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Fig. 1 Early stage of MPO-ANCA-related glomerulonephritis. Neu-
trophilic infiltration into the glomerular capillary lumen can be seen
(a), followed by microthrombosis before disruption of the glomerular
capillary wall (b), (a PAS stain, (b) PAM stain)

Fig. 2 Electron-microscopy findings of MPO-ANCA-related glomer-
ulonephritis. Degranulated neutrophils are present with marked
subendothelial edema due to endothelial injury. (Double-stained with
uranyl acetate and lead citrate, x 10,000)

lesion is present at the end stage of crescentic glomerulo-
nephritis, from which ischemic or obsolescent glomeruli
should be excluded (Fig. 9). Segmental sclerosis is defined
as a sclerosed area of scarring involving less than 50% of
the glomerulus [17].

Tubulointerstitium

ANCA-related vasculitis sometimes involves interstitial
inflammation, which is known as peritubular capillaritis.
This lesion is defined by the presence of inflammatory cells
within the capillary lumina, which often adhere to the
capillary wall. Inflammatory cells consist mainly of neu-
trophils mingled with lymphocytes and plasma cells
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Fig. 3 Glomerular tuft necrosis. Destruction of the glomerular
basement membrane induces cellular crescent formation in which
fibrin is present inside and outside of the GBM (PAM stain)

{Fig. 10). Even when glomerular lesions are not remark-
able, prominent tubulointerstitial inflammation can be seen
in association with an impairment of renal function. Tub-
ulointerstitial  lesions are composed of interstitial
inflammation, tubulitis, destruction of the tubular basement
membrane (TBM), peritubular capillaritis, phlebitis, and
granulomatous lesion. These lesions present as an acute
and active process, whereas interstitial fibrosis and tubular
atrophy are chronic lesions.

Interstitial inflammation

Interstiial inflammation 1s defined as an excess of
inflammatory cells within the cortical interstitium,
excluding the subcapsular area and the area of surrounding
global glomerulosclerosis [7]. Accumulation of poly-
morphs as well as mononuclear cells in the peritubular
capillary associated with the disruption of the capillary
wall is defined as peritubular capillaritis, which is often
combined with extravasation of erythrocytes [19].

Tubulitis and destruction of the TBM

According to the Banff 97 classification [19], grades of
tubulitis (1" score) are based on the greatest number of
infiltrating mononuclear cells in the tubular epithelium
(that is, having breached the TBM and lying beneath or
between tubular cells) per tubular cross-section; if the
tubule is sectioned longitudinally, the results are expressed
per ten tubular cells (the average number of cells per cross-
section), EUVAS scoring uses the term “intra-epithelial
infiltrate” instead of “tubulitis™ [7]. Inflammatory tubular
injury, destruction of tubular basement membranes, and/or
acute tubular necrosis is included as significant histologic
findings in the “t3" grade [19]. In the case of ANCA-
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Fig. 4 Glomerular crescent.
Cellular crescent = more than
50% of the crescent occupied by
cells (a) (PAM stain). Fibrous
crescent = more than 90% of
the crescent occupied by
extracellular matrix (b) (PAM-
Masson stain). Fibrocellular
crescent = less than 50% of the
crescent occupied by the cells
and less than 90% of the
crescent occupied by
extracellular matmx (¢)
(PAM-Masson stain)

Fig, 5 Destruction of the basement membrane of Bowman's capsule. Fig. 7 Granulomatous reaction with destruction of Bowman's cap-
Infiltrating lymphocytic cells, plasma cells, and macrophages sur- sule. Accumulation of epitheloid cells is seen around a disrupted
round the lesion (PAM stain) Bowman's capsule and sclerotic glomerulus (PAM-Masson stain)

Fig. 6 Destruction of Bowman's capsule around a sclerotic glomeru- Fig. 8 Adhesion/synechia. A lesion with a local area of fibrous
lus. Periglomerular granulomatous dense infiltrate is seen around a continuity between the glomerular wft and Bowman's capsule is seen
sclerotic glomerulus with destruction of Bowman's capsule (PAM stain) without extracapillary proliferation (PAM stain)
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Fig. 9 Global sclerosis of the glomerulus of ANCA-related vascu- Fig. 11 Disruption of the wbular basement membrane induces a
litis. Bowman's space is occupied by a proliferation of collagen fiber  granulomatous reaction in MPO-ANCA-related interstitial inflamma-
mingled with epithelial cells. The basement membrane of Bowman's tion (PAM stain)

capsule is disrupted, inducing a periglomerular fibrosis (PAM-Masson

stain)

Fig. 10 ANCA-related twbulointerstitial nephritis. Early phase of  Fig. 12 MPO-ANCA-positive polyarteritis nodosa. Arcuate artery
ANCA-related peritubular capillaritis may involve a tubulointerstitial shows necrotizing arteritis without glomerular involvement (PAM
lesion, which consists of neutrophils mingled with lymphocytes and stain)

plasma cells (PAS stain)

related interstitial inflammation in Japan, almost all of the
cases can be graded as “t3" because destruction of the
TBM is usually present (Fig. 11). An interstitial. granu-
lomatous lesion can be seen together with destruction of
the basement membrane of Bowman's capsule or TBM
(Figs. 6, 7, 11).

Interstitial fibrosis and tubular atrophy

Tubular atrophy is defined by a thick irregular TBM with
decreased diameter of the tubules. It is scored according to
the percent of the cortical area involved, excluding the Fig. 13 Fibrinoid necrosis in a small artery in an MPO-ANCA-
subcapsular area. Interstitial fibrosis is defined as increased  positive patient (Masson stain)
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extracellular matrix separating tubules in the cortical area,
excluding the subcapsular area [7].

Vascular system

Vasculitis is defined by the presence of leukocytic
inflammation in the vessel wall with reactive damage to
mural structures [2, 20]. Vasculitis is usually found in the
kidney, as well as in the systemic organs, including the
lung, bronchus, nasal cavity, gastrointestinal tract, skin,
nerve, and muscles in ANCA-positive patients. Standard-
ized names and definitions of primary systemic vasculitis
have been adopted from the Nomenclature of Systemic
Vasculitis in the Chapel Hill Consensus Conference
(CHCC) |2]. In this categorization made according to the
size of the artery, large vessel vasculitis, medium-sized
vessel vasculitis, and small vessel vasculitis were classi-
fied. Large vessel refers to the aorta and the largest
branches directed toward major body regions; medium-
sized vessel refers to the area from the main visceral
arteries (e.g., renal, hepatic, coronary, and mesenteric
arteries) to the distal arterial radicals that connect with
arterioles. The vasculature of the kidney is composed of
medium-sized arteries (renal artery, interlobar artery,
arcuate artery, interlobular artery) and small vessels,
including small-sized arteries (afferent arteriole, efferent
arteriole), capillaries (glomerular capillary and peritubular
capillary), and venules. ANCA-related vasculitis, such as
WG, MPA, and CSS, typically affects small-vessel vas-
culitis, which shows histologically fibrinoid necrosis in the
vessel wall [1]. By contrast, polyarteritis nodosa (PN),
which is usually ANCA negative, is designated as vascu-
litis of medium-sized or small arteries without vasculitis in
the glomerular capillaries and venules, However, some
Japanese patients may also display MPO-ANCA (ANCA
directed against myeloperoxidase as determined by
ELISA), which reveals necrotizing vasculitis in medium-
sized arteries without glomerular involvement (Fig. 12).

Fibrinoid necrosis

Necrotizing vasculitis showing fibrinoid necrosis in the
interlobular artery (Fig. 13). or arteriole between the
afferent artery and hilar artery (Fig. 14), or venule
(Fig. 15) associated with few or no immune deposits is a
common feature of WG, MPA, and CSS.

Granulomatous arteritis

According to CHCC, WG manifests with granulomatous
arteritis, which reveals a palisading arrangement of infil-
rrating macrophages (palisade cells or epithelioid cells)
surrounding a necrotic lesion, including multinucleated
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giant macrophages (Fig. 16a, b, ¢). This lesion should be
differentiated from the reparative or healed granulation
tissue stage of necrotizing vasculitis (Fig. 17a, b) [21].

Endarteritis

Endarteritis is reflected by arterial intimal proliferation,
which may follow fibrinoid necrosis in the media, thereby
inducing a narrowing of the artery with subsequent organ
infarct or gut perforation, This lesion consists of prolifer-
ating myointimal cells, which are presumably derived from
medial smooth muscle cells and can be found in fibrinoid-
necrotizing medium-sized as well as small arteritis
(Fig. 18). Myointimal cells with inflammatory cell infil-
tration result in fibrotic scar formation in the intima, a
process known as occlusive endarteritis (Fig. 19), and can
be potentiated by immunosuppressant therapy. In the EU-
VAS scoring system, chronic endarteritis is designated as
sclerosis [7].

Arteriosclerosis (arteriolosclerosis)

Arteriosclerosis (arteriolosclerosis) is defined as a chronic
lesion characterized by abnormal thickening and hardening
of the walls of the arteries with a loss of elasticity. The
major form of arteriosclerosis in the medium-sized or small
artery in the kidney does not show atherosclerosis, in which
plaques of fatty deposits can be seen, but rather a prolif-
eration of myointimal cells and fibroelastosis in the inner
walls of the arteries (Fig. 20), by which arteriosclerosis
may be distinguishable from endarteritis.

Histologic grading and staging of the
glomerulointerstitial lesions in rapidly progressive
nephritic syndrome (Shigematsu scoring system)

In Japan, one of the groups working on “Progressive Renal
Diseases from the Specially Selected Diseases of the
Ministry of Health and Welfare Research Project™ (1996—
1998) studied rapidly progressive nephritic syndrome
(WHO) in an effort to develop earlier detection methods
and to produce guidelines for the effective treatment of
these syndromes [15]. Based on these efforts, histologic
grading (acute activity index) and staging (chronicity
index) for glomerular and interstitial lesions were devel-
oped by Shigematsu et al. to help to guide treatment
decisions [16]. This histologic evaluation focused on the
characterization of acute and chronic lesions among in-
tracapillary, extracapillary, and interstitial lesions, as
shown in Table 1. This system precisely assesses activity
such as grading and chronicity as staging for glomerular
lesions and interstitial lesions using a sum score in each
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Fig. 14 Necrotizing vasculitis in an arteriole between the afferent
artery and hilar artery in an MPO-ANCA-positive patient (PAM stain)

Fig. 15 Vasculitis in the venule of an MPO-ANCA-positive patienl
(PAM-Masson stain)

glomerular lesion, and then calculates a mean score by
dividing the sum score by the total number of glomeruli
[16]. However, this system is complicated and remains
controversial for reproducibility, because the grades of the
histological parameters are not expressed as an extent of
distribution, but are expressed as the average number of
grades and stages in respect to glomerular and tubuloin-
terstitial lesions. Moreover, the vascular lesions were not
considered histological parameters.

EUVAS histological classification

In the EUVAS scoring system, the severity of active as
well as chronic histological parameters seen in the
glomeruli are expressed as a percentage of the number of
glomeruli showing a corresponding parameter to the total
number of glomeruli. The histological parameter of the
glomerulus includes fibrinoid tuft necrosis, extracapillary
lesions (crescent), sclerosis, adhesion (synechia), and

) Springer

Fig. 16 Granulomatous aneritis of interlobular arery in an MPO-
ANCA-positive patient. Granulomatous lesion showing palisading
arrangement of the infiltrating macrophages (palisade cells), which
surround a necrotic lesion, including multinucleated giant macro-
phages (a). Granulomatous lesion shows positive staining with anti-
human macrophage antibody (KP1) (b), but negative staining for anti-
smooth muscle actin, which stains only smooth muscle cells inside the
artery (c). (a Masson stain, b immunoenzymatic method on a paraffin-
embedded section using anti-human macrophage antibody (KP1),
¢ immunoenzymatic method on a paraffin-embedded section using
anti-smooth muscle actin)

Fig. 17 Healed granulation tissue stage of necrotizing vasculitis
(Arkin classification stage III) [21]. Areritic lesion of interlobular
artery in the kidney of a PN patent showing the healed granulation
tissue stage in Arkin's classification (a) (HE stain). Elastica Masson
staining shows the remaining internal ¢lastic lamina (b)

others. Extracapillary lesions (crescent) are divided into
circumferential (>50% of Bowman's space) and segmental
(=50% of Bowman's space), each of which is further
divided into fibrous and cellular (including purely cellular
and fibrocellular crescents) types. Among the number of
each cellular or fibrous crescent, the numbers of crescentic
glomeruli  with  periglomerular  infiltrate  and/or
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Fig. 18 Acute and active endarteritis of interlobular artery. Acute
endarteritis consisting of proliferating myofibroblasts and inflamma-
tory cells in the intima of medium-sized arteritis, which shows
fibrinoid necrosis within the media (HE-stain)

Fig. 19 Occlusive endarteritis of interlobular artery. Fibrotic scar
with inflammatory cells in the intima results in arterial occlusion
(PAM stain)

granulomatous reaction are calculated. Sclerosis is divided
into local (small rounded area of scarring within the floc-
culus, <20% of the glomerulus), segmental (>20%, <80%
of the glomerulus sclerosed within the flocculus), or global
(>80% of the sclerosed glomerulus). Finally, among the
local, segmental, and global sclerosis, the number of
glomeruli with periglomerular infiltrate and granulomatous
reactions is also calculated (Table 2).

Other parameters of the glomeruli are assessed dichot-
omously or trichotomously in the EUVAS scoring system,
including mesangial proliferation [+ = more than three
nuclei per peripheral mesangial area in glomeruli, which
are not affected by sclerosis or extracapillary proliferation
(score —/+)], mesangial matrix increase [significant
increase of mesangial matrix in silver stain or PAS stain
(score —/+], mononuclear/granular cell infiltration [signif-
icant: =5 cells per glomerulus in 50% of glomeruli,
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Fig. 20 Areriosclerosis. The lesion in the medium-sized artery does
not show fatty plaques, but does show proliferation of myofibroblasts
and fibroelastosis in the inner walls of the arieries (PAM stain)

mononuclear cells or granulocytes in the capillary loops
(including glomeruli affected by crescents or sclerosis),
score + or —], and GBM thickening (thickening of the
GBM, — = no thickening; + = thickening in <50% of the
glomeruli; 4+ = thickening in =50% of the glomeruli).

In evaluation of the tubulointerstitium by EUVAS,
parameters including edema, focal infiltrates (— no infil-
trate; + mild infiltrate; ++ dense infilirate) or diffuse
infiltrate (= no infiltrate: + mild infiltrate; ++ dense
infiltrate), cell types of infiltrates (— = cell type is not
present; + = cell type is present; ++ = cell type is pre-
dominantly present) for neutrophils, mononuclear cells,
and eosinophils, fibrosis (— = no fibrosis; + = focal
interstitial fibrosis; +-+ = diffuse interstitial fibrosis), and
interstitial granuloma (accumulation of epithelioid cells
with or without giant cells without glomerular remnants
(count the number of granuloma in the biopsy; may occur
in perivascular, periglomerular and peritubular locations)).

In regard to the tubules, parameters included casts
(— = no casts; + = occasional casts; ++ = numerous
casts), necrosis — = absent; + = present), atrophy
(— = absent, + = small foci or atrophy; ++ = extensive
tubular atrophy), and intra-epithelial infiltration (infiltrate
present in the tubular epithelium).

Parameters of arterial evaluation included sclerosis
(intima fibrosis, splitting of elastica membrane, decrease of
lumen size and/or calcification; score —/+), necrosis
(presence of fibrin or fibrinoid material; score —/+), vessel
wall infiltrate (score —/+), cell types of infiltraie (neutro-
phils, mononuclear cells, and eosinophils), vessel wall
scaring, and thrombosis (score —/+/4+).

In regard to the evaluation of arterioles, including
afferent, efferent and medullar arterioles, parameters
included hyalinosis (subendothelial deposits of PAS-posi-
tive material; score —/+), necrosis (score —/+/++), vessel
wall infiltrate (score —/+), cell types of infiltrate
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Table 1 Comparison of Shigematsu scoring system, EUVAS scoring

system, and our proposal concerning histological parameters

Glomerulus

Shigematsu EUVAS Our
scoring  proposal

scoring

Total number

Normal

Mesangial cell proliferation
Endocapillary hypercellularity
Tuft necrosis
Cellular/fibrocellular crescent
<50%

=50%

Fibrous crescent

<50%

=50%

Glomerulosclerosis

Gilobal

Segmental

Local

Collapse

Adhesion/synechia

Double contour

Destruction of Bowman's BM
Periglomerular infiltrate
Periglomerular granuloma
Fibrin thrombi
Mesangiolysis

Mesangial reticulation
Mesangial expansion
Mesangial interposition
Exudates into urinary space
Rupture of GBM

Extracapillary inflammatory cells

Parietal epithelial proliferation
Pseudotubularization
Ingrowth interstitium

Tubules

Cast

Necrosis

Atrophy®

Intra-epithelial infiltrate (tubulitis)*

Destruction of tbular BM*
Interstitium

Fibrosis

Infiltrate”

Mononuclear cells
Neutrophils

Eosinophils

Granuloma
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Table 1 continued

Glomerulus Shigematsu EUVAS Our
scoTing scomng  proposal

Edema Q X *
Peritubular capillaritis O ® [#]
Vascular
Arcuate artery
Sclerosis x O
Necrosis ® O
Endarteritis x * O
Cell type of infiltrate®
Neutrophils % % e}
Mononuclear cells % % 0]
Eosinophils * * @]
Thrombosis x O o}
Granulomatous change X x (0}

Interlobular artery

Sclerosis ® o o

Necrosis 8] @]

Endarteritis * * 9]
Cell type of infiltrate®

Neutrophils % (@] Q

Mononuclear cells * 8] o

Eosinophils x o) o
Thrombosis x o] o]
Granulomatous change * * @}

Anteriole

Hyalinosis x o} (@]

Necrosis x o O
Cell type of infiltrate"

Neutrophils * o O
Mononuclear cells * (] o
Eosinophils x O O

Thrombosis * O o]
Granulomatous change x x o}
Venular changes % * Q

* Evaluated by — non, + <25%; ++ 25-49%; +++ 50%<
BM basement membrane

© adopted
* unadopted

(neutrophils, mononuclear cells, and eosinophils), vessel
wall scaring, and thrombosis (score —/+/++).

Proposal for standardization of pathological diagnosis

A score sheet for the proposed Japanese scoring system is
included in Table 3. In addition to the parameters analyzed
by the EUVAS systems, the present system also assesses
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Table 2 EUVAS scoring Number of glasses evaluated (-
system Number of glomenuli with: penigh granub
infiltrate reaction
fibrinoid necrosis — (o] -
narmal = —_ —
fibrous
llary] ircurm {0 cellular =
K
Total number
of glomarull segmental 1 fibrous =
callular
segmental = = =
global = da
synechia [
others — O O
total =] f) O
Table 3 Score sheet of our proposal
[Case No. ] date ] [pathotogist ]
1] 2] a] 4] 5| 6] 7] 8] o[ 10]11]12] 1] 14] 15] 18] 17] 18] 19] 20 21] 22] 23] 24] 25] 28] 27] 28] 2a] 30]
narmal
|_jgiobs sceres
smasangial cell profileration
Emwm
'Cabular crescent 50%
5 Crascant <50%
crescent :50%
it necrosis
(Megmental scierosis
Emmhﬂm
librous crescent <50%
ismwm
sachasion
- —
total number ( ) sl vascular (scom 0.1.2.3) Tubulus
conex : medullas ( ] | %] sciavtin| ryatrens | necrows [vasosns]  jubular atrophy -
inflammation | %] tubuitis 0,123
e omrctucar TBM destruction  0,1,2.3
mononuciear calls -, 4, ++ tubssar P Y
eosinophiis -, +, ++ vanule
neutrophils «, +, ++ pc
granuloma -, +, ++ mononuclear cells -, +, ++ - nong; +, mild, ++, severs
| osinophils -, +, ++ O;none  1:<25% 2:2549% 3;50%s
neutrophils -, +, ++
granuloma -, +, +4+

destruction of the TBM as well as the basement membrane
of Bowman's capsule, the presence of granulomatous lesion
in the arteries as well as the interstium, and vasculitis,
including endarteritis. On the other hand, extraglomerular
infiltrate, double contour of GBM and mesangial matrix
increase from the EUVAS system as well as mesangiolysis,
mesangial reticulation, mesangial expansion, and mesangial
interposition from the Shigematsu scoring system were not
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adapted in order to maintain reproducibility. Extracapillary
lesions, such as exudates into the urinary space, rupture of
GBM, extracapillary inflammatory cells, parietal epithelial
proliferation, pseudotubularization, and ingrowth interstit-
ium from the Shigematsu scoring system, were not adopted,
but were substituted by the term “tuft necrosis™ or “cres-
cent” (cellular, fibrocellular, and fibrous) in the present
scoring system.
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The extent of tubulointerstitial lesions, including inter-
stitial inflammation and interstitial fibrosis with tubular
atrophy, is assessed dichotomously or trichotomously in
the EUVAS scoring system. The present system evaluates
extended tubulointerstitial lesions more precisely. It is
scored as the percentage involvement rounded to the
closest 10% (i.e., <5% = 0%). Semiquantitative criteria
for interstitial inflammation is evaluated according to the
extent of inflammatory cells in the cortex 0 = no or trivial
interstitial inflammation (<10% of unscarred parenchyma),
1 = 10-25% of parenchyma inflamed, 2 = 26-50% of
parenchyma inflamed, 3 = more than 50% of parenchyma
inflamed. The grade of intraepithelial infiltrate (tubulitis),
destruction of TBM, and acute tubular necrosis is expres-
sed as the extent of tubulitis (0 = <10% of unscarred
parenchyma, 1 = 10-25% of parenchyma inflamed,
2 = 26-50% of parenchyma inflamed, 3 = more than 50%
of parenchyma inflamed). Semiquantitative criteria for
interstitial fibrosis with tubular atrophy are evaluated
according to the extent of interstitial fibrosis with tubular
atrophy in the cortex: 0 = no or trivial interstitial fibrosis
(=5% of unscarred parenchyma), | = 6-25% of interstitial
fibrosis, 2 = 26-50% of interstitial fibrosis, 3 = more
than 50% of interstitial fibrosis. Cell types of infiltrates
(— = cell type is not present; + = cell type is present;
++ = cell type is predominantly present) for neutrophils,
mononuclear cells, eosinophils, and granuloma were
evaluated.

Vascular lesions are evaluated on arteries and arterioles
dichotomously or trichotomously in the EUVAS scoring
system. The present system evaluates vascular lesions more
precisely. Arterial lesions are scored based on the most
severe lesions, and arcuate artery, interlobular artery,
arteriole, venule and peritubular capillary are evaluated
with reference 1o sclerosis, necrosis, vasculitis (endarteri-
tis), and thrombosis. The grade of intimal thickening
(fibrosis) is shown (—, 1 < 25%; +, 26-50%; ++, >50%
thickness of intima/thickness of total vascular wall). In
addition, arteriolar hyaline is also noted as present or
absent. Cell types of infiltrates (— = cell type is not
present; + = cell type is present: ++ = cell type is pre-
dominantly present) for neutrophils, mononuclear cells,
eosinophils, and granuloma were evaluated.

Discussion

(1) Why is our proposal based on the EUVAS scoring
system and how did we develop this system?

The present study outlined the histologic parameters of
renal ANCA-related vasculitis in an effort to standardize
the diagnosis of the disease in Japan. In order to create a
new scoring system, we reviewed both Shigematsu's
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scoring system and the EUVAS scoring system. Shig-
ematsu's grading and staging system consists of the
average score of various glomerular and tbulointerstitial
lesions and is therefore not suitable to select each glo-
merular and tubulointerstitial parameter for distribution as
a prognostic marker. Moreover, this system does not take
vascular lesions into account. The EUVAS scoring system
systematically reviews the critical histological parameters.
Consequently, the proposed scoring system was principally
based on the EUVAS scoring system, and basic patholog-
ical parameters were selected and added to consider renal
involvement in Japanese ANCA-related vasculitis
(Table 1). This system uses two different types of evalua-
tion. First, many glomerular lesions were scored
quantitatively as a percentage of the total number of
glomeruli. Second, other pathological parameters (e.g.,
some glomerular parameters as well as interstitial and
vascular data) were scored dichotomously or trichoto-
mously according to a present/absent or —, +, and ++
scale. According to an international survey study, data on
inter- and intra-observer agreement gave more favorable
results for the analysis of quantitative data than for
dichotomous scoring systems, This result indicates that
when the observers were obligated to review the biopsies
more comprehensively, the inter- and intra-observer
agreement was clearer than when a simple decision, such
as in a dichotomous scoring system, was required [7].
Therefore, the present scoring system requires quantitative
evaluation not only of glomerular lesions, but also tubu-
lointerstitial and vascular lesions.

(2) What can the quantitative evaluation of glomerular,
tubulointerstitial, and vascular lesions bring?

Semiquantitative evaluation of tubulointerstitial and
vascular lesions was adopted in the present scoring system,
as well as facilitated siatistical evidence about the corre-
lation between histological and clinical parameters. The
EUVAS histological scoring system also showed the suc-
cessful study of histopathological analysis of renal biopsies
and evaluated its correlation with renal functioning. The
predictive value of clinical, serological, and histological
parameters for the renal outcome were analyzed by mul-
tivariate analysis, resulting in an index that is valid for
clinical use. Specifically, the formula for the estimation of
renal function at 18 months is as follows: GFR (glomerular
filtration rate) 18 (ml/min) = 17 + 0.71 x GFRO (ml/
min) + 0.34 x fibrinoid necrosis (%) + (.33 x segmen-
tal crescents (%) (7 = 0.60; standard deviation = 19 ml/
min) [12].

(3) Why should the vascular lesion be evaluated
respecting the level of artery?

Vascular lesions in each arcuate artery, interlobular
artery, and arteriole need to be evaluated in the present
scoring system, because a differently affected level of renal
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vasculature in ANCA-related vasculitis between Europe
and Japan has been noticed. Histological evidence of small-
vessel arteritis in ANCA-related vasculitis is rare (about
15% of cases) even with a lower prevalence of medium-
vessel arteritis in Europe. In the recent EUVAS MEPEX
(randomized trial of adjunctive therapy for severe glo-
merulonephritis in  ANCA-related systemic vasculitis-
intravenous administration of methylprednisolone versus
plasma exchange) study of 100 renal biopsies, the fre-
quency of small-vessel arteritis was 11%, and the
frequency of medium-sized arteritis was 4% [13]. Pre-
liminary data from 72 cases of MPO-ANCA-related
vasculitis from a Japanese study group detected 21 out of
72 cases (29.1%), including arteriolar vasculitis (13 out of
72 cases, 18.1%), interlobular arteritis (8 out of 72 cases,
11.1%), and arcuate arteritis in 1 case. Although the defi-
nition of the term “medium-sized artery” in the kidney is
still controversial, it suggests possible immunological and
morphological differences between Japanese and European
populations as well as potential differences in genetic and
environmental factors and/or pathogenetic morphogenetic
mechanisms. PN mainly affects medium-sized vessels and
can be differentiated from WG, MPA, and CSS by the
absence of glomerular lesions according to CHCC defini-
tions [2). However, there have been a few reports of large
vessel involvement in ANCA-related vasculitides in Japan,
as shown in Fig. 12, and in North America and Europe
[22].

(4) Why should the presence of granulomatous lesion in
the artery and in the interstitium be evaluated?

The presence of granulomatous lesions in the arteries as
well as in the interstium was also evaluated in the present
system. The extent of destruction of the TBM as well as of
the basement membrane of Bowman's capsule is also
assessed, because this destruction induces a granulomatous
lesion, and the grade of tubulitis and TBM destruction was
correlated with the titer of C-reactive protein (CRP) (our
preliminary data; abstract in the International Symposium
of Vasculitides, September 29, 2007, Tokyo). According to
CHCC definitions, granulomatous inflammation of an
artery or perivascular interstitial area is found in WG,
whereas pauci-immune necrotizing glomerulonephritis is
common to both MPA and WG [2]. Therefore, the prin-
cipal difference between these two entities may be the
presence of granulomatous inflammation in the latter dis-
ease; however, according to our experience in Japan, this
histological criterion does not help to discriminate WG
from MPA. Indeed, in almost all cases, patients with
positive MPO-ANCA showed a renal lesion, which is
essentially indistinguishable from patients with classical
WG showing an extrarenal granulomatous lesion in the
upper respiratory tract or in the lung. In terms of the dif-
ferential diagnosis of WG versus MPA, a consensus
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stepwise algorithm has been developed using criteria from
the American College of Rheumatology (ACR) and CHCC.
It can successfully categorize ANCA-positive patients into
a single classification [23]. Whether the presence of a
granulomatous lesion is a hallmark of WG remains to be
solved in the future. CSS, allergic granulomatosis and
angiitis, is often found in the context of vascular and
extravascular granulomatosis containing a large number of
eosinophils. Clinically, bronchial asthma and eosinophilia
are found. Renal involvement is present in 25% of all
cases, reflecting the relatively benign course when com-
pared with MPA [24]. The presence of these criteria,
including eosinophil-rich and granulomatous inflammation
involving the respiratory tract, necrotizing and granulom-
atous arteritis affecting small to medium-sized vessels,
asthma, and eosinophilia, yields a sensitivity of 85% and a
specificity of 99.7% for the diagnosis of Churg-Strauss
arteritis [25]. This is also a reason to evaluate the presence
of granulomatous lesion in the arteries as well as in the
interstium.

(5) Is there any difference between MPO-ANCA- and
PR3-ANCA (ANCA directed against pronase 3 as deter-
mined by ELISA)-related vasculitis concerning the
histology and the prevalence in Asia and Europe?

Knowledge of the differences in renal histopathology
between MPO-ANCA- and PR3-ANCA-related vasculitis
or MPA and WG is relatively limited, although distinct
histologic differences may help to establish a more definite
diagnosis and may give insights into the pathogenesis of
ANCA-related vasculitis. One study of 173 renal biopsies
reported that the characteristics of chronic injury were
more prevalent in biopsies from patients with MPA than
with WG, which suggests that the pathogenesis and/or
course of these diseases may be distinct [11]. Franssen
et al. reported that patients with PR3-ANCA positivity had
more fibrinoid necrosis and a higher activity index than
those with MPO-ANCA positivity and that patients with
MPO-ANCA had more glomerulosclerosis and a higher
chronicity index [26]. By contrast, other studies have
reported contradictory results or no differences between
these groups [27, 28]. MPO-ANCA-related vasculitis is
prominent in Japan and China, whereas PR3-ANCA is
common in Europe. Patients with MPO-ANCA-positive
WG are often found in the Chinese population and have
been analyzed with regard to the histological differences
between MPO- and PR3 ANCA-positive WG [29]. Two
nationwide Japanese surveys demonstrated that the preva-
lence of patients with WG is very low compared with that
of patients with microscopic polyangiitis (MPA) [30] and/
or renal limited vasculitis (RLV) [31]. In Japan, the annual
prevalence (i.e., the estimated number of patients treated in
1997) of WG is only 2.3 per million, whereas that of MPA
and/or RLV is approximately 13.8 per million [30, 31].
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Furthermore, MPO-ANCA was identified in 79-93% of
patients with MPA and/or RLV in Japan, whereas reports
from Europe described a percentage of 44-69% [11, 32—
35). Fujimoto et al. [36] reported that the estimated annual
incidence of primary renal vasculitis in Miyazaki Prefec-
ture was 14.8 (95% CI 10.8-18.9) and 44.8 (95% CI 33.2-
56.3) per million adults (>15 year old) and seniors
(>635 year old), respectively. Another study of rapidly
progressive glomerulonephritis in Japan characterized
subtypes as p-ANCA-related glomerulonephritis (67.3%),
c-ANCA-related glomerulonephritis (4.7%), ANCA-nega-
tive pauci-immune type glomerulonephritis (6.4%), anti-
GBM glomerulonephritis (8.8%), and lupus nephritis
(8.2%) [15].

(6) Problems remain to be solved in the future

A disease condition presenting with only pauci-immune
focal necrotizing glomerulonephritis, crescentic glomeru-
lonephritis, or arteritis in the absence of other organ system
involvement is generally classified as “renal-limited”
vasculitis (RLV). In Japan, laboratory testing for ANCA is
supported financially by national insurance. Thus, many
more patients are being diagnosed and treated in an early
stage of disease, resulting in higher rates of remission
before the full clinical course becomes apparent. Later
clinical manifestations may follow, suggesting the onset of
vasculitis in other systemic organs. It has not yet been
determined whether combined systemic vasculitis or late
onset of systemic vasculitis occurs more frequently when
RLV patients show not only necrotizing glomerulonephri-
tis, but also medium-sized or small arteritis. These
problems remain to be solved in the future,

In Japan, the histology-based therapeutic choice for
ANCA-related glomerulonephritis is still uncertain. Sakai
et al. reported the impact of a histologic scoring system,
including the distribution and stage of crescents, and grade
of tubulointerstitial lesions for an outcome prediction, but
it is insufficient to guide the choice of therapy [15]. Thus, a
future study to characterize optimal treatment regimens
based on histological distinctions of ANCA-related vas-
culitis would be of benefit. This classification will also be
applied for anti-GBM nephritis (nephritis in Goodpasture
syndrome) and idiopathic crescentic glomerulonephritis.
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IgA nephropathy Working Group score sheet

“Mesangial cell hyperceliularity

Total Mesangial score

no hypercellularity (0)

mild (1) (4~5 cells)

moderate(2) (6~7 cells)

severe(3) (28 cells)

Case Number
Scorer
Date

Total number of scorable glomeruli

A B |>>

Mean mesangial score (B divided by A) | |

Indeterminate

>2203550>

Total number of glomeruli

Normal glomerulus

Segmental sclerosis

Adhesion

Ischaemia/collapse

Indeterminate mesangial cellularity due to : Total

Global sclerosis
Advanced segmental sclerosis
Ischemic/collapsed

Incomplete mesangial area
Crescent only (type in col. B)

Endocapillary hypercellularity

Segmental

Giobal

GBM duplication

Necrosis

Tubular atrophy (%) (score to nearest 10 %)

Interstitial fibrosis (%) (score to nearest 10 %)

Interstitial inflammation (%) (score to nearest 10 %)

check in scarred areas only

in scarred and non-scarred

Extracapillary lesions-cellular

Tiny focus(<10 %)

Small focus(10~25 %)

Crescent (26~50 %)

Crescent(>50 %)

Extracapillary lesions-fibrocellular

-hﬂny focus(<10 %)

Small focus(10~25 %)

Crescent(26~50 %)

Crescent(>50 %)

Extracapillary lesions-fibrous

Small focus (10~25 %)

Crescent(26~50 %)

Crescent (> 50 %)

Arteriosclerosis interlobular arteries  None present

No intimal thickening

intimal thickened and <25 % media

Intimal thickened and 25-~-50 % media

intimal thickened and > 50 % media
arcuatel arteries & larger None present
No intimal thickening

intimal thickened and <25 % media

Intimal thickened and 25~~50 % media

intimal thickened and > 50 % media

Arteriolar hyalinosis present
absent

Other

okt 2WEE 2 TIORL /2. /4, MERER, W
Rz 34 2 JstE B ok he ) & THIEDR (15198 i/ %
BRiE X i & Bk HEETR % 1022 L0 % TR
L, MmAHLTiE, ABIR(% < A TERBIIR) Mo R
PENRE O FREE (NI IE Z /RO S <100 @ <25 %,
25~50 %, 50 %<) & MIBHAR I o) 6 ko 43 8% Sl L
%

£ 16 OFEMiERD 6 287 IEROBME T — ¥ EHE
BRAR AU = 7 (MR B I MER % i) . AF 7 St
Mk, WIS T IgA WHE &Sl X 7o fE B, AR A9
G CMIC L 3 FEN S R, BITEARSS W
Ve 5 SFLL RS WK LR AER, 2 LT, WE
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Y REBROMA L L) M S EERO S B, BERKIZT
BRIREHAS 10 AL LORERITH - 72,

FROBE A7 A=y ZERIICTRMIL, BETFHREL
THENTBARAOHEZ 0 AT v PRI TIT-1 -2
5,5 ELNOBITBARE 5 06 10 ELNTOELS
OB AR LTS, A4 ¥ LMo R -
AR WEE LAY, SEHEEARE LRI
CEVWTHRZEE RN, 36ic, FREHLEE
it (BRAR) Wik & spitkmifbic i, 2¥HE2FBE Y
H e (RSt + SRR ) & 10 GEEEYE) 2 B ikIZ 5317,
BEAFTA v IR RfTo L 28, EkE S FLUADE
AT, A EELRENRE(, o8
FER{LEE 7 & CHCBRBENE ¥ A B TEREE & BRUGRERIERE (LR
B R TEY T, —H, 5 D6 10 FLUATOEN
MAHTIE, BRIGRERMEFELE E L ICTERTEY H R




BickrELRBO N, ot
BLE L 6 IR H BT
EAMEL 2 Lok e B
kI, 5sELROEBEAE
iz, emtErEl, ok,

B ER R E ot ZE O
flizikhTd 245, 5 ELIBOE
Wi AELHET 2 L, QfEishh
te¥ B 6RO F @0 ETH D
I EMbhoi,

BlLEDZ 6, ElhtkRERE
WL LT, MR, B
fRatEd A i, CHREME REHRIE
(B2 1a, b) AF, 1@IEARERIEFMEL L
T, fitk (BRIR) AEREEEL, &
e ARk (L, MHEEEAE
(B3 2a, b) 25, FFHiONIR & 4 55
B A=y L LTHIENA, Lk
doEBaRTHRO S NERY
L THMRTs (&2, 4,
(S8 Sy WU P - - R OMERRE
RTFRI-HELERO 2R 20
Evg Bl Tl (B8 3a).
LirL, SEfmEEEY < %M
Mo 1/4 BT oRATT, SR
MR TH S M DEAE LD
B DR H D (14 3b),
MR- A D > b XN ER
oL THERNPTHS.

' 3 1 ‘Ii

E1 IgA BREOEHHAE L L TOMEREYA () & AREEHMNTREETE
(b) (PAM F£2)

2 IgA REORERE L L TORE

(PAM F:)

BAMEWHRIZH VR 287 M BT, RERERL,
DEHEER,Fow v 8E0flif, 0 3 2OMENT
A= EZHOT, 10%E 0%%EVY L LAIBGETO
OR 73 8i(split system) 2T 5 &, 1/Cr OFFNELRICE
| #FCPEEERE). IBE(FHRIERNRLEE), M

V',
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i

L AR . .
(LR IR Y (o) S RIEIEEBE (D)

=g

(TR B8 O A2 2 EAHIL 227,

2oz, WEAS A—72ERMICENT 2 LI BN
BBV TIR, THEFNORENT A =82 LO%KRE
HOEFHREZRI- AT 2MEELELEHRTSLVLAfE
Hi—RicgAnsnic v, 0L REH G, W
EIC B LTI, FEIHERERIBHE & L THlBaME Y A,

GHERIREEE H ok, BEIMATRETELS, £ L T8RRI



452 1A WHEE O RIT 4

%2 ERFHEEESE(R)CAVShAZEDE BEREOER

A RRECETIBEEOEE
& AtE (diffuse) : 50 %Ll EOARBICHEOTHERT.
iR (focal) | 50 %FHBORREICFEDOABERT,
ik (global) © AIXEEMMERBO 50 %Ll LEEZATHEE (FHRERKBLEOERICH L TTEER)
SR (segmental) : RERGEFMERBO 50 U ABESEFACHE (DA L HAREEENERBEO¥XANRTS nTwnwd.)
(AR EBRBEORRCH L TTEER)
Pt MRS (endocapillary hypercellularity) © AREEHELTRBOTEAOHRBAENL, BEOMIMEESIZEEILT
(AF-:F :iiok: 1]
B (karyorrhexis) | Pk — 2 PR/ R ELLIEEOTFE
5E (necrosis) © 7 7 v OBHPEERE# > TAREEEENHET I
HIRGEEEM 2 H{E (GBM duplication) : AIREEEREH 2 BEOBMERL, EAREBEEHE TV TEWELTELL,
A ¥y LAERE (increased mesangial matrix) | XY F U7 LOMRARTOMNT, ZOEEOTEFEMOEI LE L
2 0OHMicEWT XY v EILAMEE 2 @ EEBLS,
L (sclerosis) : HPAEEORMICE D FEMETFEHNAELLFELIEL, BT EEH > TLWTHEVWELTELWL, &, BF
@EhrH->THLEL,
UM (adhesion) : RBEEEMEFREEA IV EOMOERL LHANEEL, FAMBEZLHIRBERTOREMSHELT
Wa(EX), +0Of, LUTOEBCTELTWANFBRELCRE> TWEWL, “Ro7BAAD 20 %L TT. ARGERMER
BeR v oRMOERL RN REORMEET."
B HRE (extracapillary lesions) (L FOFER(CHh b,
B MR BRE = 7o (3 B4 B ¢ (Extracapillary cellular proliferation or cellular crescent) © 3 ML E O E A EMIIRAN S
D, FORSE L THEEN 50 %L EB2BEE S, 2510, COFRCLIARFEABORICEDHEMEN5(<10 %, 10~
25 %, 26~509%. >509%)
B b 8 W B R I 1 3 40 4 BB ¢ B (Extracapillary fibrocellular proliferation or fibrocellular crescent) © 5§ & #lf2 A4
BEEOBASHE (ML 50 %LU T TRES 0 BUTF)ICEDADNERII BWAAD 25 %L DREVWEREZ T, COF
BERULFELVER T ROBEEND. BOERRERREIR
S AR 2 7o (3 881 4 B 4 (Extracapillary fibrous proliferation or fibrous crescent) : /12 ¥ BFBE® 10 %L LD
90 %Ll FOMBEMABRBEORMICE > THELDRTWAHY, 25, COFRBICLIZARBAFORICLD AT (<10 %.
10~25 %, 26~50%, >50%) (R3).
7\ B 4% (small crescent) © HIREFABO 25 %LU TESEZACEAERME 1 22T (FX).
AY U ET AN TOER CHMa2 b,
EX(normal) | XH YD LAEHIC 3 BUTOAY »FI LBENESHh S,
BE(mid) | AT UFILRHEIC 4~5 BOAY X O LERENIEShS.
hE A (moderate) | A ¥ LBRHEIC 6~7 BoX Y £ AMEIARS NS,
W (severe) : AUV FOLRBIC s @BUEOAY £ LMENESh D,
SE BHtHRICECAMEFHET S LICENELORRENFE= LB,
SR EE(L (segmental sclerosis) | RREEHEOERBO—B(I~TORBERS LV ICEENBEHSNS,
IRIREE(L (global sclerosis) | RIMMFEMNERBOSEIEEL LHE
BB/ M 1 #% 2R % (collapsed/ischemic glomerulus) * RERGBEEMEFRBEL, HOTUEOREPRY T VROBKEEHSE
ahHd.

B. REBEMHEATOTE

FR#EERR (wbular atrophy) : RETRERH TR CEEL, REERSENHLTLIH8, BEHICHEVLT, BRTOMREE
BUWERESEEROWTAIFEENS, ZIFPEIECEVTIE 10 %I TEE S ALTHMEZ NS (BIAIE<5%=0%).

158 484 {k (interstitial fibrosis) - #WE FHMER < BFRHEOMAN T RUTHEMERVcHREARNORNBEEREYT, A37
fEeE VTR 10 BB THERAALTHEZ NS (HRE<5%=0%).

[E 98 O 24 5E (interstitial inflammation) : BEEOMER SO AEHEBMNEET, AJI7HCEVWTIZ 10 %BRETHEEREALT
Fiizcha(FRE<5%=0%). HEHNEREEFCRERBLTWAHESIENET B,

F OO REEFE (additional tubular lesions) | L FOWMEABNIEMET 2. 20 %LU LOFRETICEVWTREEEERNT2IC
FMRICE > THRAT I LI LIS ROFMROFENBNIEIAET 2, TOR AEEHESIBENS S,

AR WE (acute tubular injury) ' FHEEEROREF &S AL ICREE LESEMLI S s L TERZ RS
SHGIRME R OMEEZEY .

C. NEREOES

B ARBE (arterial lesions) ' BEWELFEIC L - TRAIAFPEND. NEMBFErTALDAZEBREHBELCAIFES R
%, NEEEEPEORE:ERTSZIECLDUTICEBNCHEEZ NS (<25 %, 25~50%. >50 %).

MW ARFEEE (arteriolar lesions) © EFEMELNOEBREEY HNIFHET 5,

BN BREY F{t (arteriolar hyaline) * EA3H WML EEHT 2.

EEEE  tOoOEETNENEZOMORICERT 5.
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B3 REOENTOENMET MEEAEREEM->TLWEW (), BMEFXA

GETERERMERTE#->TVWEY, R EAE 1/4UTTHEI LS, B
BELTRIEAKELTERENS ().

% 3 EMFHEERSN(R)

BRABL+IMERE" AEAT AEAT+ BHEAT
MRFOEER caysam/RARER 03 BEREZ 03
Grade | 0<<25% A A/C C
Grade || 25 %= <50% A A/C c
Gradelll 50%sS<75% A A/C C
GradelV T8 %S A A/C C

FRUERE(A) | MERREEAE, lﬂ&ﬁﬂ‘ag-*—ﬁﬁi. REFRTE
BERT (C) | SMERREREE, SEMERRERE, REELRE

® 4 ERFPOWMES (grade | ~IV) 15 ST EABOEHSHE CBFE TR

R RREeHmE 2L AMFEE AFRE+ WMERE BT
20 BEEETER (Tm Dy WEME  0o# At BA
MERE R/ RAREH (%) (%) (%) (%)
| 0% 33 = : — 33 1(3)
0%<<25% — 4 a3 a1 118 10(8)

Il 25%S<50%  — 0 30 45 75 12(18)

1l 50 %S<75% — 0 21 21 42  13(31)

v 75%3 - 0 10 9 19 13(e8)
&t _33{11) 4(1) 94(33) 156(54) 287 49(17)

SNEET  EEEEA G, R EEE MR BMiEEAE St
414

T L LT, SWYERIRIEEL,
it IR, HETEER
DuTFhhrOREYH 2 A RE
B8, EHREREBROM %d 5D 2K
LTI A AEE L
L, WEY Lee DArBHEIZY
SifLTwaY, BEoNRE L
5 LiofELR L O RRED SR
RECHT28EEZ 25%, 50%,
TSR TREW D, YR RE N
grade 1, 11, I, IV(¥ia®iE) L
L7-(&3), A4 ¥7 LHllum
MOBER, FAO# 2 2R
ICHEWTENSARICHEEL 2w
EwHEMA S grade SrBICIZ#
WMEXfTwkys, —#, kido&
HE GEEIE) 92 & B E DX T
BFoBICEVAENRTWS,
287 fiflth, FhFROWM o1
ZHAdHL, grade | 525 grade V%
LT, WELL, AEREDA,
SN L RERE, BMENED
AN, EHREN, 11 %, 1 %, 33 %,
s4kih, SUHEME, SEME
bR, 2 LT, B
FEL T siezanl T
%, FOHT grade | 55287 FEH
i 151 @l (53 %) & dish, FHD
WIERHOWERZTREL TWVWS
(F|4)"?, £7=, gradel, 1, I,
Vo EnFhicB 2 BIFEAE
I* 7%, 16 %, 31 %, 68 % T, grade
1+ % gradell, I, V&
odds HilE, 24, 57, 270 THE
HEL-TERLTWS (R
5,
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IgA TFAE ) H5 88 198

%5 ERPOMER (grade | ~IV) DS HBIRBAD

Tl (A v XHT )
BEE HEHBAH  Odds ratio(OR) ~
(Grude) PR (%) ve.Grade|  PVEe
I 151 11(7) 1
I 75 12(18) 24 <0.05
1l 42 13(31) 5.7 <0.05
v 19 13(68) 27.0 <0.001

ol
by
»,

e

B 4 1gA

BEOEAZDERE (1) &

alb

A4 LA

MREELMAMERET IMELIRIRZ A TVE W,

MHEMBE L MERE~OFMSEEEN TS
A5, BREOH S EMTHELESE E S 2 BT,
FOEOWEA I A=y hoAEh w3, SHEORER
HETH B, RREDIBEREDHREI L TT >~
237 ACEBES 5 iR ZEL B B &2 # i1
i3 s kicLi. COHTHER) DL DRD IgA BiE
IEEE AP Y S5 bMEE 25, DRIZBLTIE, &
PGB (B 4a) 52 A 4 > X 7 L ROBUN A () 4b) A5 %
NENATEE &> THRIHRERICESL, 2hcbU b
MERENL, LdL, figHicsu TR ERD 2 20O%
ZiE, BARTE(GEREAE) CEREL vt v i BHTY
BEBRETIMEAI A=FICR AN TwAYL, 20
H, v 2 A7 42— F2RTEMH 2 gA FHEORE S
FA=PENFRIZ2>WTERNNMZ T 5% (OR &
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S 5ok split system) A5, NE, BAZMED BT H
DWHEICIZ L O FMAWEES A TN, —F, #
SO L 5 ITEE R GHE TIET 2 o8 (AND 78S
%312 lumped system) (2, FBES S O BIKT #% GETH
A EFHTZa@AroSEIRAE ALY Lo k5
il 4 DfEFICOR#EHHIZC , BRARHCEFS T 58N
6 MRS, PR T L EREHO 2 2O BN
BT AN EOML 2 28T 5,

BB E, B ¢ THUEREAY IRAEEE/ B (grade | ~
V) ELTHURL, B8O & 5 IcHEEr FHfE g L
HLTudkw, 208E0—2L LT, MEOEKTRR
¥ 200 Hdd 2 e 6 BERTORRER 10~
20 HCEESEOBEKT— (HAR, HRE) 2 H# L2
IR L ZEMBITFoND, £, SEROEAR,
TRRAE, IMEORERZH o ORI, 2L T, B
FEHETF—YOuBOERL Y, HBERROIIICER



2 2 - R O H S AL O B T B 5
LIEEL L oL, RIOBIRE, FEFRSGICEERS
¥, BEF— 9 250 -BaNSEK TR 2 2 OMElt
ZRBETZCLTREINZAETHY), ZORKELE
kit Th 5.

IgA BREOBHIZE VT, BERE pA HEZBNT 3
DALY, ERAHONRE, TROTH, %L T, G
ROt BEAMRE Lo THRELETH S, gA
W O IE 72 iR 1o 0 L CREEMIREL 2 F D HEi 2 14 5
fehic, EEMARNEOK, R L OENTE, £
LT, #fltEoXKSARBEKIRESTbhTVwId, %
oFRHEIE, IHHORFBEARYNREROL LI sh D
RETHAH., Thbs, HHOREAFA-FDLEC
FOERENFER 2N, Fhuc kb, WEROMENT
SoHEEYEEN, ZORMR, HEBWORB(LEI g
Lot b %, BHAYL IgA WHERRHRIHFRO 26D
EBM (B4R 12 367 { BE evidence based medicine) 7
ChHATE ke B, SEO 1gA FAE BT 2 BLERCA A IRAE
S H(R) MESBIcfb ) EENIZ AV s 2 L2l
HTa,

LI

WG RRE R R R A N TR TN
HPFRM (MR WIS A BHESHE (EBRE IHE
W) k5 1gA WEEOWMER QL L TROMBICMT2R502S
WRARPFRICY LT, UFosErd Rkt I@Bhzurivil
LRk L EMoBEERLET,

WRCH BB S  SIMEEA R PR, Dbk
EWAS, THEEERE, Rtk 0G5 0
BRNEMAIEL PR, BT TR BT R
WA RE HeakE

¥, BEF—2EEOCWERMERED TREE WA
FTROBR:-FEZSEMOBEZRL T,

A A B A AR, U S B F A I O = A B,
WOHCRE A B A I RIRE D, L0 RN £ O A S B O TR
RREME ¥ —HH, BRCPESHEECAR, ERAPEYE
W A IUMPTE, WREFERAEIRER, Bl T HE
FCERR - WIEARF, MEEFAYRAGER L - & — Wil
W, EESATESENRAE, WMER-TRREERAE, R
KEECHNRNE, BEEBAEEPEFRANE, RMMCPEY
AR, W E RSN R
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