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Nagao T, K. Suzuki, K. Direct activation of
Utsunomiya, M. glomerular endothelial cells
Matsumura, K. Saiga, P-C. |by anti-moesin activity of Nep‘hrol(.)gy )
Wang, H. Minamitani, Y. |anti-myeloperoxidase Dlaly51s. 1y pixss. 201
Aratani, T. Nakayama, K. |antibody. Transplantation
Suzuki.
Kobayashi S, Fujimoto S, |Anti-neutrophil cytoplasmic
Takahashi K, Suzuki K antibody-associated vasculitis, .
large vessel vasculitis and Kidney Blood 33 442-455 2010
Kawasaki disease in Japan Fress Res
5 . . =
MARERA %ﬁﬁ%fﬁi %ﬁ &%ﬁ%@ Heart View 14 250-253 2010
Basu N, Watts R, Bajema |[EULAR points to consider in
I, Baslund B, Bley T, the development of Ann
Boers M, Brogan P, Rheum Dis. 2010 Oct;
Calabrese L, C Cid M, 69:1744-50. Epub 2010 May
Cohen-Tervaert JW, 6. classification and
Flores-Suarez LF, diagnostic criteria in systemic
Fujimoto S, de Groot K,  |vasculitis.
Guillevin L, Hatemi G,
Hauser T, Jayne D,
Jennette C, Kallenberg
CGM, Kobayashi S, Little AnnDIi{:eum 69 1744-1750 2010
MA, Mahr A, McLaren J,
Merkel PA, Ozen S,
Puechal X, Rasmussen N,
Salama A, Salvarani C,
Savage C, Scott DGI,
Segelmark M, Specks U,
Sunderkdetter C, Suzuki
K, Tesar V, Wiik A,
Yazici H, Lugmani R.
Tomizawa K, Nagao T, Reduction of MPO-ANCA
Kusunoki R, Saiga K, epitopes in SCG/Kj mice by
Oshima M, Kobayashi K, |15-Deoxyspergualin treatment
Nakayama T, Tanokura M, |restricted by IgG2b associated| Rheumatology 49 1245-1256 2010
Suzuki K. with crescentic (Oxford)
glomerulonephritis
Suzuki Y, Takeda Y, Sato |Clinicoepidemiological
D, Kanaguchi Y, Tanaka |manifestations of RPGN and
Y, Kobayashi S, Suzuki K, | ANCA-associated Mod
Hashimoto H, Ozaki S, vasculitides: an 11-year Rheumatol. 20(1) 34-62 2010
Horikoshi S, Tomino Y. |retrospective hospital-based
study in Japan.
g ¥:1 MERIZIT T HIVIGHE
g%g§§5€%7 Uﬁ.‘/%f@ RAE L ﬁ&‘ ol18 S(lad)= 2010
B JedimlE F At No.2 44(156)
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Takahashi K, T.
Oharaseki, N. Nagai-
Miura, N. Ohno, A. Ishida-

Administration of human
immunoglobulin inhibited
development of vasculitis in a

M and Aizawa Y

than Other IL-1 Blocking
Biopharmaceutical Agents.

Okawara, H. Yamada, Y. |murine model of vasculitis Modern 20 160-167 2010
Kaneshiro, S. Naoe, K. |induced with CAWS, Reumatol.
Suzuki. Candida albicans water
soluble fraction.
Osaki Y, Y. Maehara, M. | Analysis of cytokines in JISICM(Journal
Sato, A. Hoshino, K. broncho-alveolar lavage ﬂuidsr of Japanese
Yamamoto, T. Nagao, K. |of patients with ARDS: Society of 17 179-184 2010
Suzuki, S. Kawachi. Increase of IL-6, G-CSF, Intensive Care
MCP-1, MIP-18. Med
Aoyagi T, N. Yamamoto, [Activation of pulmonary
M. Hatta, D. Tanno, A. invariant NKT cells lead to
Miyazato, K. Ishii, K. exacerbation of acute lung
Suzuki, T. Nakayama, M. |injury caused b rnation:
Taniguchi, H. Kinishima, li;o;r)}(l)lysacchazde through hﬁmilzl_al 33 442-455 2010
Y. Hirakata, M. Kaku, K. |local production of IFN-y and
Kawakami. TNF-a by Gr-1+ monocytes.
Hasegawa A, Katsuhiro Color-coded real-time cellular
Hayashi, Hiroyuki imaging of T lymphocyte
Kishimoto, Meng Yang, |accumulation and focus
Soichi Tofukuji, Kazuo formation in mouse asthma .
Suzuki, Hiroshi Nakajima, |model. J Allergy Clin 125 461-468 2010
Robert Hoffman, Immunol
Mutsunori Shirai,
Toshinori Nakayama
Aylon Y, Ofir-Rosenfeld, |The Lats2 tumor suppressor
Y., Yabuta N, Lap, E. augments p53-mediated
Nojima H, Lu, X. and apoptosis by promoting the
Oren M. nuclear proapoptotic function Genes Dev. 2421 Sep-20 2010
of ASPP1.
Funato Y, Terabayashi T, |Nucleoredoxin Sustains Wnt/
Sakamoto R, Okuzaki D, |B-Catenin Signaling by
Ichise H, Nojima H, Retaining a Pool of Inactive Curr. Biol 20(21) 1945-52 2010
Yoshida N, Miki H. Dishevelled Protein.
Fuse S, Kobayashi T, Standard method for
Arakaki Y, Ogawa S, ultrasound imaging of Ped Int. 52 876-882 2010
Katoh H, Sakamoto N, coronary artery in children.
[Hamaoka K, Saji T
Hanawa H, Ota Y, Ding L, |IL-1 Receptor Accessory
Chang H, Yoshida K, Protein-Ig/IL-1 Receptor Type
Otaki K, Hao K, Kasahara |II-Ig Heterodimer Inhibits IL-
S, Kodama M, Nakazawa |1 Response More Strongly J Clin Immunol | in press 2011
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Hirayama K, Takashi
Ishizu, Homare Shimohata,
Yasunori Miyamoto,
Tomoko Kakita, Miho
Nagai, Yujiro Ogawa,

Analysis of T-cell receptor
usage in myeloperoxidase-
antineutrophil cytoplasmic
antibody-associated renal
vasculitis

Shogo Fuita, Aki (1:\;:;15?1) Feb;l4(1) |  36-42 2010
Hirayama, Kunihiro
Yamagata, Masaki
Kobayashi, Akio Koyama
Horio M, Imai E, Yasuda |Modification of the CKD
Y, Watanabe T, Matsuo S. |Epidemiology Collaboration
(CKD-EPI) Equation for .
Japanese: Accuracy and Use Am i)lf;dney 56(1) 32-38 2010
for Population Estimates.
Horio M, Yasuda Y, Comparison of a simple and a )
Takahara S, Imai E, standard method for inulin Clin Exp 14(5) 427-430 2010
Watanabe T, Matsuo S. renal clearance. Nephrol.
Hoshino J, Yo Fujimoto, |Characteristics of
Yoshijiro Naruse, Eiko Revascularization Treatment
Hasegawa, Tatsuya for Arteriosclerosis Obliterans
Suwabe, Naoki Sasa, Fumi |in Patients With and Without Japanese
Takemoto, Sugao Ishiwata, | Hemodialysis Circulation 74 2426-2433 2010
Minoru Ohno, Yoshifumi Toutil
Ubara, Kunihiro
Yamagata, Kenmei
Takaichi
JCS Working Group Guidelines for Diagnosis and
management of
Cardiovascular Circ J 74(9) | 1989-2020 2010
Sequelaein Kawasaki
Disease (JCS 2008)
Kakuta Y, Okumi M, Utility of the Japanese GFR
Ichimaru N, Abe T, estimation equation for
Nonomura N, Okuyama A, |evaluating potential donor Clin Exp
Kojima Y, Isaka Y, kidney function. Nephrol. 14(1) 63-67 2010
Takahara S, Imai E, Horio
M
Kaneco S, Joichi Usui, Renal involvement of
Yoshiki Narimatsu, Hiromi|monoclonal immunoglobulin
Ito, Hisashi Narimatsu, deposition disease associated
Masahiro Hagiwara, with unusual monoclonal Clin Exp
Shuichi Tsuruoka, Michio |immuoglobulin A glycan Nephrol 14 389-395 2010

Nagata, Kunihiro
Yamagata.
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Kurata A, Arimura Y, Identificatton of MPO-
Iwasawa A, Kawashima S, |positive capillaries of the
Ikegaya N, Kojima K, pleura by
Fujioka Y, Nakabayashi K, limmunohistochemistry in Pathol Int. 60(9) 626-9 2010
Yamada A. MPO-ANCA associated
vasculitis.
Matsuo S, Yasuda Y, Imai |Current status of estimated
E, Horio M. glomerular filtration rate
(eGFR) equations for Asians Nephrology Suppl 2 45-48 2010
and an approach to create a (Carlton).
common eGFR equation.
Ohno N, Miura NN, A Murine Model of Coronary | [nternational
Ishibashi K, Hida TH, Arteritis Induced by Fungal | conference on
Adachl Y, Hirata PAMPs, CAWS, for Drug Early Disease
Development Detection and 33-36 2010
Prevention
EDDP
Okuzaki D, Fukushima T, |Genopal TM: a novel hollow
Tougan T, Ishii T., fiber array for focused
Kobayashi S, Yoshizaki K, |microarray analysis. DNA Res. 17(6) 369-79 2010
Akita T, and Nojima H.
Okuzaki D, Kasama T, Spo5 phosphorylation is
Hirata A, Ohtaka A, essential for its own timely
Kakegawa R, Nojima H.  |degradation and for successful
meiosis in Cell Cycle 9(18) 3751-60 2010
Schizosaccharomyces pombe.
Onouchi Y, Ozaki K, Common variants in CASP3
Burns JC, Shimizu C, confer susceptibility to
Hamada H, Honda T, Teri |Kawsaki disease.
M, Honda A,Takeuchi T,
Shibuta S, Suenaga T,
Suzuki H, Higashi K,
Yasukawa K, Suzuki Y,
Sasago K, Kemmotsu Y,
Takatsuki S, Saji T, Hum Mol
Yoshikawa T, Nagai T, Genet. (Epub 2010
Ham§m0t0 K, Kishi F, ahead of print)
Ouchi K, Sato Y,
Newburger JW, Baker AL,
Shulman ST, Rowley AH,
Yashiro M, Nakamura Y,
Wakui K, Fukushima Y,
Fujino A, TsunodaT,
Kawasaki T, Hata A,
Nakamura Y, TanakaT
Osada N, Uno Y, Mineta |Ancient genome-wide
K, Kameoka Y, Takahashi |admixture extends beyond the
I, Terao K. current hybrid zone between Mol Ecol. 19(14) 2884-95. 2010.

Macaca fascicularis and M.
mulatta.
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Phung TTB., San T.
Luong, Shoji Kawachi,

Interleukin 12 and
myeloperoxidase(MPO)in

Hiroyuki Nunoi, Liem Vietnamese children with Journal of
T.Nguyen, Toshinori acute respiratory distress Infection 62 104-198 2011
Nakayama, Kauo Suzuki [syndrome due to Avian
influenza(H5N1)infection.
Shigehisa A, Okuzaki D, |[Mug28, a Meiosis-specific
Kasama T, Tohda H, Protein of
Hirata A, Nojima H. Schizosaccharomyces pombe, | Mol Biol Cell. 21(12) 1955-67 2010
Regulates Spore Wall
Formation.
Stevens LA, Claybon MA, |Evaluation of the Chronic
Schmid CH, Chen J, Horio |Kidney Disease Epidemiology
M, Imai E, Nelson RG, Collaboration equation for
Van Deventer M, Wang  |estimating the glomerular Kidney Int. 79(5) 555-562 2010
HY, Zuo L, Zhang YL, filtration rate in multiple
Levey AS. ethnicities.
Takahashi K, Oharaseki T, |Kawasaki Disease as a
Yokouchi Y, Hiruta N, Systemic Vasculitis in Ann Vasc Dis 3 173-81 2010
Naoe S: Childhood.
Takahashi T, Toshiaki Administration of human
Oharaseki, Yuki Yokouchi,|immunoglobulin suppresses
Noriko N. Miura, Naohito |development of murine
Ohno, Akiko I. Okawara, [systemic vasculitis induced Modern
Hisao Murata, Shiro Naoe, |with Candida albicans water- Rheumatology 20(2) 160-167 2010
Kazuo Suzuki soluble fraction: an animal
model of Kawasaki disease
Takatsuki S, Nakamura R, {Severe pulmonary
Haga Y, Mitsui K, emphysema in a girl with
Hashimoto T, Shimojima |interstitial deletion of Am J Med
K,SajiT, Yamamoto T |2q24.2q24.3 including ITGB6 Genet A. 15244 1020-5 2010
Tanaka M, Seki G, Resolution of Henoch-Scho
Ishizawa K, Hirahashi J, [nlein purpura nephritis after
Miura K, Sekine T, acquired IgA deficiency. Pediatr Nephrol.| 25 2355-2358 2010
Someya T, Hataya H,
Nagata M, Fujita T.
Tominaga M, Uno K, Yagi [Association between capacity
K, Fukui M, Hasegawa G, |of interferon-alpha production| J Interferon
Yoshikawa T, Nakamura |and metabolic parameters. Cytokine Res. Jun;30(6) 4514 2010
N.
Tougan T, Kasama T, The Mek1 phosphorylation
Ohtaka A, Okuzaki D, cascade plays a role in
Saito TT, Russell P, meiotic recombination of Cell Cycle. 9(23) 4688-4702 2010

Nojima H.

Schizosaccharomyces pombe.
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Uno K, Okuno K, Kato T,

Pre-operative Intracellular

Tada-Oikawa S, Kan N,  |Glutathione Levels of C
Saotome H, Yagi K, Peripheral Monocytes as a ancer Oct;59(10)
Hamuro J Biomarker to Predict Survival Immungl : 1457-65 2010
of Colorectal Cancer Patients. fmmunother.
Uno K, Yagi K, Tanigawa |AGEING EFFECTS ON
M, Murata K, Fujita S, HUMAN TYPE I IFN )
Yoshikawa T SYSTEM IN HEALTHY Cytokine 52 >8 2010
SUBJECTS
Usui J, Itaru Ebihara, Peritubular capillary lesions
Syuzou Kaneko, Masaki  |in post-streptococcal acute
Kobayashi, Kunihiro glomerulonephritis NDT Plus 3 91-92 2010
Yamagata
Yamamoto R, Nagasawa |Cigarette smoking and
Y, Shoji T, Iwatani H, progression of IgA
Hamano T, Kawada N, nephropathy.
Inoue K, Uehata T, .
Kaneko T, Okada N, Am {)Ii(ldney 56(2) 313-324 2010
Moriyama T, Horio M, s
Yamauchi A, Tsubakihara
Y, Imai E, Rakugi H, Isaka
Y
YASUDA H, Nobuaki Transmission of Pandemic
YOSHIZAWA, Masaaki |HINI1 Influenza in Japan in M
MATSUMOTO, Shoji  |2009: Simulated Measures CEA§IA 6 110-116 2010
KAWACHI, Kazuo and Post-Analysis. onlerence
SUZUKI.
R 2ANDERERFTEE | pyegsisn
s 4 [ fas .
CKDEEETERERE |0z rvr| Noi198 | pp.l2-13 2010
T e VxR
1 s Question12 - X% DFER
iR EBIIRILRW E O 2011. 3 H
TAEY VXV OFE TR | B5H L L aE o 84 2011
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B - ) OBk - B AR 1 6g (12) | 23032310 | 2010
{4 Hit st MNEBEOCER. FE
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%b\biél%iﬁéﬁ‘ébx NEF 51(7) 853-862 2010
el BEvE /NERBIRIE & AtE RN &
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g, mHE— JIER O EREE./NR 1B 7y
B R gfr” I | 73oupply | 364-367 2010
NI, e Neys (DEHHEZ ET0)
/NEERIR 63 618-622 2010
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Nakayama T, Suzuki K,
Sato T.

Hfth ToTABREL LTI~ hxa— |11 (8) 790-797 2010
LA F, BRETF, HZE R T2 25 EE 2 B
e RZEA, FRkfm+. |2 2o 7 sMEMRERED
AIJRERZS . WPNIETR 1 %1 PRI L RRAE 46 73-75 2010
BRI T & RAEGEREDTE BIE & b
E = —
FOFM—BVAS, VDL | yyogg | 436 | s93-604 2010
/NTESCAR, Pt AT, K| ERGPR OO A - T hR R TR
BE T, BEER B |24 UIZANCARH Rk v~TF
th, JFEFIE T, AR #E, |Churg-StraussIEGRE D 1 fi. ;Eii‘ﬁf )2 @ 229-235 2010
JIEESF f& A, &R ?%5)%2:
B, (i mE8A !
AMNBE BE NRRB O
RELYHE - BIER V. EFAR-S 105(6) | 1104-1109 2010
g —T 2Bk,
CENE TN LML) T F—FT
FaT FE - IR B
WAL« BHTTRHR. BeHTEE F4t 67(4) 197-203 2010
ANBE ANCAPBEEME & : BRIA
L BT Vo< FE 44(3) 314-321 2010
ANBRE R BERLEEEE M
BHRIC L B BIEHEOup date,|  Nephrology | g5 44-49 2010
Frontier
Kawachi S, T. Matsushita, |Multicenter prospective
T. Sato, H. Nunoi, H. evaluation of a novel rapid
Noguchi, S. Ota, N. immunochromatographic
Kanemoto, K. Nakatani, T. |diagnostic kit specifically
Nishiguchi, A. Yuge, H.  |detecting influenza A HIN1 J Clin Virol in press. 2011
Imamura, H. Kitajima, K. [2009 virus
Narahara, K. Suzuki, T.
Miyoshi-Akiyama, T.
Kirikae.
Phung T.T.B., S.T. Luong, |Interleukin 12 and
S. Kawachi, H. Nunoi, Myeloperoxidase (MPO) in
L.T. Nguyen, T. Vietnamese Children with
Nakayama, K. Suzuki Acute Respiratory Distress J Infect 62 104-108 2011
Syndrome and Induced Avian
Influenza (H5N1) Infection.
Igari H, Segawa S, Immunogenicity of a
Watanabe A, Suzuki A, Monovalent Pandemic ) )
Watanabe M, Sakurai T, |Influenza AHIN1 Vaccine in ) . Microbiol
Kuroda F, Watanabe M,  |Healthcare Workers. I;Awrobloll ;mlmllmol. 618-624 2010
Tatsumi K, Nakayama M, I 010; 54:
618-62454
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SUZUKI, Tetsu influenza (HSN1). Prev Med
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Abstract

Based on studies comparing the prevalence of anti-neutro-
phil cytoplasmic antibody (ANCA)-associated vasculitis
(AAV) between Japan and Europe, we have learned that the
difference may be due to genetic background and environ-
mental factors, but not to diagnosis or ELISA system for my-
eloperoxidase and proteinase-3 ANCA. In Japan, microscop-
ic polyangiitis is the most common among AAV, but Wegen-
er's granulomatosis was present in less than 2 per million
patients. Also, one study from Hokkaido reported only 16
patients in a 27-year time frame. A recent retrospective study
of renal vasculitis between 2000 and 2004 from Miyazaki
prefecture in Japan reported an incidence of microscopic
polyangiitis of 14.8 per million, but no patients with Wege-
ner’'s granulomatosis or Churg-Strauss syndrome. In the
present review, we focus on ANCA-related vasculitis in Ja-
pan: (1) AAV and large vessel vasculitis — Takayasu'’s arteritis
and giant cell arteritis; (2) primary renal vasculitis; (3) epi-
topes of myeloperoxidase-ANCA in vasculitis in the Japa-

nese population and comparison of ANCA-ELISA systems in

Japan and Europe, and finally (4) children with vasculitis in

Japan involving Kawasaki disease - a systemic vasculitis.
Copyright © 2010 S. Karger AG, Basel

Introduction

In the late 1990s, discussions suggested more wide-
spread variations in disease frequency, with Wegener’s
granulomatosis (WG) being rare in Japan, where pro-
teinase-3 (PR3) anti-neutrophil cytoplasmic antibody
(ANCA) antibodies were rarely detected. The majority of
patients with renal vasculitis have myeloperoxidase
(MPO) antibodies and are classified as having micro-
scopic polyangiitis (MPA). Furthermore, prevalence
studies from Japan have estimated that WG is present in
less than 2 per million patients, suggesting an incidence
of less than 0.1 million per year, according to the Re-
search Group of Epidemiology and Intractable Diseases,
supported by a grant of The Ministry of Health, Labour
and Welfare, Japan [1, 2].

The hypothesis that the different genetic and environ-
mental background between Japan and Europe would
lead to a difference in the clinical phenotype has been in-
vestigated. One of the original hypotheses that the distri-
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bution of vasculitis phenotypes and ANCA specificities
would vary with latitude has not been confirmed or re-
futed [3]. Japan is located between the latitude 26° to 45°
North [4]. There exist interesting concordance and dis-
cordance of clinical features of vasculitis between Japan
and Europe/USA. The differences will be reviewed here.

Vasculitis is much more heterogeneous in its clinical
features such as incidence, phenotype and/or genotype
among areas. As few giant cell arteritis (GCA) patients
have been reported in Japan, compared with Europe and
the USA [5], the prevalence of GCA in studies in Japan
will be also reviewed and discussed. Moreover, differenc-
es in renal involvement in WG and MPA between the UK
and Japan [6] will also be discussed. These area differ-
ences will be reviewed in association with human leuko-
cyte antigen (HLA) such as cANCA-positive WG in 1996
[7], and autoreactive T cell response MPO fragments
(8, 9].

A good correlation between the extent of crescent for-
mation and the MPO-ANCA titer has been demonstrated
(10]. Differences in reactivity suggest differences of bind-
ing to MPO epitopes by MPO-ANCA. The titer of MPO-
ANCA does not always reflect disease activity, and this
inconsistency may be attributable to differences in epi-
topic specificity by MPO-ANCA between patients. We
also review the analyses of the epitopes in MPO-ANCA
in the Japanese population. Epitopes on MPO recognized
by MPO-ANCA from patients with MPO-ANCA-associ-
ated vasculitis in the Japanese population have been ana-
lyzed using recombinant MPO fragments [11]. Differenc-
es in binding specificity may influence the pathogenic
potential of the antibodies. The immunodominant epi-
topes have not been precisely defined. Erdbriigger et al.
[12] reported that PR3-ANCA and MPO-ANCA do not
interfere with the enzymatic activity of MPO. The differ-
ences in binding specificity may influence the pathogen-
ic potential of the antibodies [13]. Van der Geld et al. [14]
demonstrated that noncontiguous amino acids are im-
portant to the structure of epitopes. In this review, the
epitopes in patients with vasculitis in Japan will be dis-
cussed. Concomitantly, ELISA systems for three kinds of
MPO-ANCA and PR3-ANCA used in Japan have been
compared with those commonly used in Europe. The re-
port of Ito-Thara et al. [15] that described ANCA ELISA
systems in Japan will mainly be reviewed.

Finally, we will review Kawasaki disease (KD), a sys-
temic vasculitis in childhood prevailing in Japan that was
first described in 1967 by Dr. Tomisaku Kawasaki. The
nationwide surveys for KD conducted every 2 years show
that the number of KD patients has been increasing [16].

A AV, Large Vessel Vasculitis and
Kawasaki Disease in Japan

KD is now appearing all over the world, but is most prev-
alent in Japan and Asian countries [16, 17].

Thus, in this review, we describe ANCA-associated
vasculitis (AAV) and other vasculitis including large ves-
sel vasculitis (Takayasu’s arteritis, TAK) and GCA and
KD in Japan. Epitopes of MPO-ANCA in vasculitis in the
Japanese population and a comparison of ANCA-ELISA
systems in Japan and Europe are also described.

Vasculitides in Japan and Europe/USA

Differences in the Clinical Presentation of Vasculitis

between Japan and Other Countries

It is important to study and understand the concor-
dance and discordance of clinical features of vasculitis
between populations in Japan and Europe and the USA.
Compared to rheumatoid arthritis (RA) and systemic lu-
pus erythematosus (SLE), vasculitis is much more hetero-
geneous in its clinical features, such as incidence, pheno-
type and/or genotype among areas and/or countries.

TAK and GCA are two types of vasculitis where in-
flammation occurs in the large vessels, and their granu-
lomatous vasculitis with the presence of giant cells [18,
19]. Compared with Europe and the USA, fewer GCA pa-
tients and a higher incidence of TAK patients are report-
ed in Japan. The point prevalence of GCA in studies from
Japan in 1997 was 690 patients (95% CI 400-980) [5]. The
prevalence of patients aged more than 50 years was 1.48/
million compared with 200 in the USA and 60 in Spain
[20, 21].

We have been asking ourselves why there are so few
GCA patients in Japan. One factor leading to this ques-
tion is the fact that we do not frequently see patients with
ankylosing spondylitis in Japan, which is not the case in
Korea and China. The incidence of HLA-B27 in Japan is
only 0.3% compared with about 5% in Korea and China
and 7-14% in the USA and Europe [22]. Therefore, ge-
netic factors affecting the incidence of the disease must
be unique even among far eastern countries. HLA-
DRB1*0401 or HLA-DRB1*¥0404 are predominantly
(60%) detected in patients with GCA in the USA; how-
ever, HLA-DRB1*0401 and HLA-DRB1*0404 are less fre-
quent, 2.9 and 0.7%, respectively, as determined in 493
Japanese healthy individuals compared with 15.9 and
3.2%, respectively, in 60 healthy individuals in the USA
[19]. This is one of the reasons why the incidence and/or
prevalence of GCA is not high in Japan.

In Japan, TAK is predominant in young female patients
and mainly affects the aortic arch (type I), as determined
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Table 1. Point prevalence of vasculitis patients in Japan

Year of Disease Estimated number Average age of patients at Male/
investigation of patients the time of study, years female
1993 Takayasu’s arteritis 4,800 35-65 1/10
1994 Polyarteritis nodosa 1,400 56.2 1/1.1
Wegener’s granulomatosis 670 46.2 1/1.2
Allergic granulomatous angiitis (Churg-Strauss syndrome) 450 47.1 1/1.1
Buerger’s disease 10,000 45-65 9.7/1
Malignant rheumatoid arthritis 4,200 53 1/2.2
1998 Giant cell arteritis (temporal arteritis) 690 62.9 1/1.6
ANCA-associated vasculitis 2,700 59 1/1.8

by angiography. The patients show significantly high lev-
els of HLA-B52 (56%) and HLA-B39 (17%) compared with
healthy controls (25 and 6%, respectively) [23]. However,
it was reported that a larger number of patients with TAK
in India and other East Asian countries are middle-aged
males with affected abdominal aortas (type III), and who
have HLA-B39 [23]. A nationwide point prevalence survey
in the form of a retrospective, hospital-based study was
conducted in 1994 and 1998 (table 1). Although the data
are not new and do not show the real incidence, the prev-
alence of vasculitis/vasculopathy in Japan understand-
able. Buerger’s disease and TAK are common, but WG and
GCA are not frequently observed in Japan.

In 1997, we conducted a retrospective, hospital-based,
nationwide survey on Japanese patients with AVV. The
survey reported 63 MPA, 28 WG and 12 Churg-Strauss
syndrome (CSS) patients and 104 patients with undiffer-
entiated A AV (most patients were renal-limited vasculitis
of MPA analyzed by the records). The point prevalence of
AVYV in the 1997 survey demonstrated that MPA is the
most common AVV in Japan. Among 207 AVV patients,
PR3-cANCA and MPO-pANCA were demonstrated in
26.3 and 80.8%, respectively. Among 28 WG patients,
PR3-cANCA and MPO-pANCA were shown in 86 and
14%, respectively; and among 63 patients with MPA in 22
and 87% of patients, respectively. For MPA, prominent
manifestations were renal involvement (87.3%), main-
ly rapidly progressive glomerulonephritis (RPGN), and
pulmonary involvement (63.5%) including interstitial
pneumonia/pulmonary fibrosis (33.3%) and pulmonary
hemorrhage (22.2%). Patients with MPA having only a
pulmonary localized lesion have been reported. In addi-
tion, 93% of Japanese WG patients demonstrated the ear,
nose and throat (ENT) features, whereas only 39% dem-
onstrated renal involvement. Compared to WG patients

444 Kidney Blood Press Res 2010;33:442-455

in Europe and the USA, renal involvements are not com-
mon in Japanese WG patients. Furthermore, positive rate
and titer of PR3-/cANCA are relatively low in WG pa-
tients who have localized ENT lesions. These results were
included in the annual report for the Research Commit-
tee of Intractable Vasculitis, the Ministry of Health and
Welfare, Japan, in 1998 by Hashimoto and colleagues.

The question why MPA is more common than WG in
Japan while WG is the most common AVV in Europe and
the US is important. This question led us to start an epi-
demiological study on Japanese patients with AVV in col-
laboration with the European Systemic Vasculitis Study
Group (EUVAS) members Drs. D. Jayne, R. Watts, D.
Scott, N. Rasmussen and U. Specks. The understanding
of differences will lead to new insights into the etiology
and pathogenesis of vasculitides.

Latitude of Japan

Japan is located between the latitude 26-45° North.
Asahikawa city (43.5° North) on Hokkaido island is close
to the latitude of Lugo, Spain (42°N). This is compatible
with the latitude theory of AAV [4] (fig. 1).

Since we had to update old epidemiological data for
AAV and determine the present incidence of AAV in Ja-
pan, we are glad to have started the new epidemiological
study with UK/EUVAS members. Results of incidence of
AAV in Miyazaki Prefecture are described in the section
‘Primary Renal Vasculitis in Japan’.

It is interesting to note that a study from Beijing, Chi-
na, demonstrated that 60.7% (54/89) of patients with WG
were MPO-ANCA positive, 38.2% (34/89) were PR3-
ANCA positive, and patients with MPO-ANCA had mul-
tisystem involvement and elevated initial serum creati-
nine level as compared with PR3-ANCA-positive WG pa-
tients [24, 25].

Kobayashi/Fujimoto/Takahashi/Suzuki
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Fig. 1. Geographic difference in latitude
between Japan and Europe.

Miyazaki (31.5°N)

<— Okinawa (26°N)

eSS o

*Tromso (70°N)

Phenotype

The difference in the clinical presentation of TAK ar-
teritis between Japan and countries in East Asia has been
mentioned above; therefore, we will now discuss the dif-
ferences in clinical presentation of patients with GCA be-
tween Japan and other countries. Our study demonstrates
that no remarkable differences were found in the clinical
features of patients with GCA between Japan and other
countries, although GCA patients are not commonly
found in Japan compared with the USA and Europe [19].
Further, differences in renal involvement in WG and
MPA between the UK and Japan were demonstrated by
Watts et al. [6]. The data that patients having a localized
type of WG are more frequently found in Japan than WG
patients with renal involvement were supported by Dr.
Harabuchi at Asahikawa Medical University. A report
from other ENT doctors with the same conclusion was
published recently [26]. In fact, renal involvement was
demonstrated in 12-40% of 21 WG patients in two re-
ports. In another hospital-based, nationwide, retrospec-
tive study in Japan in 1988 and 1998, 39-63% of 172 pa-
tients had renal involvement. Renal involvement was
found in 77% of 158 WG patients and 77% of 70 WG pa-
tients by Drs. Gross and Hoffman, respectively [27].

A AV, Large Vessel Vasculitis and
Kawasaki Disease in Japan

Genotype

A significant association of HLA-DRB1*0901 with
MPA (p =0.037, OR 2.44, 95% CI 1.33-4.46) as well as with
MPO-ANCA positivity (p = 0.014, OR 2.44, 95% CI 1.41-
4.22) was demonstrated by Tsuchiya and colleagues [28-
31]. In their paper from 2003 [28], the Japanese diagnostic
criteria for MPA proposed by the Research Committee on
Intractable Vasculitides in 1998 were described. An inter-
esting report regarding the association of HLA-DR9 in
cANCA-positive WG (62.5%, 10/16 patients as compared
with 26% of healthy controls; p < 0.05) was reported in
1996 [7]. The decreased activation potential of natural kill-
er cells and/or T cells associated with killer cell immuno-
globulin-like receptor/HLA genotypes was demonstrated
in MPA patients, and insufficient resistance against infec-
tions in MPA patients was suggested [31]. Autoreactive T
cell response to the MPO fragments was found, and sev-
eral distinct epitopes on MPO fragments recognized by
HLA-DR-restricted CD4+ T cells were demonstrated [8, 9].

Primary Renal Vasculitis in Japan

Experience of Vasculitis in Japan
We sometimes come across cases with MPA involv-
ing the kidney, most of which are MPO-ANCA positive.
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Table 2. Difference in ANCA phenotype in patients with crescen-
tic glomerulonephritis/microscopic polyangiitis/renal limited
vasculitis between Japan and other countries

Country Patients - Positive Positive
MPO-ANCA, % PR3-ANCA, %
USA [34] 107 64 36
EU [35] 80 63 25
Sweden [36] 99 48 32
UK [37] 153 65 25
Japan [38] 63 79 13
Japan [39] 369 90 8
Japan [40] 993 89 6

On the other hand, we rarely have the cases with PR3-
ANCA-positive, crescentic glomerulonephritis and/or
WG with renal involvement. However, in the European
and American articles, much higher rates of the patients
with positive PR3-ANCA and/or WG are shown among
those with RPGN or AAV compared to Japan. In this sec-
tion, we describe the epidemiology, the characteristics
and outcome of ANCA-associated primary renal vascu-
litis (PRV): MPA, WG, and CSS with renal involvement,
and renal limited vasculitis (RLV) in Japan comparing to
those of European countries and the USA. Patients with
PRV are defined according to the following criteria in ac-
cordance with EUVAS [32]: new patients with MPA, WG,
CSS or RLV and renal involvement (elevated serum cre-
atinine, hematuria, proteinuria, or red cell casts) attrib-
uted to active vasculitis with or without other organ in-
volvement.

Epidemiology of PRV in Japan

In a nationwide, retrospective, hospital-based survey
on RPGN recently conducted by the Japanese Society of
Nephrology [33], the most frequent primary disease was
RLV (42.1%), the second was MPA (19.4%) and the third
was anti-glomerular basement membrane (anti-GBM)
associated RPGN (6.1%). MPO-ANCA was positive in
88.1% of RLV patients and 91.8% of MPA patients. On the
other hand, the prevalence of WG was only 2.6% among
the total RPGN patients (n = 1,772), and the positive rate
of PR3-ANCA among patients with RLV was 7.4%, that
of MPA was 6.1%, and that of WG was 71.1%. These data
were not different from previous studies in Japan. Euro-
pean and American studies revealed a third of RPGN/
MPA/RLV patients were PR3-ANCA positive, which is
clearly higher compared to Japan (table 2).

446 Kidney Blood Press Res 2010;33:442-455

Until recently, the incidence, but not prevalence, of
AAYV has not been determined in Japan. We conducted
the first population-based survey of PRV in Miyazaki
Prefecture between 2000 and 2004 [2] based on recent
epidemiological methods [41] and the sub-classification
of AAV by the EUVAS [32]. Among 56 identified pa-
tients, 91% were MPO-ANCA positive and none had
WG or CSS. The male/female ratio was 24/32, and the
average age was 70.4 * 10.9 (mean * SD) years. The
estimated annual incidence of PRV was 14.8 (95% CI
10.8-18.9) and 44.8 (95% CI 33.2-56.3) per million
adults (over 15 years old) and seniors (over 65 years old),
respectively. This value was reported to be 12.4 in Bris-
tol, UK [42], 18 (95% CI 13-24) in Norfolk, UK [41], and
16 (95% CI 12-31) in Orebro, Sweden [36]. Thus, the an-
nual incidence of PRV seems to be similar in Japan and
Europe.

The race and genetic background of the patients should
be closely related to the differences in rates of MPO-
ANCA versus PR3-ANCA between Japan and Europe
[28]. A geographic difference in the incidence of systemic
vasculitides has also been suggested. The incidence of
WG and MPA might be latitudinal; WG is frequently seen
in high-latitude areas such as Sweden and the UK, while
MPA in low-latitude areas such as Bahrain and Miyazaki.
On the other hand, examination of the type of ANCA in
sera from patients with AAV revealed that the results of
commercially available ELISA kits used in EUVAS and
Japan did not differ [15].

Clinical Phenotype and Features

Watts et al. [6], collaborators of Japan-UK vasculitis
epidemiology study, have recently compared the inci-
dence of PRV in the UK with Japan during the period
2000-2004 using the same case definitions. As shown in
table 3, the underlying disease was very different, with
MPA/RLV predominating in Japan, although the overall
occurrence of PRV was similar in Japan and the UK. ENT
and neurological involvement were much less common in
Japan. ANCA status was also different between Japan and
the UK; positive MPO-ANCA was 91.1 versus 55.6%, and
positive PR3-ANCA 0 versus 33.3%. Thus, PRV patients
with cANCA/PR3 and/or WG seem to be much less com-
mon in Japan than the UK.

Outcome and Treatment

To improve the survival rate and renal prognosis in
patients with AAV/PRV, the therapeutic methods may be
different between Japan and Europe/USA because clini-
cal phenotype and features were very different among
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Table 3. Comparison of epidemiology and clinical features of ANCA-associated renal vasculitis between Japan

and the UK

Japan (Miyazaki) UK (Norfolk) p
Male/female 24/32 13/14
Mean age, years 70.4 63.5

Incidence, /million

Total 14.8 (10.8-18.9) 12.2 (8.0-17.7)

MPA/RLV 14.8 (10.8-18.9) 5.0 (2.4-8.8)

WG 0 5.8 (2.9-9.4)

CSS 0 1.4 (0.3-3.9)
ENT 1(1.8%) 18 (66.6%) <0.001
Respiratory 23 (41.1%) 11 (40.7%) NS
Nervous 3 (5.4%) 8(29.8%) <0.02
Gastrointestinal 2 (3.6%) 3 (11.0%) NS
MPO-ANCA 51(91.1%) 15 (55.5%) <0.001
PR3-ANCA 0 9 (33.3%) <0.001
Negative ANCA 5 (8.9%) 2 (7.4%) NS

these countries. Although the combined therapy with
cyclophosphamide and glucocorticoids is recommended
as the standard of care in remission induction therapy in
Europe and the USA, only one fourth to one third of
PRV/RPGN patients have received these drugs in Japan
[33, 43]. Both patient and renal survival rates among Jap-
anese PRV patients (RLV + MPA + WG) recently im-
prove to 84.1 and 83.7% at 12 months, and to 79.1 and
78.5% at 24 months, respectively [33]. A major cause of
death is indirectly related to vasculitis and mostly con-
sists of treatment-related infectious complications. This
could be because a high proportion of Japanese patients
are elderly and/or dialysis-dependent at presentation
with MPA/RLV predominating in Japan [43]. In the Jap-
anese clinical guideline for RPGN based on the ques-
tionnaire survey [33], milder immunosuppressive treat-
ment such as an initial oral prednisolone dose reduction
(0.6~0.8 mg/kg/day) with or without immunosuppres-
sant is recommended for older and/or dialysis-depen-
dent patients.

On the other hand, randomized clinical trials of new
therapies for AAV have been performed in Europe and
the USA. On the principle that more severe disease re-
quires more aggressive therapy, EUVAS devised a system
for subgrouping AAV presentations, for example, based
on the severity of renal impairment, for different regi-
mens [44]. Results of such trials are very informative and
might lead to consensus recommendations on how to
AAV/PRYV should be treated depending on the types, the
disease severity and age.

AAV, Large Vessel Vasculitis and
Kawasaki Disease in Japan

Laboratory Investigations: ANCA Epitopes in the
Japanese Population and ELISA Evaluation

Epitopes of MPO-ANCA in Vasculitis in the Japanese

Population

MPO-ANCA-Associated Vasculitides in Japan

ANCA are found in a high percentage of patients with
WG, MPA, and CSS and are used as diagnostic markers
for these diseases, which are also termed AAV. Further-
more, MPO-ANCA has been demonstrated to be a good
marker for the diagnosis of these disorders. The titer of
MPO-ANCA is correlated with the activity of autoim-
mune, necrotizing, crescentic glomerulonephritis. In ad-
dition, a good correlation between the extent of crescent
formation and the MPO-ANCA titer has been demon-
strated [10]. However, a low titer of MPO-ANCA is found
in the sera from some patients with active crescent forma-
tion, and conversely, high titer can be found during the
remission stage in Japanese patients. Therefore, it seems
that the titer of MPO-ANCA is not always correlated with
the activity of the disease due to the difference in reactiv-
ity of MPO-ANCA to the MPO molecule. Such differ-
ences in reactivity suggest differences of binding to MPO
epitopes by MPO-ANCA. The inconsistency of MPO-
ANCRA titer in primary systemic vasculitis (PSV) may be
attributable to differences in epitopic specificity by MPO-
ANCA between patients.
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with MPO fragments [45].

Analyses of the Epitopes in MPO-ANCA in the

Japanese Population

Epitopes on MPO recognized by MPO-ANCA from
patients with MPO-A AV in the Japanese population have
been analyzed using recombinant MPO fragments set
using deletion mutants of MPO composed of eight frag-
ments of the heavy-chain subunit, and two fragments of
the light chain subunit expressed in Escherichia coli [11].

Epitope analysis may also explain the occurrence of
MPO-ANCA in different vasculitic syndromes. The sera
of 148 MPO-ANCA-positive patients from four vasculitic
syndromes (MPA, classic polyangiitis nodosa, CSS and
KD) and from patients with RA and SLE are applied to
the epitope analysis. The sera have been collected by the
Intractable Vasculitis Research Project Group in Japan.

In PSV, MPO-ANCA are markers for diagnosis and
have been implicated in pathogenesis of vasculitis. Al-
though high MPO-ANCA titers are associated with an
increased risk of disease activity, MPO-ANCA titers do
not necessarily correlate with disease activity or vascu-
litic syndrome. The severity of the diseases in MPA with
renal involvement is correlated with particular epitopes
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of MPO-ANCA recognizing the N or C terminus of the
MPO heavy chain [9]. The epitopes recognized by MPO-
ANCA from sera of patients with four vasculitic syn-
dromes (MPA, cPN, CSS, KD) and from patients with RA
and SLE in hospitals at Juntendo University, Kyorin Uni-
versity, Kyoto University, Tokyo Medical School, Fujita
Medical Health University, and Hiroshima City in Japan,
members of the project funded by the Ministry of Health,
Labour and Welfare, have been analyzed [45].

No serum showed epitopes La and Lb of light chain
MPO, and sera of 68.6% of patients showed a positive
reaction to one or more epitopes of heavy-chain MPO.
An analysis of the binding level showed that MPA sera
mainly reacted to the Ha epitope at the N terminus of
the MPO heavy chain, CSS sera reacted to the Ha and
Hf epitopes close to the C terminus of the MPO heavy
chain, and KD reacted mainly to Hf, whereas SLE and
RA sera reacted to all epitopes. These results suggest
that MPO-ANCA recognizing specific regions of the N
terminus of the MPO H chain confer an increased risk
of vasculitis such as MPA and CSS. Furthermore, the
epitopic specificity of MPO-ANCA differentiates vascu-
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