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Abstract

Background In Japan, systematic evaluation of the
histologic parameters of anti-neutrophil cytoplasmic auto-
antibodies (ANCA)-related vasculitis has been performed
according to the Japanese classification by Shigematsu
et al. However, this classification is quite different from
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that of the European Vasculitis Study Group (EUVAS)
classification. Therefore, a histological common basis is
needed to compare Japanese histological data with the
international database.

Method Histological parameters concerning glomerular,
tubulointerstitial, and vascular lesions of ANCA-related
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vasculitis, which are indispensable for clinical manage-
ment, were elucidated and defined by reviewing, utilizing
the merits of, and amending the two scoring systems.
Results and conclusion A new comprehensive and stan-
dardized scoring system, by which histological quantitative
assessment can provide evidence for therapy planning, has
been developed for renal biopsy of Japanese ANCA-related
vasculitis.

Keywords Renal biopsy - Glomerulonephritis -
Microscopic polyangiitis - Wegener's granulomatosis
Renal limited vasculitis - ANCA-related vasculits -
Histopathological evaluation

Introduction

Anti-neutrophil cytoplasmic autoantibody (ANCA)-related
systemic vasculitis is an important disease of the elderly, and
it is increasingly recognized as a life-threatening disease [1].
Since the kidney is highly vascularized, vasculitis frequently
occurs in the kidney. The histopathological findings of
ANCA-related vasculitis in the kidney are considered to
show a variety of lesions, of which crescentic and/or focal
necrotizing glomerulonephritis as well as small vessel
arteritis are the most prominent [2]. Early recognition of the
disease facilitates prompt treatment and results in better
prognosis; however, the use of basic laboratory indicators,
such as hematuria, proteinuria, or the serum creatinine level,
is considerably limited in facilitating the prediction of the
affected site of vasculitis [1. 3]. From this point of view,
histologic examination of renal tissue may be clearly diag-
nostic and provide information, if inflammation and necrosis
can be seen in various sites of vessels, including arteries,
arterioles, and glomerular capillaries. In particular, distin-
guishing the acute phases of vasculitis from the chronic
phase is a critical step in the characterization of the disease,
and an appropriate evaluation is required to characterize the
chronicity of the disease in order to guide treatment decisions
and to evaluate the response to treatment. Indeed, in the
setting of chronic disease, immunosuppressive therapy is
less effective and may actually worsen the outcome by pre-
disposing patients to opportunistic infections [4]. Renal
biopsy can help distinguish treatment-responsive active
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disease states from treatment-unresponsive chronic disease
states.

Currently in Japan, the choice of therapy, which may
influence the outcome of this disease, varies among phy-
sicians, This may be because reproducible histologic
parameters have not been established to identify the mor-
phological conditions as in the forthcoming multi-center
study to establish standardized therapy. This first requires
evidence, from which standardized qualitative and quanti-
tative histologic assessment can provide the clinical basis
for treatment decisions. Treatment response as well as
reatment populations among several clinical studies can
then be compared on the basis of histological evaluation.
The information obtained in the follow-up biopsy may also
form the basis of an individual patient's evaluation for
long-term care and may additionally be helpful in deter-
mining the prognosis or outcome. Treatment regimens used
for induction and maintenance should therefore be based
on clinical as well as pathological features [4-6].

The recemt European multi-center controlled trials,
coordinated by the European Vasculitis Study Group
(EUVAS), have provided definitive evidence for the
treatment of patients with ANCA-related vasculitis, on
which common quantitative pathological parameters are
based [7-14]. In Japan, few proposals for evaluating his-
tology have been reported from the aspect of the above
clinical use. Shigematsu et al., as members of the group
working on “Progressive Renal Diseases from the Spe-
cially Selected Diseases of the Ministry of Health and
Welfare Research Project”™ (1996-1998), developed a his-
tological scoring system in an effort to produce guidelines
for the effective treatment of rapidly progressive nephritic
syndrome (WHO) [15. 16]. However, this classification is
quite different from the EUVAS classification, and it is
problematic to compare Japanese histological data with the
international database. Therefore, there is a clear need for
the comprehensive and standardized assessment of the
histology of this disease for the Japanese population with
ANCA-related vasculitis,

In this review, in reference to the EUVAS histological
scoring system and Shigematsu’s histological grading and
staging system, histological parameters, which are indis-
pensable for clinical management, are elucidated, and a
standardized scoring system for renal biopsy is proposed
for Japanese ANCA-related vasculitis.

Histological parameters

Glomeruli

Wegener granulomatosis (WG), microscopic polyangiitis
(MPA), and Churg-Strauss syndrome (CSS) share
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pathologically identical glomerular lesions such as pauci-
immune necrotizing and/or crescentic glomerulonephritis;
however, varied morphology is involved according to
chronological development from the early 1o late stage of
glomerular lesions. For example, endocapillary lesions,
glomerular tuft necrosis, and cellular and fibrocellular
crescents represent acute and active lesions, whereas
fibrous crescent, adhesion/synechia, and global or seg-
mental glomerulosclerosis are chronic lesions. Because the
clinical profiles of these vasculitic syndromes overlap, the
diagnosis may sometimes be uncertain.

Endocapillary lesions

At a very early stage of ANCA-related glomerulonephritis,
neutrophilic infiltration into the glomerular capillary lumen
can be seen, which is followed by a microthrombosis before
disruption of the glomerular capillary wall (Fig. 1a, b). In
electron microscopy, neutrophils show degranulation toge-
ther with marked subendothelial edema due to endothelial
injury. This electron-microscopic finding is a characteristic
feature of ANCA-related glomerulonephritis (Fig. 2).

Glomerular tuft necrosis

Destruction of the glomerular basement membrane (GBM)
and/or mesangial matrix is designated as glomerular tuft
necrosis, which reflects focal segmental necrotizing glo-
merulonephritis. Fibrin or fibrinoid material is also often
present inside as well as outside of the GBM (Fig. 3). This
lesion can be seen with or without crescent formation and
is often present when a patient presents with microhemat-
uria without apparent severe proteinuria and without
elevation of the serum creatinine level.

Crescent (cellular, fibrocellular, fibrous)

Crescent is defined as the extracapillary cellular prolifer-
ation of more than two cell layers occupying one-fourth or
more of the glomerular capsular circumference, excluding
podocytic hyperplasia [17]. Localized extracapillary hy-
percellularity (so-called small crescent) is defined as a
lesion of less than 25% of the glomerular capsular cir-
cumference with extracapillary hypercellularity of more
than two cell layers thick [7]. By a combination of cells and
extracellular matrix, the crescent is divided into cellular,
fibrocellular, and fibrous crescent. Cellular crescent is
defined when more than 50% of the crescent is occupied by
the cells (Fig. 4a). Fibrous crescent is defined when more
than 90% of the crescent is occupied by extracellular
matrix (Fig. 4b); therefore, fibrocellular crescent is defined
when less than 50% of the crescent is occupied by cells and
less than 90% of the crescent is occupied by extracellular

matrix (Fig. 4¢) (7. referred from a Consensus Meeting on
the Clinico-pathological Classification of IgA nephropathy
in Oxford, 2005]. Circumferential and segmental crescents
are defined as crescentic lesions occupying more than 50%
and within 50% of Bowman's space, respectively [7].
Cellular crescent may progress to fibrocellular crescents,
which are composed of epithelial cells and fibrous mate-
rials, and are often seen together with disruption of the
Bowman's capsular basement membrane.

Mesangial cell proliferation

Mesangial cell proliferation is defined as a glomerulus
with more than three nuclei per peripheral mesangial area
that is not affected by sclerosis or extracapillary prolif-
eration [7, 18). This parameter is an uncommon lesion
caused by pauci-immune necrotizing and/or crescentic
glomerulonephritis.

Destruction of the basement membrane of Bowman's
capsule

Together with marked crescent formation, destruction of
the basement membrane of Bowman's capsule is typically
present in the context of ANCA-related vasculitis. The
lesion is often surrounded by infiltrating macrophages,
lymphocytic cells, and plasma cells (Fig. 5).

Periglomerular dense inflammatory infiltrates (with or
without the destruction of Bowman's capsule) is similar to
that seen with global glomerulosclerosis (Fig. 6). A gran-
ulomatous reaction is defined as an accumulation of
epithelioid cells with or without giant cells around the
disrupted Bowman's capsule (Fig, 7). Fibrotic lesions with
fibroblast and fibrous materials, filling Bowman's space,
are often present in the context of rupture and splitting of
the Bowman's capsular basement membrane. Inflammatory
cell types may include macrophages, lymphocytes, plasma
cells, and neutrophils.

Adhesion/synechia

An adhesion/synechia is defined as a lesion with a local
(less than 25% of the circumference of Bowman's capsule)
area of fibrous continuity between the glomerular tuft and
Bowman's capsule (Fig. 8) [7, 18]. Further, a small adhe-
sion of the flocculus with Bowman's capsule does not show
extracapillary proliferation, thereby differentiating it from
a fibrous crescent.

Global or segmental glomerulosclerosis

Global sclerosis is defined as a sclerotic area with scarring
involving more than 50% of the glomerular tuft. This
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