VBESTER
Tz (@Y, Iga BETR, LioZNZnoOmMK
MIEIEEOBEEZRL, ZOMRELTAY XV LR
%, BAMWRE, Z LT, BSMBERENER SN, 2hb
DHAED SN TEHERLARREREDBE I NS,

IgA BIEDOREIZ Z D X H ILEHTH 205, H@ET HR
X LT, AT VXY LFEEIC PAS ek, PAM Bt
TR T E ZILEYRITH D, LIFLIFERRIRIL
# (hemispherical deposit) % 29 % (& 2a, b), IgA 23X ¥~
X MEEICEE L, WEOTEMELZ W 23 2% Al
flE3%% (mesangial hypercellularity) % 5| E#2 Z 3, AT, &
MR L LT, BRI % (endocapillary hypercellular-
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Ryv BT
Ry~ B

bk i)

RO T HApaTEiE

K1 REKEBREEOYz—T
RERIEE, XYY EOLAMBEEFNERMDOE AT X ILAREEICL > THRE
FAEMOERBIRRONTWD, REBEIZRIREEERE ZOREIORIRE
PIBZHERE & PREZRAI D SRER (R _E R ARAE (R MIRR) IC K e SN TWB, 5%
DHMANCIRI T VB ER EZOEEBICL > TR VERATERI L TWL

2o

B 2a FIRIRLEY (PAS )
BEAT Y F T LB B #5865 5 (K. IgA
BECFEENEHO—2IC Z OXIRLEY (hemi-
spherical deposit) h'% %,

ity) GREREEAE M FREE N~ D SEMIENE) 2, SRBR{E
Bl I8 (R B EE DY (tuft necrosis), # LT, IGBIEE S
(EXTTA (extracapillary lesion) (FFEMEE H £, SRAEMT R 1E
AAE) 7o EsflE 4 OBRBICHBLT 2, 2 5 OFREINET T
% & chronicity (I81£AL) 238 L, RBRAETIEA S v ¥ 15
HOWM, WE, SHEEEA GO R 2 Eh L <,
BRACH I BT ERE(L (BRIRTE(L) (B T 5, 2 LT, Bk
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X 2b FERKAEEY (PAM )
BEXAT VXD AEBORREEEBE T ICSHOLIRRLE
YR 3 (KH),

ABRFICMNET 2 RMEOEML, BEAOR 700
D - TBE & FTE DR LANET T 2, BRIV I BHE K
TZEL, RHEBERENLETT 2,

BlED &9z, IgA BIEDMMBE I BIERED o 181K
RELEET, LELRBZNOMEELTED, BHENS
ARBREIFZE L WHO O —RIRIRFEB CHEZE I NS
ARERBBEDIZEAETRCEMREL TBLFR 3,
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(EEEtI st ReE e - IgA filE) XYY AERICEFZREDSEVEEY (electron dense
IgA BIETIE, SREFREICLD, RIRED deposit) N\EZE N5,
XYy ©EEIC IgA BR2O U EAME
EEZRD D,

2. REFEMRR

IgA BEE, SEREIZ LD, RRED X X7 LH
BWIC 1gA BREO UV EAMME ZRD 2 REREFR L ER
TN s (E3), @H, C3 L IgM 23 IgA TEE & h &8It
FLTIAET %, 1eG DA K 20~30 RREICA SN
%, Clq DIERELDOTHTH B,

3. BHEAR

BIERICB LT AT VXY AERICETEEO R OILE
¥ (electron dense deposit) 23 ae S 41 IgA BHIE D 2 iRl
L% (H4), PEOWEMIFEX Y X7 L5RICAS
N5 E%H\, iz, [REFEETICARRNC BRI VLE

i i

YM#RD BEER, WETIREWBASN XX Al B 5 IgA BESEG(AYYEILBA)
e A (mesangial interposition) Zf£9 2 & b H % (R 5K KRR TABYS LAY £ LAMEIREA (mesangial interposi-
H1), tion) NE 5N 3 (KH), FNITL D AREEEEEIHFEL, PAM

SRBTHIELERE LIEL 2ot cigiss o O-EbERDITNS,

(R 6 &H), LaL, %< OREFITIE, A2
HREDSTERL S 2 FEREEIR R & 3BT H 5,

IgA BEDREDES l

2009 4F I EEE 1gA BHERKHESSEH(0bWw s 4y 7 2
74— VPO ELCEBN R a2y 2D i, Bl
DEEBIREICH L CEHEMREEN R SN, bOED
W EEESETY, Ay 7 A 74— FGHELOES
Mz L), WEDERIZFAWICA Y 7 27 4 — F3HED
bOEHAVTWS, P, 2051 2WTHEZMZ 223
5REEE D > THAT 5,

6 IgA BEBEKOHEOEEEIEEL)
RERFEMMEERERS U U ROEMEICTES(E (RN ¥ %,
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SHELT (1o D#BREELT | !
diffuse  50%= global 50%=
VAN SEIE (ERR)
focal 50%< segmental  50%<
Bk A EE

M7 REREFEOILLD DES
AYVIRT 4 — RPEP O EOBBENERENET o 2 £ :
&, REREFZEOIND % 50 % TR > TV, B 8a IERRIRMKE(PAS 38)

XYyxo AELICE T BEE (normal) i, 1 DD X
HYEYLEBO XYY XY AEEOKS 3 BUTEE
£3Nn2,

P

8h BEXYYXYLEES 8¢ HEEXATYXYLMEES
1 DOX Y FD LSBT 4~5 BD XYY ¥ LR 1 DAY VXY LAFEERIC 6~7 B XYV EY LARER
NES5N 3 (KM, MRS (K,

| 85,373

1. RIREFEOILND DER

WRZEDHEL D 1B L T, WHO 27813, V% Atk (diffuse)
% 80 BLA L, BUR (focal) % 80 %Al & L T\ %23,
T I A7 A—FFETEUTOL)ICERINTVLS
(B®7),

O F A (diffuse) : TRZE % A T 2 R IRB D REUR R
D 50 %L LD E

EIR (focal) 1 WA ZH T 2 R HREPRECRERED 50 %
KOG

S & 7o (FEKIK (global) : A MR BRED 50 B2 E G W e s

e ) 1 DOXY VXD LAEHIC 8 BELLED X > £ A§iR
EIME (segmental) : JRZEDSRERIED 50 Bk D& BHRS5N3 (KH),
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K 9p XX LEBOENMPAM $E)

A YF T LMRBOY 2 BOULEOEBDO XYY F ZDRIFEDOERENOIAC A YV F I LMEIROK 2 BOULD
VLEED 2 AN EODHIICR 5D, TR BOXYYFILEEOEBMNRESND, TORRETIIEE
FTREECKHDBRESN S, (K)BR5N D,

3 “2 : . i

R 10a EBEMEMIZES (PAS RE) 10b ERMEMIES (PAM 2E)
ZORMETEEREATRY LS ICEBICENERRES PAM 3 & TIIERNEMRES & X T2 £ 0 AffilRE
RSN D, ERMEMIES &IF, ARIREEHME AT ZEDEBNDERT L\ T DRI TIFEN MR
OMFEAEML, FREROSIMEED 5 TIRETH BE(RENDERET, XYY XU LMIEESIEEIL
%o REMAEMILEREEAN TOMBBEKOEMIE, TEUT AW

NO7O77—V2BTHsH, NEMEBOEECERSDE
5LTW3,

2. REEICHITIREDES

A, AYrxT LEEES (mesangial hypercellularity)
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1% PAS BT 3 um DY THHE L TV 3),

AY v XY LE L 237 { IEH (normal) 13, 1 DD X
P XY LERTO XY XY AMME 3 T & ERE
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A X MRS ORI, RS OB DL\ A 4
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X 11 {REHRE (PAM F)

RERAEHMMERERIKRET Z2H/ET, 717U VOHH (K
EZEHS. RREBEEDRR, 77 > OWHEPREED

FIRD>5 2 DU LzRh25HEZ2 W5,

BEE(mild) : 1 2D X% v X7 LRI 4~5 fHD X 4
X AfilESR S S (K 8b),

FZFE (moderate) : 1 DD X4 v ¥ 7 AfEBIC 6~7 A
DRXY X7 AR50 5 (K 8),

= (severe) : 1 DDA v ¥y LA4HEBIC 8 AL Eo #
oy afifanionz (X 8d),

i) ROMMEDS XY X AEBCIMET 5, IE
FRICBERE§ 2 X 0> X7 LREICIZEHIE L 72\,

B. XY XU ©AEEIEN (increased mesangial matrix)

AY XY LfENAEEOMNT, 2% Lb 22D
VXY LEBICBWT, EEOEN XY XY A
2 2R 20D EEHEINS (K 9a: PAS $ifh, K
9b : PAM #ifa),

C. BERNMEHMAZIEZ (endocapillary hypercellularity)
ARBRGBHINE R OB RN OMBIE I L, o
B2 b 726 WHETH S, ELLTern77—PR
HICL2bDTH 20, IFHIREEBASNS Z L 03d 3,
MBI D BT R & B 5- L T\ 5 ([ 10a @ PAS JefA,
X 10b, c:PAM $ft), A v 7 A7 4 — PO TIRENE
HTOMMEBOREMEBERL T\ 220, BREHEKRES
DEHZE AT 5, MFERMEEIEAL, EERELHEMN S
LEIRCHATIHETH S, Tabb, AREBMIME
FREEN DHIREC B % PR ML O B hl I SERE DB 234
ENT, NS DMfEZHEICHETER W 0o, 4y
7 A7 #— FOETIHENERMREES L KB Tv» 39,

D. {REFEZE (tuft necrosis)
AREBMNEEEREOBAET, 74 7 O
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B 12a #HEIMEY B (PAM $E)
BBULOEAEMIEEE X AKE EEL, ML A KA
AR DY 50 %l EH ZEBHEE NS,

X 12b AR B & (PAS $eta)
THRRAEEIBND H 2D, (AEOMERS N 50 % Lt
HB,

B2, CNODFAD I L 2 DM L2 28546%
V), BIERAERRETO R Y v VBRI 7 4 7Y v
DT ZFED 556% 7 (K 11 : PAM $fd),

E. EHAZ (extracapillary lesions)

DIFD kI icaEaEns,

1) BESMEAT R T F 72 (3 M M 2 H & (extracapillary
cellular proliferation or cellular crescent) : 3 J&LL D& oh ik
M2 H & ER L, MRS 50 %Ll EdH 2854
%2\ (K 12a : PAM %¥f8, B 12b: PAS Hift), HEDHR
BRI S D 2 %1 & D <10 %, 10~25 %, 26~50 %,
>50 BT 6D, ZOREIFLIFLIERY v v BOK
BRI,

2) EIVERRHER IR TE £ 72 (3 AR HERT A 2 E (extra-




