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hritis; FSGS, focal segmental
, chronic renal failure; Frequent, frequent relapse;

cr, creatinine clearance; MCD, minimal change disease; PGN, mesangial proliferative

Pr, prednisolone; CyA, cyclosporin A; CAPD, continuous ambulatory peritoneal dialysis;
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pared with that in asymptomatic group, but the degree of
hematuria was greater in the asymptomatic group at both the
biopsy and the latest follow-up compared with that in the
nephrotic group. The degree of proteinuria decreased signifi-
cantly in both groups between at the biopsy and at the latest
follow-up. The degree of creatinine clearance was lower in the
asympatomatic group at the biopsy than in the nephrotic
group, but that was not different at the latest follow-up be-
tween two groups.

Nine patients in asymptomatic group (patients 3, 5, 7, 18, 19,
27, 29, 32, and 36) were treated with prednisolone because of
PGN and FSGS despite mild or moderate proteinuria, All pa-
tients in the nephrotic group were treated with prednisolone
and/or cyclosporine. In the asymptomatic group, 10 patients
(patients 4, 12 to 18, 20, and 28) showed normal urinalysis at the
latest follow-up, and persistent urinary abnormalities were ev-
ident in 24 patients. The remaining 2 patients with FSGS (pa-
tients 3 and 27) developed end-stage kidney disease 8 yr and 15
yr after the biopsy, respectively. In the nephrotic group, 8 of 25
patients (patients 40, 45, 47, 48, 53, and 56 to 58) showed normal
urinalysis with prednisolone and/or cyclosporine. Three pa-
tients (patients 44, 54, and 61) showed persistent proteinuria at
the latest follow-up. Thirteen patients (patients 37 to 39, 41 to
43,49 to 52, 55, 59, and 60) were still frequent relapsers, and one
child with FSGS (patient No. 46) developed end-stage kidney
disease despite prednisolone treatment 10 yr after the biopsy.

One patient (patient 21) in the asymptomatic group received
the second biopsy 2 yr after the biopsy because of nephrotic
range-heavy proteinuria. Seven patients (patients 38, 42, 44, 48,
and 50 to 52) in the nephrotic group received the second biopsy
2 to 4 yr after the first biopsy because of frequent relapsing NS.
Mesangial Clq deposition disappeared in 3 patients (patients
21, 42, and 52) at the second biopsy, and two patients (patients
21 and 42) showed FSGS at the second biopsy. The remaining
patients showed MCD at the second biopsy. Normal urinalysis
was found in one patient (patient 48) with prednisolone and
cyclosporine at the latest follow-up, and persistent proteinuria
was evident in one patient (patient 44). The remaining 4 pa-
tients showed frequent relapsing NS at the latest follow-up.
Four patients (patients 9, 36, 41, and 59) were retrospectively
found to have received biopsy 2 to 6 yr before the enrolling of
the present study. At that time, IF study revealed no deposition
of immunoglobulins and complement components in these 4
patients.

Discussion
In the present study, the number of patients is more and the
duration of follow-up is longer compared with those in previ-
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Table 2. Comparison of clinical findings between asymptomatic and nephrotic patients
Asymptomatic Nephrotic P
No. of cases 36 25
Age (yr) 20.1 = 16.7 187 = 136 NS
Histologic findings at initial biopsy
MCD 23 23 <0.025
PGN 0
F5GS 2
Duration between the biopsy 82 %51 54+33 NS
and the latest follow-up (yr)
Clinical findings at the biopsy
blood pressure (mmHg)
at the biopsy 114 £18/61 = 14 112 + 15/60 + 13 NS
at the latest follow-up 112 £ 10/46 £ 10 116 £15/52 + 8 NS
proteinuria (mg/dl)
at the biopsy 108.0 = 125.1 572.8 = 468.7 <0.0001
at the latest follow-up 401 +51.1° 154.2 + 1215 0.0012
hematuria (RBC/hpf)
at the biopsy 55.9 916 1.2+30 <0.0001
at the latest follow-up 14.0 + 17.2° 0.0+ 0.0 0.0006
creatinine clearance (ml/min)
at the biopsy 1162 £ 259 1326 £ 295 0.0341
at the latest follow-up 110.0 = 41.1 121.6 = 305 NS
clinical outcome
normal 10 (28%) 8 (32%) NS
hematuria + proteinuria 24 (67%) 3 (12%) NS
frequent relapsing NS 0(0%) 13 (52%) NS
renal failure 2 (5%) 1 (4%) NS

Values are mean * SD. NS, not significant. The data were analyzed using the x * test and the Mann-Whitney U test.
“P = 0.0017, at the biopsy versus at the latest follow-up in the asymptomatic group.

"P <0.0001, at the biopsy versus at the latest follow-up in the nephrotic group.

“P = 0.0138, at the biopsy versus at the latest follow-up in the asymptomatic group.

follow-up, the prognosis of C1gN is good in both asymptomatic
and nephrotic patients.

Previous reports described that urinary findings in patients
with C1gN were heavy proteinuria or nephrotic range protein-
uria with or without hematuria (1,3-5,9-11). In our current
study as well as our previous report (12), patients with ClgN
were detected as having mild to nephrotic range proteinuria. In
contrast to our results, MCD was in 8 cases and FSGS in 7 in
pediatric 15 cases of Iskandar et al. (4). Markowitz ¢f al. (9)
reported that FSGS was in 17 patients and MCD in 2. In our
study, the prevalence of FSGS was smaller in number as com-
pared with the results of Iskandar et al. (4) and Markowitz et al.
(9). The difference between our and their results may be due to
the difference of the number of examined subjects and race. In
Japan, patients with asymptomatic urinary abnormalities have
been detected by annual urine screening of schoolchildren. We
performed renal biopsy widely in those with mild proteinuria
to nephrotic range proteinuria, whereas most patients reported
by Iskandar et al. (4) and Markowitz et al. (9) had nephrotic
range proteinuria with hypertension or renal insufficiency.
Therefore, the selection of patients with C1gN may be biased in

their studies. Our patients may be detected in the early stage of
ClgN.

The degree of proteinuria and hematuria improved in both
asymptomatic and nephrotic groups with prednisolone and /or
cyclosporine treatment through the follow-up. Normal urinal-
ysis was evident in 10 patients in the asymptomatic group and
in 8 in the nephrotic group through the follow-up. However, 13
patients in the nephrotic group were still frequent relapsers at
the latest follow-up. Three patients with FSGS (2 in the asymp-
tomatic group and one in the nephrotic group) showed chronic
renal failure despite prednisolone treatment. In our study, only
3 of 61 (5%) showed chronic renal failure 8 to 15 yr after the
diagnosis. The remaining patients had normal urinalysis or
persistent urinary abnormalities with normal renal function at
the latest follow-up. In our relative long-term follow-up (a
mean follow-up period of 7.2 yr), the prognosis of C1gN ap-
pears to be good. The reason of a better prognosis in our
patients is considered to be associated with MCD in a larger
number of patients compared with those of Iskandar ¢t al. (4)
and Markowitz et al. (9),

There are some unresolved issues concerning C1gN. The first
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question is that the prevalence of this disease is lower com-
pared with the prevalence of IgA glomerulonephritis in 18% to
40% of all primary glomerular diseases (19). The prevalence of
ClgN is 0.21% to 4% (1-12). In our patients, the prevalence of
C1gN was 0.4% in renal biopsies, including primary and sec-
ondary glomerular diseases. The prevalence of ClgN is about
0.8%, even in primary glomerular diseases (our laboratory’s
unpublished data between 1975 and 2004). The second question
is that a large number of histologic findings show MCD in our
patients. Clq is the first component of the classical complement
pathway by binding to the Fc region of IgG and IgM after their
union with antigen. It is not surprising that IgG is deposited in
approximately 60% of C1gN patients. However, no remarkable
mesangial proliferation is found in a large number of our
patients. IgA glomerulonephritis shows a wide spectrum of
morphologic findings from MCD to diffuse mesangial prolifer-
ation with or without sclerotic glomeruli (19). There are some
patients with IgA glomerulonephritis in whom mesangial IgA
deposits disappeared through the follow-up. Urinalysis im-
proved in these patients with the disappearance of mesangial
IgA deposits (19). Some patients with IgA glomerulonephritis
were reported to have lipoid nephrosis with dominant mesan-
gial IgA depasition on IF and mesangial EDD on EM (20,21).
This group is considered to be a variant of IgA glomerulone-
phritis with overlapping syndrome of lipoid nephrosis (20,21).
In 3 of 8 patients receiving repeat biopsy, Clq deposits disap-
peared at the time of the second biopsy. However, histologic
findings and urinalysis were worsened in these 3 patients de-
spite disappearance of C1q deposits. The pathogenesis of CIqN
is likely to be different from IgA glomerulonephritis in view of
the disappearance of mesangial deposits. Furthermore, in our
current study, 4 patients were retrospectively found to have
showed no mesangial deposits of Clq in the biopsy performed
before the enrolling of the present study. These results suggest
that C1qN may be overlapping or superimposing with MCD,
mesangial proliferative glomerulonephritis, or FSGS. Clq im-
mune complex may by chance deposited in the mesangial area
in underlining diseases of MCD, mesangial proliferative glo-
merulonephritis, or FSGS, However, from the results of our
current study, we could not completely clarify whether C1gN
was a distinct clinical entity or C1gN was overlapping with the
other glomerulonephritides.

Conclusion

CIgN is found in patients with a wide clinical and a wide
histologic spectrum. A large number of ClgN show MCD in
asymptomatic and symptomatic patients. In our relative long-
term follow-up, the prognosis of ClgN is good. There are some
patients showing the disappearance of Clq deposits through
the follow-up period. FSGS may develop in some patients with
time. Further investigation is critically needed to settle this
issue.
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Abstract Anti-glomerular basement membrane (anti-
GBM) antibody disease is a rare, but well characterized
cause of glomerulonephritis. It is defined by the presence of
autoantibodies directed at specific antigenic targets within
the glomerular basement membrane. This pattern of rapidly
progressive glomerulonephritis and alveolar hemorrhage is
often referred to as Goodpasture's syndrome. The prognosis
for patients with anti-GBM antibody disease is poor. In
Japan, to improve the prognosis of patients with rapidly
progressive glomerulonephritis (RPGN), we conducted a
nationwide survey of patients with RPGN and investigated
the initial symptoms, laboratory findings including renal
biopsy findings, treatment methods, and outcomes. Among
patients with RPGN, patients with anti-GBM antibody dis-
ease were rare: 6.6% (47/715). Alveolar hemorrhage
(Goodpasture's syndrome) was observed in 23.4% of
patients with anti-GBM antibody disease, Most patients with
anti-GBM antibody disease had renal failure at the time of
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diagnosis, The mean serum creatinine level of patients with
renal-limited anti-GBM antibody disease was 7.07 +
4.21 mg/dl and that of patients with Goodpasture's syn-
drome was 7.99 £ 4.31 mg/dl. The mean level of crescent
formation was 78.99 + 23.54% in patients with anti-GBM
antibody disease, and a cellular crescent form was observed
in 63.2% of those patients, The prognosis for patients with
anti-GBM antibody disease is poor; the renal survival rate at
6 months after onset was 209%, and the monality at
6 months after onset was 23.3%. To improve the prognosis
for anti-GBM antibody disease, it may be necessary to detect
this disease in the early stages and to treat it without delay.

Keywords  Anti-glomerular basement membrane
antibody disease - Goodpasture's syndrome -
Epidemiology - Treatment - Prognosis

Introduction

Anti-glomerular basement membrane (anti-GBM) antibody
disease is a rare autoimmune disorder characterized by
rapidly progressive glomerulonephritis (RPGN) with dif-
fuse crescentic formation on renal biopsy. In 1919,
Goodpasture first described the autopsy findings of an 18-
year-old boy with acute renal failure and massive hemopt-
ysis during an influenza virus infection [ 1], and Stanton and
Tange reported nine cases with alveolar hemorrhage asso-
ciated with glomerulonephritis. It was proposed that this
condition be called Goodpasture's syndrome in 1958 [2].
On the other hand, the nephrotoxic serum nephritis model,
first described by Masugi in 1934 [3], was induced in rats by
a single injection of heterologous anti-kidney sera, and
Ortega and Mellors described the staining of anti-IgG
antibodies along glomerular capillary walls in rats with
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nephrotoxic nephritis in 1956 [4]. In 1964, Scheer and
Grossman reported linear staining of anti-human IgG anti-
bodies in patients with Goodpasture's syndrome, similar to
what was observed in rats with nephrotoxic nephritis [5].
Lemer et al. showed that antibodies eluted from the kidneys
of patients with Goodpasture’s syndrome could bind to the
GBM of squirrel monkeys when injected in vivo and could
elicit a disease pattern similar to that of anti-GBM antibody
disease [6]. Therefore, anti-GBM antibody disease is
defined by the presence of autoantibodies directed at spe-
cific antigenic targets within the glomerular and/or
pulmonary basement membrane.

Anti-GBM antibody disease has an estimated incidence
of one case per 2 million per year in European Caucasoid
populations [7]. It is responsible for 1 to 5% of all types of
antibody-induced glomerulonephritis [8] and is the cause
of 10 to 20% of cases of crescentic glomerulonephritis [9,
10]. The disease occurs across all racial groups, but is most
common in European Caucasoids. In Japan, to improve the
prognosis of patients with RPGN, we conducted a nation-
wide survey of patients with RPGN in 365 hospitals
between 1989 and 2000, and investigated the initial
symptoms, laboratory findings, including renal biopsy
findings, treatment methods, and outcomes [11]. In this
review, the part of this nationwide survey of patients with
RPGN that pertains to anti-GBM antibody disease is
reported.

Epidemiological investigation

RPGN is defined by the World Health Organization as an
abrupt or insidious onset of hematuria, proteinuria, anemia,
and rapidly progressing renal failure [12]. In this nation-
wide survey, subjects who had rapid deterioration of renal
function within several weeks and showed hematuria,
proteinuria, and/or cellular casts upon urinalysis were
regarded as patients with RPGN. Anti-GBM antibody
disease was defined as the presence of serum anti-GBM
antibody or a linear binding of IgG as detected by direct
immunofluorescence (IF) in patients with RPGN. RPGN
patients with anti-GBM antibody disease were divided into
two types: anti-GBM antibody disease without alveolar
hemorrhage was regarded as renal-limited anti-GBM anti-
body disease and that with alveolar hemorrhage was
defined as Goodpasture's syndrome.

Based on this nationwide RPGN survey in Japan, 715
patients with RPGN were registered [11]. The most frequent
primary disease was primary pauci-immune crescentic
glomerulonephritis (n = 283, 39.6%: median age: 65; age
range: 6-91); the second most frequent was microscopic
polyangiitis (MPA; n = 127, 17.8%; median age: 68; age
range: 5 to 91), and the third most frequent was anti-GBM

@ Springer

antibody disease (n = 47, 6.6%). Among the subjects with
anti-GBM antibody disease, those with alveolar hemorrhage
(Goodpasture’s syndrome) made up 1.5% of the RPGN
patients in Japan. In comparison with foreign countries, the
Japanese rate of anti-GBM antibody disease in RPGN was
the lowest; Couser reported that 20% of the RPGN patients
had anti-GBM antibody in the USA [9]. Anaganco et al.
reported that the proportion of anti-GBM-associated RPGN
in Europe was 12% [13], and Jennette reported that 15% of
the RPGN patients had anti-GBM antibody [14].

All age groups are affected, but the peak incidence of
anti-GBM antibody disease is in the 3rd decade in young
men, with a second peak in the 6th and 7th decades
affecting men and women equally [7, 15, 16]. Alveolar
hemorrhage is more common in younger men, while iso-
lated renal disease is more frequent in the elderly with a
near-equal gender distribution. In this survey, the mean age
at onset of renal-limited anti-GBM antibody disease was
52,6 & 17.0 years and that for Goodpasture's syndrome
was 49.4 + 14.4 years. There was only one peak incidence
of anti-GBM antibody disease in the 5th and 6th decades
(Fig. 1). In comparison with MPA, the age at onset of anti-
GBM antibody disease was younger; the mean age at onset
of primary pauci-immune crescentic glomerulonephritis
was 61.3 + 15.8 years, and the mean age at onset of MPA
was 65.6 = 11.1 years. The gender distribution was nearly
equal in renal-limited anti-GBM antibody disease (mal-
efemale = 1:0.94), but Goodpasture’s syndrome was
more common in females (male:female = 1:1.75).

Clinical symptoms

General malaise, weight loss, fever, or arthralgia may be
the initial features of anti-GBM antibody disease in a
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Fig. 1 The age distribution of patients with anti-GBM antibody
disease in Japan. The histogram shows the number of patients with
anti-GBM antibody disease classified by the patient’s age at the onset
of this discase
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pattern similar to, but much less prominent than in sys-
temic vasculitis. Symptoms relating to anemia may also
occur even in the absence of significant hemoptysis. The
principal clinical features relate to the development of
renal failure due to RPGN or alveolar hemorrhage. In this
survey, hemodialysis therapy had already been initiated in
59.6% (28/47) of the anti-GBM patients before the start of
immunosuppressive treatments, Although one-third to two-
thirds of patients with anti-GBM antibody disease dem-
onstrate alveolar hemorrhage in general, in this survey
23.4% (11/47) of patients with anti-GBM antibody disease
suffered from alveolar hemorrhage.

Laboratory examinations
Upon urinalysis, all patients with anti-GBM antibody

disease had microscopic hematuria. Proteinuria is modest,
but can be heavier when the disease has a more subacute

course. In this survey, the mean 24-h excretion of urinary
protein in renal-limited anti-GBM antibody disease was
2.1 £30¢g and that of Goodpasture’s syndrome was
3.7 + 3.2 g (Table 1). Unfortunately, most patients with
anti-GBM antibody disease had renal failure at the time
of diagnosis, and the mean serum creatinine (s-Cr) level
in  renal-limited  anti-GBM  antibody  disease was
7.07 £ 4.21 mg/dl, while that in Goodpasture’s syndrome
was 7.99 + 431 mg/dl. Anemia was observed in most
patients”with anti-GBM antibody disease, and the mean
hemoglobin concentration in renal-limited anti-GBM
antibody disease was 8.8 4+ 1.7 g/dl, while that in
Goodpasture’s syndrome was 7.5 + 1.1 g/dl. The mean
erythrocyte sedimentation rate (ESR) in renal-limited anti-
GBM antibody disease was 105 + 44 mm/h, and that in
Goodpasture's syndrome was 82 + 45 mm/h. The mean
serum C-reactive protein (CRP) level in renal-limited
anti-GBM antibody disease was 8.5 4+ 7.2 mg/dl and that
in Goodpasture’s syndrome was 8.2 &+ 8.1 mg/dl. In

Table 1 Charactenistics of

S alviiarilar i Anti-GBM antibody disease Microscopic Wegener's
S g oy o Beme. = polyangiitis granulomatosis
membrane antibody disease in Renal-1 d Goodp s n=127 n=18)
Japan (n = 36) syndrome

(n=11)
Age (years) 526 £ 17.0 494 + 144 656 £ 11.1 441 + 185
Sex (M:F) 19:17 4:7 53:66 9:8
Urinalysis
Proteinuria (g/day) 2.1 +30 3T +32 1.9+ 31 0.8 + 05
Hematuria 100 (26/26) 100 (10/10) 97.5 (118/121) 100 (14/14)
Blood cell counts
WBC (/ul) 8,805 £ 3,609 10,436 + 3,448 11,547 + 4,880 9431 + 4,082
Hemoglobin (g/dl) 88+ 17 TS5 & bl 83+ 1.7 92419
Platelet (x 10*/ul) 336 + 128 294 + 170 327+ 136 359 + 194
Chemistry
Total protein (g/dl) 6.39 + |.14 643 + 1.21 6.54 + .84 6.64 4 1.06
Albumin (g/dl) 294 + 0.75 2.78 + 0.51 2.83 & 0.56 3.10 £ 0.39
Urea mitrogen (mg/dl) 559 + 304 599 + 26.5 50.8 + 29.1 359 + 263
Creatinine (mg/dl) 7.07 + 4.21 7.99 + 431 454 +3.13 384 +3.24
ESR (mm/h) 105 + 44 82 + 45 95 + 40 92 + 28
Anti-GBM anti-glomerular il
basement membrane, crology
WBC white blood cell, CRF (mg/dl) 8.5+ 7.2 8.2 + 8.1 88 +79 96+ 1.1
ESR erythrocyte sedimentation ANA (%) 11.8 (4/34) 273 (311 36.9 (46/125) L8 (217)
rae, CRP C-reactive prokein, A-DNA (%) 0 (0/34) 222 (2M) 6.6 (7/106) 0 (0/16)
ANA anti-nuclear antibody, # 2 ;
A-DNA anti-DNA antibody, A-GBM (%) 100 (32/32) 100 (111 1.2 (1/83) 0 (/1
A-GBM anti-glomerular MPO-ANCA (%) 10.3 (3/29) 20,0 (2/10) 95.5 (105/110) 18.8 (3/16)
basement membranc antibody, PR3-ANCA (%) 0 (0/29) 10.0 (1/10) 1.6 (4/110) 68.8 (11/16)
MEQ mye} Dpemx'dﬂ.'“‘ Kidney size by abdominal US/CT
ANCA anti-neutrophil
cytoplasmic antibody, Atrophy (%) 9.7 (3/31) 20.0 (2110) 8.5 (10/118) 16.7 (3/18)
PR3 proteinase-3, Swelling (%) 35.5 (113N 0 (0/10) 19.5 (23/118) 16.7 (3/18)
U/§ ultrasonography, Normal (%) S4.8 (17731) 80.0 (8/10) 72.0 (B5/118) 66.7 (12/18)
CT computed tomography
@ Springer
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comparison with other forms of RPGN, such as MPA and
Wegener's granulomatosis (WG). there was no difference
in inflammation markers, such as leukocyte count, ESR,
and serum CRP. However, in patients with anti-GBM
antibody disease, the mean level of s-Cr at the time of
diagnosis was higher than that in patients with MPA
(4.54 = 3.13 mg/dl) or WG (3.84 % 3.24 mg/dl). There-
fore, carly diagnosis of anti-GBM antibody disease is very
important.

The diagnosis of anti-GBM antibody disease is
dependent on the detection of anti-GBM antibodies either
in the circulation or in kidney tissue. These serum anti-
bodies are usually detected using an enzyme-linked
immunosorbent assay or radioimmunoassay method. The
antibodies have not been reported to occur in the absence
of disease, and false negatives are rare when appropriate
checks are performed. In this survey, 91.5% (43/47) of
patients with anti-GBM antibody disease were diagnosed
via the detection of serum anti-GBM antibodies. In
serological examinations, other autoantibodies were not
usually detected. However, in this survey, anti-nuclear
antibodies were detected in 11.8% of renal-limited anti-
GBM antibody disease and in 27.3% of patients with
Goodpasture’s syndrome. Anti-DNA antibody was not
detected in renal-limited anti-GBM anubody disease, but
it was detected in 22.2% of patients with Goodpasture's
syndrome. Moreover, anti-neutrophil cytoplasmic anti-
bodies (ANCA) were detected in 12.8% (5/39) of patients
with anti-GBM antibody disease: a perinuclear pattern
was detected in all five anti-GBM antibody disease
patients with ANCA, and a cytoplasmic pattern was
detected in one. The coexistence of anti-GBM antibody
and ANCA occurred in 15-50% of cases of anti-GBM
antibody disease described in the previous literature [17-
21). In addition, previous studies revealed that patients
with double-positive antibodies were MPO-ANCA pre-
dominant, older, and male predominant [17-20], In this
survey, the age at onset of patients with double-positive
antibodies was higher (the mean age was 52.6 years), but
female dominant (male:female = 1:4). The prognosis of
patients with double-positive antibodies varied; the renal
and patient survivals of patients with double-positive
antibodies were reported to be better [17-18], not sig-
nificantly different [19], or worse [20-21] than those of
patients with anti-GBM antibody alone. In this survey, the
prognosis of patients with double-positive antibodies was
poor, two of them died, and the remaining three patients
required maintenance hemodialysis. Alveolar hemorrhage
was observed in two of five patients with double-positive
antibodies, and three of them had interstitial pneumonitis.

Kidney sizes were usually normal or enlarged due to
inflammation. In this survey, ultrasonography showed that
61.0% of patents with anti-GBM antibody disease had
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kidneys of normal size, while atrophic kidneys were
observed in 12.2% of patients, and enlarged kidneys were
observed in 26.8%.

Histopathological findings

A renal biopsy is essential in suspected anti-GBM anti-
body disease to confirm the diagnosis and 1o assess the
renal prognosis. The histological pattern of disease starts
with mesangial expansion and hypercellularity and pro-
gresses o focal and segmental glomerulonephritis with
infiltration by leukocytes accompanied by segmental
necrosis with prominent breaks in the GBM. Later,
glomeruli develop an extensive crescent formation com-
posed of parietal epithelial cells and macrophages in
association with the destruction of the GBM. In this
survey, renal biopsy or autopsy was performed in 40 of
47 patients with anti-GBM antibody disease; 2 of these
patients were excluded from the analysis of glomerular
lesions because their renal specimens included 5 or fewer
glomeruli (Table 2). The mean percentage of glomeruli
showing crescent formation was 7899 + 23.54% in
patients with anti-GBM antibody disease. The mean per-
centage of glomeruli showing crescent formation in
patients with anti-GBM antibody disease was significantly
higher than that in MPA, another form of RPGN. The
percentage of patients with anti-GBM antibody disease
who had more than S0% crescentic glomeruli was 89,5%
(34/38). Crescent patterns are usually divided into three
groups: cellular, fibrocellular, or fibrous crescents. In
63.2% of anti-GBM antibody disease, the most dominant
crescent pattern was cellular, The percentage of patients
with cellular crescentic glomeruli in anti-GBM antibody
disease was higher than in MPA and WG.

Interstitial inflammation is usually present and may
relate 1o the binding of antibodies to the basement mem-
brane of distal convoluted tubules. In this survey, severe
tubulointerstitial damage was present in 45.0% of cases of
anti-GBM antibody disease, and moderate damage was
present in 40.0%.

Linear binding of IgG is universally detected by direct
IF. Linear C3 is found in 60 to 70% of kidney biopsies, but
does not influence the severity of the renal lesion [22].

Pulmonary lesions are usually observed to be hemor-
rhages, with numerous hemosiderin-containing macro-
phages, deposits of fibrin and alveolar cell hyperplasia,
histologically. Necrosis of alveolar walls with polymor-
phonuclear cell infiltration is also recognized. On IF
examination, linear binding of IgG is usually detected
along the alveolar basement membrane. In this survey.
histopathological data of pulmonary lesions were not
accumulated.
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Table 2 The histologic pattern of anti-gl

brane antibody disease in Japan

Anti-GBM Microscopic Wegener's
antibody discase polyangiitis granulomatosis
(n = 40) (n = 103) (n=18)
Percentage of patients with adequate specimens 100 (40/40) 98.1 (101/103) 94.4 (17/18)
Percentage of patients with more than five glomeruli 95.0 (38440) 91.3 (94/103) 77.8 (14/18)
Mean number of glomeruli 21.53 + 12.87 21.28 £ 14,12 22.47 + 20.62
Mean percentage of glomeruli showing crescent formation 7899 + 2354 58.74 + 27.66 76.76 + 20,90
Percentage of patients with more than 50% crescentic glomeruli 89.5 (34/38) 60.6 (57/94) 786 (11/14)
Most dominant crescent pattern (%) Cellular 63.2 (24/38) 50.0 (47/M4) 35.7 (5/14)
Fibrocellular 21.1 (8/38) 37.2 (3584) 42.9 (6/14)
Fibrous 15.8 (6/38) 9.6 (9/M4) 21.4 (3/14)
Percentage of patients with vasculitis 5.0 (2/40) 46.5 (54/101) 0 (1T)
Grade of tubulointerstitial damage (%) None 7.5 (3/40) 2.0 (2/101) 1.8 (217)
Mild 7.5 (340) 9.9 (10/101) 1.8 (217
Moderate 40,0 (1640) 48.5 (49/101) 52.9 (917)
Severe 45.0 (18/40) 39.6 (40/101) 23.5 (41T

Anti-GBM anti-glomerular basement membrane

(a) Renal survival curve

(b) Survival curve
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Fig. 2 The survival curves in patients with anti-GBM di in ibody di the dotted line is the survival curve of patients with
Japan. The patients’ renal survival curve (Kaplan-Meier method) is microscopic polyangiitis, and the shaded line is the survival curve of

shown on the left (), and their survival curve 1s shown on the nght
(b). The straight line is the survival curve of patients with anti-GBM

Treatments and prognosis

Without treatment, the prognosis for patients with anti-
GBM antibody disease is poor. In this survey, 4 of 47
patients with anti-GBM antibody disease had an undefined
clinical course, and the mean follow-up period was
20.3 4 24,3 months. Excluding the above four patients,
the renal survival rate at 6 months after onset was 20.9%
(9/43), but the mortality rate at 6 months after onset was
23.3% (10/43, Fig. 2). In comparison with MPA and WG,
there was no difference in the survival rate, but the renal
survival rate of anti-GBM antibody disease was signifi-
cantly lower (P < 0,001 by the Logrank Mantel-Cox test).
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patients with Wegener's granulomatosis

Wilson and Dixon reported that 25 of 53 patients died, and
only 7 retained independent renal function [X]. It appeared
that neither corticosteroids nor immunosuppressive agents
had an influence on the renal outcome, However, it is
difficult to normalize circulating anti-GBM antibody titers
in the short term by the combination therapy of cortico-
steroids and immunosuppressive agents alone. The
demonstration that anti-GBM antibodies were pathogenic
provided a rationale for the current approach to treatment
using therapeutic plasma exchange combined with immu-
nosuppressive agents. The effectiveness of this therapeutic
approach for improving renal function has been reported
(Table 3). Renal function improves in 15-75% of patients
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Table 3 Previous

h A Authors Ref. Year Treatment N Alveolar 1 year (%)
investigations of treatments for No i ;
anti-glomerular basement ) (%) Patient  Renal
membrane antibody disease survival  survival
Benoit et al. [23] 1963  No treatment 52 100 4 2
Proskey et al. 241 1970 IS 56 100 T 23
Wilson and Dixon 8] 1973 1S 53 60 53 13
Beime et al (251 1977 1S Fo) 54 42 17
Teague et al. [26) 1978 IS + PE 29 100 64 31
Bniggs et al. 277 1979 IS 18 1] 84 22
Ref reference; Peters et al, [28] 1982 IS+ PE 41 56 76 39
N number of patients, Walker et al. [29] 1985 IS+ PE 22 62 59 45
IS immunosuppressants Savage et al, [30] 1986 IS + PE 0§ 52 78 20
{ g methylp
Sk ity il Johnson et al. [31] 1986 OCS + CYC 9 NA 89 2
corticosteroids, OCS + CYC + PE 8 NA 100 75
cyclophosphamide Herody et al. 1321 1993 OCS+CYC+AZA 29 50 93 41
% AtMhiapcisc), Merkel et al. (16l 194 OCS+CYC+PE 35 87 £9 29
PE plasma exchange,
0CS oril corticosteroids, Daly et al. [33] 1996 IS + PE 40 67 NA 20
CYC eyclophosphamide, Li et al. [34] 2004 IS 4 PE 10 40 70 15
AZA azathioprine, Cui et al, [35] 2005 IS + PE 97 S8 2 2
NA not available
(8) Renal survival curve (b) Survival curve
1.0
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Fig. 3 The survival curves of patients with anti-GBM antibody

Follow-up duration (month)

(b). The straight line is the survival curve of anti-GBM antibody
di patients d with pl exchange, and the dotted line is

discase: Difference between the presence and ab of pl
exchange. The patients’ reaal survival curve (Kaplan-Meier method)
is shown on the left (), and their survival curve is shown on the right

with anti-GBM antibody disease through the combination
of plasma exchange with corticosteroids and immunosup-
pressive agents, while the renal survival rates of anti-GBM
antibody disease patients treated with immunosuppressive
agents alone ranged from 2-22% [7, 8, 16, 23-35].
Improvement of renal function is usually evident within
days of the start of plasma exchange. However, it should be
emphasized that the regimen has never been properly
assessed by a prospective randomized controlled trial
because of the rarity and acuteness of the condition. The
only reported randomized controlled trial was very small
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the survival curve of those treated without plasma exchange

and used lower doses of both plasma exchange and
cyclophosphamide than those that are used generally [31].

In this survey, 55.3% (26/47) of patients with anti-GBM
antibody disease were treated with plasma exchange.
However, there was no significant difference in the renal
survival rate between anti-GBM antibody disease patients
treated with and without plasma exchange (P = 0.683 by
the log-rank Mantel-Cox test, Fig. 3a). Moreover, there
was no significant difference in mortality between anti-
GBM antibody disease patients treated with and without
plasma exchange (P = 0.109, Fig. 3b). Renal function
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Table 4 Numbers of patients with end-stage renal failure or death among patients with anti-glomerular t antibody di n
companison of vanous treatments
Prognosis ESRD or death Death
Plasma exchange Absent Present Absent Present
ocs Absent 100% (5/5) 100% 212) 0% (/5) 0% (0/2)
Present 68.8% (11/16) BO.0%: (16/20) 18.8% (3/16) 350% (7120)
MP Absent 100% (6/6) 1009 (4/4) 16.7% (1/6) 0% (0/4)
Present 66.7% (10/15) 77.8% (14/18) 13.3% (2/15) 38.9% (7/18)
CYC Absent T77.8% (14/18) 83.3% (10/12) 56% (1/18) 16.7% (2/12)
Present 66.7% (23) 80.0% (B/10) 66,7% 213 50.0% (5/10)
vCy Absent 75.0% (15720) 80.0% (16/20) 10.0% (2/120) 35.0% (7/20)
Present 100% (1 100% (212) 100%: () 0% o2)
Total 76.2% (16/21) 81.8% (1822) 14.3% (3121) 31.8% (122)
ESRD end-stage renal disease, OCS oral corticosteroids, MP methylprednisolone pulse therapy, CYC cyclophosphamide. /VCY intravenous
cyclophosphamide
(@) Renal survival curve (b) Survival curve
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Fig. 4 The survival and renal survival rates in patients with anti-
GBM antibody disease: Difference between the presence and absence
of cyclophosphamide. The patients” renal survival curve (Kaplan-
Meier method) is shown on the left (a), and their survival curve is

improves coincident with the introduction of plasma
exchange in about 80% of patients with a s-Cr less than or
equal to 6.8 mg/dl (600 pmol/1), but in far fewer of those
with higher s-Cr levels or those who require dialysis [36].
This result may suggest that in patients with a s-Cr level
over 6.8 mg/dl (600 pmol/l) and an absence of alveolar
hemorrhage, the benefits of treatment are outweighed by
the risks [37]. There have been a number of anecdotal
reports of recovery in such patients [30, 38, 39] who usu-
ally have a short history with rapidly declining renal
function and who usually show a recent onset of the disease
with possibly extensive crescent formation without evi-
dence of scarring on renal biopsy. In this survey,
unfortunately, 72.3% (34/47) of patients with anti-GBM
antibody disease had s-Cr levels higher than 6 mg/dl at the
tume of diagnosis, and the mean percentage of crescent
formation was high in anti-GBM antibody disease patients.

148

TR
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Follow-np duration tmonth)

shown on the right (b). The siraight line is the survival curve of anti-
GBM antibody discase patients treated with cyclophosphamide, and
the dotted line is the survival curve of those treated without
cyclophosphamide

Therefore, in most patients with anti-GBM antibody dis-
case in this survey, the time of diagnosis may have been
too late to improve the renal function by combination
therapy. Although the efficacy of this regimen of thera-
peutic plasma exchange and immunosuppressive agents
was not confirmed in this survey, aggressive treatment may
sometimes be justified in particular cases, even in the
presence of severe renal failure.

Alveolar hemorrhage is usually responsive 1o treatment
with this regimen and may even respond to the injection of
methylprednisolone [40]. As an immunosuppressive ther-
apy, 85.1% (40/47) of patems with anti-GBM antibody
disease were treated with oral corticosteroids, 78.7% (37/
47) were treated with methylprednisolone pulse therapy,
29.8% (14/47) were treated with oral cyclophosphamide,
and 6.4% (3/47) were treated with intravenous cyclophos-
phamide (IVCY) therapy. Excluding four patients with
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unknown outcomes, the final outcome of each treatment 1s
shown in Table 4. Although there was no significant dif-
ference in the renal survival rate between anti-GBM
antibody disease patients treated with and without cyclo-
phosphamide (P = 0.495, Fig. 4a), the survival rate of
anti-GBM antibody disease patients treated with cyclo-
phosphamide was significantly lower than that of anti-
GBM antibody disease patients treated without cyclo-
phosphamide (P = 0.003, Fig. 4b). However, in anti-GBM
antibody disease patients treated with cyclophosphamide,
the percentage with alveolar hemorrhage was significantly
higher than in those treated without cyclophosphamide
(50.0% vs. 14.3%, P = 0.02). Moreover, the mean dose of
oral corticosteroids in anti-GBM antibody disease patients
treated with c¢yclophosphamide was higher (0.96 &+
0.25 mg/kg/day vs. 0.76 + 0.23 mg/kg/day, P = 0.07)
than that in anti-GBM antibody discase patients treated
without cyclophosphamide. In addition, the operation rate
of plasma exchange in anti-GBM antibody disease patients
treated with cyclophosphamide was significantly higher
than that in patients treated without cyclophosphamide
(B5.7% vs. 52.4%, P = 0.(04). Therefore, in this survey, the
condition of the anti-GBM antibody disease patients trea-
ted with cyclophosphamide may have been more severe
than that of the patients treated without eyclophosphamide,
resulting in a poor survival rate. On the other hand, the
renal survival of the patients treated with cyclophospha-
mide was not poor, regardless of their poor survival rate.
Considering the results of this survey and those described
in the previous literature, we can conclude that cyclo-
phosphamide may be a useful immunosuppressive therapy
even considering its adverse effects,

Relapse or recurrence of anti-GBM antibody disease
with antibody production has been reported, but is quite
rare. Recurrences may occur many years after the initial
presentation with or without evidence of either renal or
pulmonary disease [4]1—4]. These episodes may occur
spontancously or may be precipitated by infection or
exposure to a toxic agent. In this survey, relapse or
recurrence was also rare in patients with anti-GBM anti-
body disease (13.9%) in comparison with patients with
ANCA-associated vasculitis, such as WG (29.4%) and
MPA (29.3%). Therefore, remission induction therapy is
more important in anti-GBM antibody disease.

Conclusion

In the nationwide RPGN survey in Japan, the incidence of
anti-GBM antibody disease in RPGN was not high. How-
ever, most patients with anti-GBM antibody disease
unfortunately had renal failure and had a high percentage of
crescent formation at the time of diagnosis. Consequently,
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in most patients with anti-GBM antibody disease, it may
already be too late at the time of diagnosis to perform the
combination therapy of therapeutic plasma exchange and
immunosuppressive agents, resulting in poor renal survival.
Thus, it is important to detect anti-GBM antibody disease in
the early stages and to treat it without delay.
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Key Words : rituximab, Wegener's granulomatosis,
PR3-ANCA, RPGN

U &I

Wegener A3 iiifiE DR ESE L LT, BI%
BERATUA FEEYIOFRAT 73 FEOH
FAMELSHLLTWD, LaL, ZOMENE
MO NTCHRERBATELL720,
BIVER - & 0 iGARREBE D IR BE & 7 2 15 IKHTIE
Bl % i AR O Wi 11 O BRIER L L oG
TEFIA20%BEFET A LAMLNATED,
EROERIB DA LR EO R BRI
HYLERTWAE, ZhoOBBHERTIE,
ETFSGE, WRE Vo o ERELAD, B
W, SR, REMEERE, FREMER,
LMERE, RBNRELZ EOSHLBEMNE
PR LN BEFNE W,

1) % =7 (rituximab, @idud 1 ) v FY 2,
Rituxan®) it & FIgGlxDERE L IgG1E~< > A
FICD20PUAESE S L BT ER*Re LT
FAF{ELAE/2O0—-FLEETHS, ik
EEBEL MELAZ &2 ) & bHIEICET
LSRN L TB Y, HiELCD20RMEB 1)
2 3ERz#41 A £, complement dependent cy-
totoxicity (CDC) # X (Fantibody-dependent cell-
mediatecl. cytotoxicity (ADCC) i & W 289 B ) ~

PNERIBTHR P =S RACKEA. £07:8, FHM
Hrhd 6 B Y Y B REMEESEL I EATREL
%A, RBAEIE L B#latEIER & ) o8
BRI T 2GMETH AN, HETIE, Mk
AW B, MR BHEEER, B
gy =F, ) FvF—=FA, Y-
YL iR, Wik, BCORENERnER M,
Tt M A A A SR B 2 L~ DO A AR
HEhTwa, E{ICHME) 9T, £5%T
7= b—FAa L TIREE T dul ICEERR
BTSN, withb RIF M e hT
WAL, G EREREL TOBNRE L
LhHAZLHpMESNLTED, & {IZHKT
[T A G B ATRE T L T v A Wegener P 3 Bl fiE
OBGIEG T A8 hhEREL LTHER S
NTW5,

AHICHTS
#tAMWegenerPS5F JBIE D IR

[ Sriiy s [EfTIES S | WPt B Ty
4 A4 ER LB 4 (rapidly progressive glomerulo-
nephritis ; UFRPGN) 782 (R 2 & - Hk
FFIREFEL) TIRI996EE D LARFICBU 5
RPGNDHARDILIE L BRIHER 2 6 U7 —
FR—AMEXEHE LTEEBENT ¥ 45— b
PEEFERL, BHETTRLIBAOT— S 2K
ML, BIFET-TEL, bYEOER TN

* Rituximab for refractory/relapsing Wegener’s granulomatosis.
++ Kunihiro YAMAGATA, M.D., Ph.D. & Joichi USUL, M.D., Ph.D.: ${ifi K& A %5 A M4 40 22860 B i
[ 2% W ol W BB B R 22 41 BF (8305-8575 2 ¥ ili K £41-1-1] ; Pathophysiology of Renal Diseases, Graduate
School of Comprehensive Human Sciences, University of Tsukuba, Tsukuba 305-8575, JAPAN



P 1 MPO-ANCA, C : PR3-ANCA

i v Rl B2 W #7044 (anti neutrophil cytoplasmic
antibody : L FANCA) Bt AES O o CIEE 12
myeloperoxidase-ANCA (L) FMPO-ANCA) B4
AL, BAERE B -THEN, RPGNFEH
@ 5 Hproteinase 3-ANCA (UL FPR3-ANCA) k& 1%
e Wegener A FMEFEILBH S Ao A v (] 1),

Wegener P ¥ fifif 0 % { # & &:PRI-ANCATRY
RPGNIX6 D 1 N ) —8S 7. §CIZE
A G MEATE L TV A PR3-ANCARIRPGN O
&, WMEICHRET IE240 A WEAFEI280%
BLETH N, MPO-ANCAZS 2> §i 4 BR 0 3 i
(glomerular basement membrane ; Ll FGBM)#i
HEIRPGN & L L RIFTH L b 0D, EemTFik
(2B L TIZfLORPGN & ¥ LKA AR TH S

40 : 54 U wFE B4R B F5
F1 RPGNIESIZ 511 52 ANCABIESERE
P+ CF PE C P— C+ P- C-
Pl % P % EAN % P %
kit B SRR R A
FGBMBUAERI 4 H E T H BRI 2 1 141% 6  845% 2 282% 62 87.32%
M ER A R AR £ 0 0.00% 12 41.38% 3 10.34% 14 48.28%
Pauci-immune 814 H 2R E R BRIET & 38 5.40% 581 82.53% 14  1.99% 71 10.09%
R AR A R RGE BRI & 0 0.00% 26 89.66% 1 345% 2 6.90%
EARER 1 417% 9 37.50% 1 417% 13 54.17%
FH IR & O IR &
oA 00 il BR AR 52 0 0.00% 0 0.00% 0 0.00% 13 100.00%
(28l 5 0 0.00% 2 40.00% 0 0.00% 3 60.00%
IgATiE 0 0.00% 1 278% 1 278% 3 94.44%
LA A 0 LR R BREWE 0 0.00% 1 14.29% 0 0.00% 6 85.71%
F O — S4BT & 0 0.00% 1 100.00% 0 0.00% 0 0.00%
251 Goodpastureff B 2 7.69% 7 26.92% 0 0.00% 17 65.38%
LML) FTF—FR 0 0.00% 11 21.57% 1 1968% 39 7647%
WegenerPFHi{E 3 682% 7 1591% 28 63.64% 6 1364%
SRS BY 2 5 ML 52 13 417% 274 87.82% 6 1.92% 19 6.09%
Z O EIEAE 1fn 2 0 0.00% 9 69.23% 1 7.69% 3 23.08%
SR 0 0.00% 2 6.06% 0 0.00% 31 93.94%
AE T A-F A BT 0 000% 2 20.00% 1 10.00% 7 70.00%
M e F 1 455% 9  40.91% 2 9.09% 10 4545%
AN 0 0.00% 1 33.33% 0 0.00% 2 66.67%
Fotboeyiire 0 000% 15 48.39% 1 3z23% 15 4839%
MR AE R R BRI 2 0 0.00% 0 0.00% 0 0.00% 3 100.00%
MERE LIRS, L FHR 0 000% 0 0.00% 0 0.00% 4 100.00%
C MIfF4y 4 L2 0 0.00% 0 0.00% 0 0.00% 2 100.00%
F A 0 000% 2 10.00% 0 0.00% 18 90.00%
HHIE 1 10.00% 5 50.00% 0 0.00% 4 40.00%
O - - 0 0.00% 3 25.00% 1 8.33% 8 66.67%
ANHH 2 256% 57 73.08% 1 1.28% 18 23.08%
ek 62 389% 1,043 65.47% B4  4.02% 424 26.62%

(2 e [ ATV WM | BFEIRPOGNA R /7 » 4 — &L n)

(F2). £7/:, BEFIZMLTYL, MPO-ANCA
R GBMILARIRPGN & L8 L ETH A
CEAFHFLTWA(ER3). AFEBROEET
Y- rRENISIE, BEFL BB Wegener
MHRES &0 L £2 61 5PR3-ANCARIRPGN
BEGFHE - BRELICKSENEORAD S
EEZON, WG EHRBEORAVLETHA
ZEEREELTVS,
Uuxo27M
BEIECBT ZENE D 5 DRE
REGTEM A S fE B, BT #ihETEWegener

WFEEICHT 2 v F v T7OHBEIRVC
2HDORCTEXEO TR L Y |ENHAH. 2001
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®2 RPGNEFINEHT®R, WTPHOFRES
n 6%A 120A  24%R 64 H 124+ A 247 H
e EWE AR WY WEFE WEAE
19984F LA
RPGN4:{k 883 792 755 72 812 73.3 71.9 68.7
HIGBMifL IR 52 799 778 733 39 47.8 44.4 444
MPO-ANCA#R! 424 756 725 68.6 392 74.3 72.3 69.4
PR3-ANCAR! 32 781 716 71.6 27 85.2 85.2 85.2
ANCABftpauciimmune® 46 737 689 68.9 45 69.8 69.8 66.9
SLE 50 859 859 83.8 47 89.1 86.8 84.4
REME R 27 802 76.2 72 24 56.7 56.7 56.7
1999~ 20014
RPGN4 {4 321 80.1 78.3 72.8 288 813 78.6 75.4
FGBMHL{ER 24 821 82.1 773 18 50 50 50
MPO-ANCA#! 183 817 799 73.7 166 87.4 85 814
PR3-ANCAR! 12 75 75 65.6 10 90 90 90
ANCABSt#pauciimmune®! 30 815 815 81.5 29 92,5 92.5 92.5
SLE 5 60 60 60 4 66.7 66.7 66.7
RENMEHY 3 3 667 667 66.7 3 100 100 100
20024 L i
RPGN4:{E 562  86.1 82.8 77.7 411 81.8 805 76.7
HLGBM#L R 30 828 71 71 23 46.8 46.8 41
MPO-ANCAZ! 385 859 832 79.3 361 85.7 83.8 79.8
PR3-ANCA%J 25 716 716 59.7 22 80.5 80.5 805
ANCAEtfpauciimmune® 28 918  86.1 70.4 26 75.5 75.5 64.8
SLE 11 9 90 78.8 11 80.8 80.8 80.8
R AR 6 75 75 75 6 85.7 85.7 85.7
(M350 [HATIENME | IR HRPGNGHE&LET »r— FlEL D)
#£3 RPGNEMOAEMEBEBR
W AR 5 B
W SHEMI#
O WMEMK(EY) N FREAR(E%) OER FHRRR(EKREH)
MPO-ANCAR! 996 852  297(34.9%) 847  147(17.4%) 195 1.57(0~8 @)
HGBM¥L(ER 106 87  23(264%) 95  11(11.6%) 18 1(0~1 [a])
PR3-ANCAR! 69 55 15(27.3%) 58 15(25.9%) 15 1.67(0~3 @)
44k 1772 1471 448(30.5%) 1483  246(16.6%) 331 1.59(0~8 [a])

(455 M [RATENEE | HEBHRPGNTHELET »r— P RELY)

#MSpecks b 12 & 5 1 Bl DA RIEGIE (26
FHY, 2005 F TICHBOBRL ) ST EEL
BERMREFEE T AFEAIRESNT
W3, 20058 C AL EERMEREI W
DD, HLBEODE LT o IEPIEERITL
HAMERTMEVFMESIND L H 2% h09,

F2006%F (= 12 3 2 DR = REOKEIH A
THESNLYY, §RELL, EAE, VY F
Y7570 b a- ), TEEREFR(E),

SELEWAHEGIF AN (%), MiFANCAMEET
ERSATAICT LD, K5 HER) 230

o7 ba—nERIzEROES R, 5 HE
AL Tw 2 H8ENE (, ERE375mg/mD
A1Es5 Y 4ETL 2L ELTHRSLTY
5., BEVIBIISSFITH), —HBOMETHHE
BRIECL OO, ST ERLERBIZ456
(78%) L BBEUhRF2EKTH- /2. T2,
CEERIELEMIBITA120ALAOE
REIZ13% L ZH6 b REFLIERHRTH 72,
U L D O IR T AT 1 B o B AP R e &
ORERPALRTWVALOD, WihbFEH
ZMEICIE o TWhEWES ThD. KM,
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N FH B40%E B F

F4 WEMWegenerPIFMEICHT AU VX L2 TORAUMERH L OBEOHRE

: o )% v 75 BRIEM 127 AR PREANCAET 5%
EE ORRE RRE RHOE ERN o mxme/md) HOE%) BOE%)  EHIN(CE%) XM

KeoghKA 74 # 2005 MA@ E 11 4%375 11(100) 2(18) 11(100) 4)
Eriksson P 2% x—F2 2005 @#5MA 7 2 or 4 X 500mg 6(86) 1017 1(14)* 5)
KeoghKA 7AU# 2006 Wlma+—7> 10 4x375 10(100) 1010) 10(100) 6)
AriesPM KA 2006 WMm@aA-7~ 8 4%375 2(25) 0(0) 2(25) 7
Stasi R fEYA 2006 Hima4—7> 8 4%375 7(88) 1(14) 8(100) 8)
BrihayeB 7% - 2 2007 EAHMA 8 7 ¥ . 4x375, 5(63) 1020} 6 @ 3(50) 9)
18 2% 1,000mg

Henes JC KA 2007 EAMA 6 4 %375 4(67) 0(0) 6(100) 10)
2k 58 45(78) 6(13)

* Immunofluorescence-ANCA

LD B Y Y AEROBEICIEY, 2L F T L
ANCAfHAYE FLTwA, LéL, B »73i8ko
EfEY, MFANCAMEATHE LA L, BREAELR
DHELHELR L) BRPHE LTy
L. X7, HBHGEOBEEENIZHT L)
* o7 T OEEEFOWRELEELTE Y,
Ltk, SohAMHEMNORRS L URITIE
ihi.

ATOFDEICET IHE

HEHENERERTE L) 2F 2 TO
HAEINT 2 0P ETOREMTVE LS
vy, Tamura & (MEFE S AEREERNEL (2, ##iS
H2HOFNPEREZLTVEY, GFIZLD
BEEAEIRIZTH L L, &7 — ¥ Lo Rl o
B ') » BRI %% IZPRIANCAOEH LET
AAOHTHE. 20 L bRBERATOAL FEE
HHLTWwADY, £O@EICHRILTVE. F
fz, 96 1 B AEE PR o5 & HRE M P 3R o
R ThH D, WO (BRI ERF+ >
¥ —BEMAR) 3, SREMER, MR,
BRI A IEAE, RE, FTeFEE7 700 74l
DEFH L BRER Y - -#EEEEE 1HD
B ERELTwAY, ZOFEMIZBVWTY,
BEFRFERIZIHEL, BIWERAT UL FEORM
MIZLTwa, £LC, [LRMBEERE
THHIEMAIAFMIATT 5 HHECMT L%
Hbhds, IUHS (BT 2 HERKENFREE)
2, Uy F v TIzBnwTHEL-#REHES
PR FRE 3 EF X S LTy AY,. KERKE
w2k, Zo3fidvThoERL Y v EF
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< 75 EATOPR3-ANCAA T CLIBEf L LT
h, $4EEE(ZxT A B » 7 EROPR3-ANCAFE
EFEEOMS A REEIN TV A,

BN, bE»LDOSFEMOERSIN
AECRIm A RBoME TV E L EshTw
s, TR | 8GR & AR 7E ) BE(BE
£ -Ev )7y HEHAKERME ) ISBV TR
it Wegener A 3 H84E # & O BEGTEANCA i
Wiz F ) vxovTOEMELRIT A
fifm & ok — FFEABIEETPTH S, 2006
MR I AHEAREY TR, BRahi
7HEF @ 5 £ 5 fEF D Wegener A S fETH 1,
ARENTVAHBMMIL 2~9 2 H & WA %
LD, 4FITEROE (BRI G, HoEE
L) AR E T WA, 5, AMFEIIEES
i [ANCAMLE M 2 bAsE I BT 5 G
DT O 1= O 2 g 3L [ i 19) & BEAHTZE | BEC
FlEgAh, ENBBOMRISNEINLTE
Thh, FOREIHEEISND,

EbHHIC

i ifitEWegener FHfE (- BT A ) v ¥ o
TOEMES R, HSEN, FSMMIZML
TREARABHLIITH, RRICEITE
HETHAH. BETEMERMEREE N LTI,
Vx2S ICTNFEE DL L LA
D5 TAEN G REIE R LY 0 WRAH L WG
FEELTRASGKTEY, S ILLOHFHG
WELOLERBHPLEE SN, TOREDH
EtEWegenerBI FEMAE QG I BITA ) v ¥
TITOMBO AR ITAIEE LD,
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Rapidly progressive glomerulonephritis, RPGN

WIRE 5L

YAMAGATA Kuniliiro

HH#F L

USUI foichi

MPO-ANCA &/, PR3-ANCA &, i GBM #ifd &l SuREITHEE HERS

®x A B : AR
)7V F=/02 prednisolone, PSL
(Wdh% - 7 F=> Prednine)
AFNTLF=vOy
methylprednisolone
(B&% VY 2 Fo—n
Solu-medrol)

- wEAR = LR
60mg

DiruFATITIF
cyclophosphamide, CPA

(Bidn® . ¥ K54 Endoxan)
IV ¥ ¥ mizoribine, MZR
(@& . 77 4=> Bredinin)

3} F Y ¥E—I dipyridamole
(Bifh% @ ~UL¥ > F 2 Persantin)
WM 57 dilazep
(#fh% . 747~ Comelian)

150me
150mg

4)~s%1) »  heparin
(Hignds © /HEA2) ¥
Novo-Heparin)
TTr) e BG4
warfarin potassium
(Bian : 7—77"') » Warfarin)

' 5,00044

25, 00044

& &

DT F=vor &O%ES, i1 aaks s
WIEEIRS 2 I TEE. HEEMEROGBESLEH
e Z B L L, KERBRARS 2 ETHS
bLRBEARSTAZEN DB (AFLTLF
=vor: aEiERAEA, 1B 103 B8M).
v rakA77 3N EOKS, 1 Gk
M RAEFER -0 L CTREERNTH 5. BIER

AL LHAKRBIRAES 28R 5 2
ENHD (HiEBIRAEA, 0.5~1.0mg/m’, H
1[@l).

IV ¥ EORS, Bl1EENSL VIR
%b LCIZERY, 3o THEE FICBETH
IZHwHD,

RS, BY, T2 TEEDZ VIR

4, 73 TR

R A A B A S RHE TR MBI 7 S WM RIS 2 I 0% IRED

0371-1900/08/¥50/H/ICLS
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48 2 Fraa IR EA. 2miEtEk
Hara K77 AF /BEME(APTT) TIEHED
1.5~2. 5 BRELE=F) ¥ 7T 5.

LTy AL ROES, B1EE
., HEEISEL, BHRCBAEFKEV, 7O
ko R ERSER L (PT-INR) 2. 0Wi{%, &
A bor#EFZAM(TTII0~20%%BEE L
EoSN I TTE,

EN:

1) fERFORMIEAEETH 225, R
Y, ViREER, BEERRB~0EEFHL E
L I I

DY FpRAZrIFIFAL VSRR
F—FEICBRT A7 L5 L{LETHY, DNA G
WBAEVER 2B D, HBEFR(B ) 2 ER T~
JNER) BAEIDH (o) &, M ST ROBHRE L
LTHwsIA,

ISy LT ARSI (BRI E) 1F
Hasdh, ) 1Ross - M4 52 L
[ Bk 2 - i N R

3) Bl /R (/A die < /i ik 8 -F)
IS A,

4) A ERGEPBEERE (A S 1 A MR R
REORIEIZH <. BAMIZE, FAEERICHE
3747 ARG T A RIEMBEE RS A b
A pEEE BeE L, RBREERP LD
TA4T) T H.

ElFEEEd

1) BI'H R R 4, BAYEDEAL - BF%, 1B
RBOEAL - B, HERE, Bi FHER
TEERTE, %R, S OIREE, FHEME, 3413 F—,
HEHNEE, RRNBE, MEEEE, O oMEiA4E,
Fregabmesdr, ARG, BF4H, B K
AT LA O—-L A, NRICERERE, HER
W, FELLESELEWERYS 5.

B SoEgEs L LT, Fin, mY, A%
REDAFLAIZLARIEY) —ExRILST
Ik, gk BERAEREE O REE 2 S FHIC
BEBRIHI-UENHD,

v akAT T I N ERING], 5,
st e, HERMEE, WILSHER, MREHAM
o, WhRHEARE, LARREE, HMAIRSLVE - A#EE
fEfRRF, HE, B, A%k, HEERMERERE
k., ECHERZERTFL L TEBEIH & Him
(370 S A D= (N

SR EEAR2008 (Vol.57) 8F]  HrhRAL 7 BT v
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RS C L 2BIERREL BT 2720 1k
5Hiz3~8g L& T3, BROEBHT:
RS RIgBEICHNZZI13) AT LV (2B5mg
MHES 3 » A% L),

I, WREREE, ERFIcBYTIE, B
REREZERLTAZELELS, HRALELS, @
HAR*BARICEEDDLEOTRILETS
5.

IV KL EEEIN, B, MR %,
b, BHTFAE, FFRERE BBEE 5
REEMAE, ONKLZE. BREER GV E
THha. EIrORBEIMEELILBL, BIEROH
BEIZIE ¢, REIMEhRLTE.

NPUEDFESR, BEUE, MEEL, i
M, A, WiE, MEL Y. HEOBVENIEL
A5 TR REL: = &AW,

4) MG, FBEMIEFE (TN 7 7)) ), FrbeeE
BEE, 23 vy (~23) 7)), AR (%) )
¥, HREEMLTHAIRE=S ) 2 7%5TS.
7T ridtEREMEOHEER LR
{, ViM%, mIRMAGHE, HZHEEIE,
FEAFOA FEBEABRES L L OFBIZTER
MY A, AB(EY IV K)OKELZTIRT
VOTEEIVLETHA.

E

D) EAHE, M|k W, BImE, mi
fiE, ERERY, 2 OHELREE, ¥re,
OB, RAE, BLOMETE, SR
B AN LHEED L VREE, 250 NHRIE,
HHEBARRKL Y. REEETOLDT7 77>
HoOHERIESTH S,

2) BRI, EAEMRUGE, #EEICIZEST
bbb,

3)MHE OBLERE, TR, LR, e
DHLBEIZIIESTHS,

4) BREGE DBEAERE, B (7L ), EE
7 FEEE, HiARE, HmEEOH s BEIZIXE
BETHa.
| 8 8]

FHIC BT 5 2ETTIER RIS S &
IALOYHHETH ), HREOAL L TR
BT L EEL LV ERETHOLESD .

[F 455 M4 T W B RPGN TR L 5
IR ARESATEY, MPO(I zo~Ant
¥ ¥ ¥ — ¥) -ANCA (BUIF o BR M0 i B Hi 4 anti-



