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ANCA related vasculitis
Kazuo Suzuki

Laboratory of Biodefense, National Institute of Infectious Diseases, Tokyo

Neutrophils are hypothesized to cause tissue damage resulting in the development of vasculitis and
glomerulonephritis, although they are known to primarily take part in host defense functions. The
infiltration of inflammatory cells, notably neutrophils and macrophages, is observed in the progression of
vasculitis, Neutrophils with activated status and anti-neutrophil antibody (ANCA), especially
myeloperoxidase (MPO)-ANCA, have been implicated in the development. of vasculitis. The target
molecule of MPO-ANCA is a lysosomal enzyme MPO, that usually acts to killing bacteria, viruses and
fungi, and which causes damage to the tissue due to the toxicity of its product, OCL. To elucidate the role of
MPO-ANCA in the progression of vasculitis, a set of MPO peptide fragments has been developed and the
corresponding epitope site by the specific monoclonal and/or oligoclonal antibody resulting in vasculitis has
been determined. Immuno-globulins, which is effective for the treatment for patients with Kawasaki,
contains polyclonal MPO-ANCA, so the polyclonal antibodies in them block the mono/oligo clonal antibody
in serum of patients with vasculitis, that related with severity of vasculitis.
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Candida albicans-Extract (CADS) causes systemic vasculitis in a mouse.

Kei Takahashi
Department of Pathology, Ohashi Hospital, Toho University School of Medicine

We established an experimental model in which coronary arteritis is induced in a mouse by the
intraperitoneal injection of Candida albicans Extract. This model is evaluated as an animal model of
Kawasaki disease because it shares many of the histological features of the disease.

In this study, we examined the influence on the generation of the vasculitis after administering the
immunoglobulin(IG), using this experimental model. When the human or the mouse IG was
administered to the mouse, the incidence of the vasculitis showed the decreasing tendency. In
addition, the vasculitis generation was closely related to serum MPO-ANCA titer, Next, we made IG
containing high titer MPO-ANCA and examined its effect on the vasculitis generation. As a result,
both the frequency and the degree of the vascular inflammation showed a decreasing tendency after
the IG was administered; however, generation of the vasculitis was not inhibited completely.

It is suggested this vasculitis model is suitable for evaluating the therapeutic effect of the IG
administering, although further examinations, such as the optimum administering time, dosage and
administration periods of the 1G are necessary.
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Contribution of activated neutrophils to the development of crescentic glomerulonephritis of
SCG/Kj mice

Akiko Ishida-Okawara
Dept. of Bioactive Molecules, National Institute of Infectious Diseases

Rapidly progressive glomerulonephritis represents an intractable clinical feature to any therapy.
It has been found that myeloperoxidase (MPO) and the MPO-specific anti-neutrophil cytoplasmic
auto-antibody (MPO-ANCA) are risk factors for nephritis development. Patients with microscopic
polyangitis, or crescentic glomerulonephritis (CrGN) show high titer of MPO-ANCA in their sera. Hence,
MPO-ANCA has been used as a useful marker for diagnostics and estimation of clinical features of these
diseases, suggesting its direct participation in the development of vasculitis. However, the mechanisms for
MPO-ANCA production related to vasculitis have not been fully elucidated, and the primary event
responsible for neutrophil activation has not yet been defined. As the bases for clinical studies, animal
models have been used to understand the mechanisms of vasculitis development, and the development
therapeutic intervention strategies. However, the reactive roles of MPO-ANCA and neutrophils in the
development of GN and vasculitis in these model mice are still not clear.

In the present study, the role of activated neutrophils to the development of nephritis was
investigated by evaluating the relationship between neutrophil functions (MPO release and superoxide
generation) and renal lesion (Activity Index and Chronicity Index) of SCG/Kj mice. There were correlations
between infiltrated neutrophil number into glomeruli, neutrophil activation and renal injury, suggesting
that neutrophil activation could contribute to the development of CrGN in SCG/Kj mouse.
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Immuno/inflammatory responses induced by Candida polysaccharides in murine model of coronary
arteritis

N. Ohno', N.N. Miura', Y. Shingo', Y. Adachi', A, Oharaseki’, K. Takahashi®, S. Naoe?, A. Okawara®, and

K. Suzuki’

"Tokyo University of Pharmacy and Life Science, *Ohashi Hospital, Toho University of Medicine, National Institute of
Infectious Diseases (NIID-NIH)

Candida albicans is a medically important fungus, which induces disseminated candidasis and
candidemia in immunocompromised hosts, and releases a polysaccharide fraction into the blood. We
recently found that C. albicans released a water-soluble polysaccharide fraction (CAWS) into synthetic
medium and demonstrated that CAWS was mainly composed of a complex of mannoprotein and [-glucan.
In the murine system, CAWS showed a lethality resembling anaphylactic shock when administered i.v. In
the present study, CAWS was repeatedly given 1.p. to male C3H/HeN, DBA/2, CBA/J mice on the 1¢ and
6t weeks and histochemically examined on the 9 week. Coronary arteritis, similar to Kawasaki
Disease, was induced severely in C3H/HeN and DBA/2 mice. Majority of the DBA/2 mice died around
week 9, Anti-CAWS Ig and MPO-ANCA were also induced in C3H/HeN and DBA/2 mice. These
strains of mice showed severe splenomegaly and antigen specific response assessed by IL-6 and
IFN-OOproduction. These facts strongly suggest that immunologic response of mice to CAWS correlated
with the coronary arteritis induction.
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Strategy and tactics for production of anti-MPO monoclonal antibodies efficient for vasculitis
treatment

Takao Arai!, Takashi Ohuchi', Masaru Tanokura?, Tsuguo Sasaki?

Tokyo Science University, ?Graduate School, University of Tokyo. 3National Institute of Infectious

Diseases

The monoclonal antibody technology is a useful tool for biomedical studies, However, it is required to
use monoclonal antibodies suitable for their purposes, and to develop procedures applicable to antibodies
recognizing various types of antigens. .

In this symposium, we will talk about the following subjects.

(1) Development of effective production procedure for monoclonal antibodies inducing cell differentiation.
(2) Inhibition of the cell proliferation by introduction of anti-cytoskeletal protein antibodies into living cells.

(3) Strategy for production of anti-MPO monoclonal antibody efficient for vasculitis treatment
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Imaging of renal vascular injury

Tomokazu Nagao
Biodefence Laboratory, National Institute of Infection Disease

It was generally thought that vasculitis such as nephritis, SLE and rheumatism were induced by a
combination of neutrophil activation and anti-neutrophil cytoplasmic antibodies (ANCA). The hypothesis
was supported largely by in vitro studies. Therefore, further mvestigations i vivo are necessary. For the in
vivo studies, histological observations have been performed and produced many findings. On the other
hand, intravital microscopic observation is capable of acquisition of blood flow dynamics such as blood flow
velocity, which is thought to also affect developing nephritis, Furthermore, leukocyte dynamics in vascular
vessels also can be observed. To help determine the role of neutrophils in developing nephritis, we
attempted to develop murine nephritis models and observe hemodynamics in these models. As a result,
mjection of three compounds, Candida albicanswater soluble polysaccharide fraction, rabbit anti-mouse
myeloperoxidase (antt-mMPO), and fMet-Leu-Phe, resulted in decreased blood flow velocity, blood stasis,
and regurgitation in the superficial capillaries, In addition, leukocyte adhesion to endethelial cells was
observed in some capillaries. Therefore, neutrophils may play an important role in the induction of
vascular injury because MPO stored in neutrophils, which is thought to be involved in this model.
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C]inico—épidemiological manifestations of primary “intractable” vasculitides in Japan

Shigeto Kobayashi, Hiroshi Hashimoto
Department of Rheumeatology and Internal Medicine, Juntendo University School of Medicine

Among primary vasculitides, Takayasu's arteritis (TA), giant cell vasculitis (GCA) involve in the large

vessels, Kawasaki disease (KD), polyarteritis nodosa €PN), microscopic polyangiitis (MPA), Wegener’s .
granulomatosis (WG), allergic granulomatosis (AGA/CSS) involve small- or medium-sized vessels.
From the discovery of anti-neutrophil cytoplasm antibody (ANCA), the classification of the vasculitis was
reexamined in Chapel Hill Consensus Conference (1994), and the concept of MPA was introduced.
Epidemiologically, patients with TA and KD are prevalent but GCA is very rare in Japan. The estimated
number of Japanese was 4800 for TA, 1400 for PN, 670 for WG, 450 for AGA (1994). The average age
among ANCA realted vasculitis was 56 * 18 years old. Clinically vasculitides of the small- or
medium-sized vessels affect and leave irreversible damage in many organs. Furthermore, treatments
with immunosuppressive agents such as corticosteroid and cytotoxic drugs may induce serious adverse
effects such as infection, osteroporosis, etc. in the elderly patients. In addition, problems in the
deterioration of patients ADL and QOL, the economical burden in both elderly patients and the nation
must be considered. Prognosis revealed worse for ¢cPN, MPA, WG, and AGA in this order. The most
frequent cause of death revealed infection (36.5%) among vasculitides of the small- or medium-sized
vessels (1998).
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IVIG Treatment for Patients with Kawasaki Disease: An Update

Tomio Okazaki
Department of Pediatrics, Hiroshima City Hospital

Kawasaki disease is a systemic vasculitis with most risk in coronary arteritis. In 1984 Furusho et al.
recommended [VIG treatment for patients with Kawasaki disease. This treatment has been thus used
for as therapy for Kawasaki disease in Japan and worldwide. Further, one shot of 2g/Kg treatment
markedly suppresses vasculitis development rather than other therapies for Kawasaki disease.

However, 10 to 20% of patient with Kawasaki discase had no response to the IVIG treatment,
suggesting that the date of IVIG treatment, dose, and/or protocol of it need to be investigated further., In
the none-responders to IVIG, we have tried to give additional IVIG treatment; a protease inhibitor,
Urinastatin; steroids; or plasmapheresis, but none has been proven effective. On the other hand, to date
we have no evidence about mechanism of the IVIG treatment, nor any information on about the etiology of
Kawasaki disease. Further, research on the eticlogy and elucidating the mechanisms of IGIV treatment is

needed, in addition to the production of synthetic immunoglobulins,
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Evaluation of intravenous immunoglobulin (TVIg) treatment on patients with
myeloperoxidase-antineutrophil cytoplasmic antibody (MPO-ANCA)-related rapidly progressive
glomerulonephritis and vasculitis.
Toshiko Ito-Thara', Takshiko Ono', ToruKita', KazuoSuzuki’, Eri Muso®
'Department of Cardiovascular Medicine, Kyoto University Graduate School of Medicine
*Department of Bioactive Molecules, National Institute of Infectious Diseases
*Division of Nephrology, Kitano Hespital, The Tazuke Kofukai Foundation, Medical Rescarch Institute

Myeloperoxidase (MPO) -antineutrphil cytoplasmic antibody (ANCA) -related glomerulonephritis (GN)
and vasculitis necessitate aggressive immunosuppressive treatment including steroid and
cyclophosphamide; however, such treatment is not always available to elderly or immunocompromised
patients. Intravenous immunoglobulin ([VIg) before the use of immunosuppressive agent is an
alternative therapy which can modulate the immune system without severe side effects, PATIENTS
AND METHOD: Thirteen patients with serologically and histologically confirmed ANCA-related GN /
vasculitis ( Seven men and Six women; age 72+10 y.0) have been treated with IVIg ( Freeze-dried
sulfonated human normal immunogloblin, Kenketsu Venilon I, Teijin Ltd., Japan; 400mg/kg/day for 5
consecutive days) before the beginnning of immunosuppressive therapy. Effects of IVIg were evaluated
by Birmingham vasculitis score (BVAS) , serum C reactive protein (CRP) and creatinine (Cre) levels,
change of reciprocal creatinine (1/Cre) rate before and after IVIg treatment. All of these evaluations were
performed before starting the immunosuppressive therapy. RESULTS: IVIg treatment significantly
reduced BVAS (pre-IVIg 19538 *= 4.576 vs post-TVIg 16.538 = 4.684; p=0.0001) and CRP values
(pre-IVIg 9.90 = 6.37 vs postIVIg 6.32 = 505 mg/dl ; p=0.0007). The change of 1/Cre rate
significantly increased after [VIg treatment (pre-IVlg -0.0406 * 0.0615 vs post-TVIg 0.0071 + 0.0178
dL/mg /day; p<0.05). Following immunosuppressive therapy (moderate dose of steroid and partial
cyclophosphamide) have succeeded to provide the remission of the disease without any severe infectious
complications. Only one patient has undergone hemodialysis. CONCLUSION: IVIg is the potent
induction therapy for patients with ANCA-related GN and vasculitis followed by favorable prognosis
without any detrimental side effect.
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High dose intravenous immunoglobulin (IVIg) therapy for Anti-neutrophil
Cytoplasmic Antibody (ANCA)-associated glomerulonephritis and vasculitis.
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The ANCA associated glomerulonephritis and vasculitis are not only known for the
severity but also it is worth the attention for the difficulty of the treatment. Due to
the very serious side effects, the aggressive immunosuppressive therapy is often
refused by the patients, which adds more complexity to the treatment of the disease.
[Patients] Seven patients were treated with IVIg treatment between June 2002 and
September 2002, (Five males, two females, average age 66.9 years old) We have
performed the renal biopsy to all the patients except one (one case was necropsy).
Histological analysis confirmed diagnosis of the ANCA associated glomerulonephritis
and vasculitis. [Methodologyl 1VIg 400 mg/kg/day were administered to seven
patients for five days. As the following therapy, oral steroid drugs were administered,
Effects of the treatment were evaluated by measuring the followings before and afier
the treatment; ANCA titer value, serum CRP creatinine (Cre) level, 24 hours
Creatinine Clearance (CCr). [Results] QOut of seven patients, two required
hemodialysis. The one, who required homodialysis, died due to the infection but renal
necropsy showed the histological improvement in vasculitis. Other patients who
required hemodialysis succeeded in reducing the frequency of hemodialysis. The rest
five patients showed the improvement in kidney function. There is no side effect due
to the [VIg. ANCA value and serum CRP have proven to be good indicators for the
progress of disease but the kidney function represented by Cre improve with delay.
[Conclusion] IVIg therapy seemed to be effective for the ANCA associated
glomerulonephritis and vasculitis cases that were difficult to treat with
Immunosuppressive therapy.
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Intravenous immunoglobulin in vasculitis
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The most common vasculitic disorders in adulis are those associated with
circulating autoantibodies to neutrophil cytoplasmic antigens (ANCA) in which tissue
deposits of immune reactants are scanty or absent. ANCA contribute to pathogenesis by
accelerating the neutrophil respiratory burst and by interactions with their autoantigens,
proteinase 3 and myeloperoxidase. Other important pathogenetic mechanisms are
mediated by cytokine dysregulation, autoreactive T-cells and monocyte/macrophages.

Human, pooled, intravenous immunoglobulin (IVIg) contains antibodies that
inhibit the binding of ANCA to its autoantigen and prevent ANCA induced neutrophil
activation. Similar ANCA inhibitory activity is present in the sera of patients after
recovery from vasculitis and has been attributed to anti-idiotype antibody variable region
(Fab) interactions with ANCA. IVIg infusions often lead to a fall in circulating ANCA
activity which is sustained for at least three months. This is associated with a rise in total
plasma IgM and in non-disease associated IgG autoantibodies, phenomena compatible
with stimulation of pelyspecific ‘natural’ antibodies rich in anti-idiotype activity.

Other mechanisms of action of IVIg of importance in vasculitis are constant
region (Fc¢) interactions with Fc receptors on monocytes leading to a reduction in
pro-inflammatory cytokines, neutralisation of superantigens and other microbial
products and less well characterised effects on antigen pre sentation, T-cell activation and
endothelial function.

Preliminary clinical trials have indicated a therapeutic response rate of IVig
(2g/kg) of 40-75% in refractory vasculitis, A subsequent, double blind, placebo-controlled
trial (n=34) in a similar patient group found a higher response rate with IVIg than
placebo, as judged by clinical assessment and C-reactive protein, but the effects of a
single infusion had worn off by three months. Only one small study (n=6) has
investigated IVIg as sole therapy for newly diagnosed patients which observed a
sustained remission in four out of six patients. Other vasculitic disorders for which IVIg
has been effective include Kawasaki disease, Henoch-Schonlein purpura, cutaneous
polyarteritis nodosa and urticarial vasculitis.

Current immunosuppressive therapies of vasculitis cause severe infections and
other major toxicities in over 25%. There is sufficient evidence to support the use of IVIg
in the treatment of refractory vasculitis and further studies of its role as a component of
initial therapy are required, IVIg has the potential to improve disease control and allow
reduction of immunosuppressive medication and consequent morbidity.
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