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関連腎炎」． 

腎と透析 78(5) 727-732 2015 

石津明洋． 特集「膠原病研究アップデー 
ト」Ⅵ．血管炎症候群． 

アレルギー・免疫 22(12) 1740- 
1747 

2015 

志田玄貴，石津明洋． 
特集「ANCA 関連血管炎（AAV）」 
MPO-ANCA による血管傷害のメ
カ ニズム． 

リウマチ科 54(6) 581-585 2015 

 
Onishi S, Adnan E, Ishizaki J, 
Miyazaki T, Tanaka Y, Matsumoto T, 
Suemori K, Shudou M, Okura T, Takeda 
H, Sawasaki T, Yasukawa M, Hasegawa H. 

 

Novel Autoantigens Associated 
with Lupus Nephritis. 

 
 
PLoS One. 

 
 
10(6) 

 
 
e0126564 

 
 
2015 

 
Nakata H, Miyazaki T, Iwasaki T, 
Nakamura A, Kidani T, Sakayama K, 
Masumoto J, Miura H. 

Development of tumor-specific 
caffeine-potentiated 
chemotherapy using a novel 
drug delivery system with 
Span 80 nano-vesicles. 

 

Oncology reports. 

 

33(4) 

 
1593- 
1598 

 

2015 

─
 111 ─
 



 
 
Mokuda S, Miyazaki T, Ubara Y, Kanno 
M, Sugiyama E, 

CD1a(+) survivin(+) dendritic 
cell infiltration in dermal 
lesions of systemic 
sclerosis. 

 
Arthritis Res Ther. 

 
17 

 
275 

 
2015 

 
Mokuda S, Miyazaki T, Ito Y, Yamasaki 
S, Inoue H, Guo Y, Kong WS, Kanno M, 
Takasugi K, Sugiyama E, Masumoto J. 

The proto-oncogene survivin 
splice variant 2B is induced 
by PDGF and leads to cell 
proliferation in rheumatoid 
arthritis fibroblast-like 
synoviocytes. 

 
 
Scientific reports. 

 
 
5 

 
 
9795 

 
 
2015 

 
Kawashima M, Usui T, Okada H, Mori I, 
Yamauchi M, Ikeda T, Kajita K, Kito Y, 
Miyazaki T, Fujioka K, Ishizuka T, 
Morita H. 

 
 
TAFRO syndrome: 2 cases and 
review of the literature. 

 

 
Modern rheumatology 

 

 
in press 

  

 
2015 

 
Hanai T, Shiraki M, Ohnishi S, 
Miyazaki T, Ideta T, Kochi T, Imai K, 
Suetsugu A, Takai K, Shimizu M, 
Moriwaki H. 

Impact of serum glycosylated 
Wisteria floribunda 
agglutinin-positive Mac-2 
binding protein levels on 
liver functional reserves and 
mortality in patients with 
liver cirrhosis. 

 
 

Hepatology Research 

 
 

in press 

  
 

2015 

 
Adachi Y, Mizutani Y, Shu E, 
Kanoh H, Miyazaki T, Seishima M. 

Eosinophilic fasciitis 
associated with myositis. 

 
Case Reports in Dernatology 

 
7(1) 

 
79-83 

 
2015 

Tokuzumi M, Fujisawa T, Shu E, Kanoh 
H, Saigo C, Miyazaki T, Hamaguchi Y, 
Seishima M. 

Anti-SRP Antibody-positive 
Myopathy with Universal 
Alopecia and Multiple 
Vitiligo. 

 
Acta dermato-venereologica. 

 
95(4) 

 
497-498 

 
2015 

 
Kawakami T, Okano T, Takeuchi S, 
Kimura S, Soma Y 

Complete resolution of 
refractory cutaneous 
arteritis by intravenous 
cyclophosphamide pulse 
therapy 

 

Int J Dermato 

 

54 

 
e323- 
e325 

 

2015 

─
 112 ─
 



 
 
Kawakami T, Yoon SY, Takeuchi S, Soma 
Y, Kuroha S, Yoshida S, Shida H, 
Nakazawa D, Tomaru U, Ishizu A. 

Novel monoclonal antibodies 
that recognize both rat and 
mouse 
phosphatidylserine/prothrombi 
n complexes. 

 

Mod Rheumatol 

 

29 

 

1-2 

 

2015 

 
Kawakami T, Takeuchi S, Okano T, Inoue 
H, Soma Y 

Therapeutic effect of 
autologous platelet-rich 
plasma on recalcitrant 
cutaneous ulcers in livedoid 
vasculopathy. 

 

J Am Acad Dermatol Case Reports 

 

1 

 

310-311 

 

2015 

 
藤本学，浅野善英，石井貴之，小川文秀， 
川上民裕，小寺雅也，浅井純，岩田洋平 

 
膠原病・血管炎にともなう皮膚 
潰瘍の治療アルゴリズム 

 
Monthly Book Derma 

 
226 

 
71-77 

 
2015 

川上民裕 
「診療の秘訣」皮膚血管炎アル 
ゴリズム“川上アルゴリズム” 
の原点 

Modern Physician 35 351-352 2015 

川上民裕 
皮膚症状を呈するなじみのない 
血管炎 なじみのない皮膚疾患 
を見逃さないコツ 

Monthly Book Derma 228 39-46 2015 

川上民裕 
クリオグロブリン定性試験の方 
法を教えてください スキルアッ 
プのための Q＆A 

皮膚アレルギーフロンティア 13 50 2015 

川上民裕 
若手医師のためのエキスパート 
セミナー 血管炎 + 論文作成の 
コツ 

日臨皮会誌 32 51-54 2015 

川上民裕 血管炎における抗凝固療法 日本医事新報 4747 59-60 2015 

川上民裕 採血後の青あざの機序 日本医事新報 4751 63 2015 

川上民裕 IgA 血管炎の腎病変（最近の話 
題） 

皮膚病診療 37 641-648 2015 

川上民裕 これが血管とリンパ管の像だ！ 
皮膚かたちアトラス 

Visual Dermatology 14 1164- 
1165 

2015 

川上民裕 
皮膚型結節性多発動脈炎 免疫 
症候群（Ⅰ）その他の免疫疾患 
を含めて 

日本臨床 別 34 766-771 2015 

─
 113 ─
 



 

川上民裕 
IgA 血管炎（旧名 Henoch-Schö 
nlein 紫斑病）免疫症候群
（Ⅰ） その他の免疫疾患を含め

日本臨床 別 34 799-803 2015 

川上民裕 
血管炎 全身性強皮症とその鑑別 
疾患より 早期に正確に診断する 
ために 

Visual Dermatology 15 72-73 2016 

川上民裕 「私の処方」リウマトイド血管 
炎（悪性関節リウマチ） 

Modern Physician 36 77 2016 

 
Furukawa H, Oka S, Shimada K, Masuo K, 
Nakajima F, Funano S, Tanaka Y, Komiya 
A, Fukui N, Sawasaki T, Tadokoro K, 
Nose M, Tsuchiya N, Tohma S. 

Autoantibody profiles in 
collagen disease patients 
with interstitial lung 
disease (ILD): Antibodies to 
major histocompatibility 
complex class I-related chain 
A (MICA) as markers of ILD. 

 
 

Biomarker Insights 

 
 

:10 

63–73 
doi: 
10.4137/ 
BMIMI.S2 
8209. 

 
 

2015 

 
Tsuchiya N, Ohashi J. 

Editorial: Human immune 
system diversity and its 
implications in diseases. 

 
J Hum Genet 

 
60(11) 

655-656; 
doi:10.1 
038/jhg. 
2015.101 

 
2015 

 
Furukawa H, Oka S, Shimada K, Tsuchiya 
N, Tohma S. 

 
Genetics of interstitial lung 
disease: Vol de Nuit (Night 
Flight). 

 
Clinical Medicine Insights: 
Circulatory, Respiratory and 
Pulmonary Medicine 

 

9(S1) 

:1–7 
doi: 
10.4137/ 
CCRPRPM. 
S23283. 

 

2015 

土屋尚之 
膠原病および類縁疾患のゲノム 
解析の現況～GWAS および
post GWAS～. 

リウマチ科 54(4) 473-479 2015 

土屋尚之、川崎綾、岡笑美、古川宏 リウマチ・膠原病と HLA. MHC 22(2) 74-83 2015 

 

Fujimoto S, Kobayashi S, Suzuki K 

Epidemiology and 
classification of vasculitis- 
international comparative 
study and latest 
international trend 

 

Nihon Jinzo Gakkai Shi 

 

56 

 

80-86 
2014 昨 
年度未報 
告分 

─
 114 ─
 



 
 

Yumura W, Kobayashi S, Suka M, Hayashi 

Assessment of the Birmingham  
 

Mod Rheumatol 

 
 

24 

 
 

304-309 

 

2014 昨 
vasculitis activity score in 
patients with MPO-ANCA- 

T, Ito S, Nagafuchi H, Yamada H, Ozaki associated vasculitis: sub- 年度未報 
S; JMAAV Study Group. analysis from a study by the 告分 

Japanese Study Group for MPO- 
ANCA-associated vasculitis 

小林 茂人 強直性脊椎炎【脊椎関節炎の病 
態・診断・治療】 

分子リウマチ治療 8 184-190 2015 

 

小林 茂人 

【ロコモティブシンドロームの 
すべて】ロコモティブシンド ロ
ームを構成する疾患 関節リウ 
マチとその関連疾患 その他の 
リウマチ性疾患 

 

日本医師会雑誌 

 

144 

 
S214- 
S216 

 

2015 

小林 茂人, 木田 一成 
【高齢者のリウマチ性疾患-診断 
や治療における注意点】 巨細胞 
性動脈炎 

リウマチ科 53 39-46 2015 

小林 茂人, 木田 一成 反応性関節炎（ReA)(ライター症 
候群） 

日本臨床 別冊 新領域別症候群シ 
リーズ No.34 免疫症候群 第 2版 

34 694-697 2015 

立山 香織(大分大学 医学部耳鼻咽喉科・ 
頭頸部外科), 岸部 幹, 森田 由香, 吉田 
尚弘, 國本 泰臣, 松井 隆道, 坂口 博史, 
岡田 昌浩, 渡辺 毅, 稲垣 彰, 小林 茂 
人, 飯野 ゆき子, 村上 信五, 高橋 晴雄, 
東野 哲也, 原渕 保明, 日本耳科学会
ANCA 関連血管炎性中耳炎全国調査ワーキン
ググ ループ 

 
 
 
発症型別にみた ANCA 関連血管
炎 性中耳炎の臨床的特徴と経
過 

 
 

 
Otology Japan 

 
 

 
25 

 
 

 
565 

 
 

 
2015 

土屋 尚之 長谷部 成美, 日高 操希, 佐田  
 
ANCA 関連血管炎の Update 日本
人 集団における ANCA 関連血管
炎の 遺伝素因 

 
 
日本リウマチ学会総会・学術集会・国 
際リウマチシンポジウムプログラム・ 
抄録集 

 
 

59 回 

 
 

222 

 
 

2015 

憲映, 小林 茂人, 山田 秀裕, 古川 宏, 
山縣 邦弘, 住田 孝之, 宮坂 信之, 當間 
重人, 尾崎 承一, 松尾 清一, 橋本 博史, 
槇野 博史, 有村 義宏, 針谷 正祥, 川崎 
綾 

─
 115 ─
 



 
多田 久里守, 林 絵利, 小笠原 倫大, 山 
路 健, 田村 直人, 小林 茂人, 井上 久, 
高崎 芳成 

TNF 阻害薬の変更を行った強直
性 脊椎炎患者 4例の解析 

日本リウマチ学会総会・学術集会・国 
際リウマチシンポジウムプログラム・ 
抄録集 

59 回 369 2015 

谷口 義典, 小林 茂人, 公文 義雄, 寺田 
典生, 岸本 暢将 

脊椎関節炎の Update(診断と治 
療) 脊椎関節炎の最新治療薬の 
話題 

日本リウマチ学会総会・学術集会・国 
際リウマチシンポジウムプログラム・ 
抄録集 

59 回 189 2015 

岸本 暢将, 小林 茂人, 谷口 義典, 冨田 
哲也, 岡田 正人 

脊椎関節炎の Update(診断と治 
療) 診断・分類基準の進歩と問 
題点 誤りやすい症状の注意 

日本リウマチ学会総会・学術集会・国 
際リウマチシンポジウムプログラム・ 
抄録集 

 
59 回 

 
188 

 
2015 

小林 茂人 内科(リウマチ・膠原病)からみ 
た皮膚血管炎・血管障害の臨床 

日本皮膚科学会雑誌 125 725 2015 

 
Kuroda Y, Asada R, So K, Yonezawa A, 
Nankaku M, Mukai K, Ito-Ihara T, Tada 
H, Yamamoto M, Murayama T, Morita S, 
Tabata Y, Yokode M, Shimizu A, Matsuda 
S, Akiyama H. 

A pilot study of regenerative 
therapy using controlled 
release of recombinant human 
fibroblast growth factor for 
patients with pre-collapse 
osteonecrosis of the femoral 
head. 

 
 

Int Orthop. 

  
 
[Epub 
ahead of 
print] 

 
 
2015 Dec 
29 

Kumagai M, Marui A, Tabata Y, Takeda 
T, Yamamoto M, Yonezawa A, Tanaka S, 
Yanagi S, Ito-Ihara T, Ikeda T, 
Murayama T, Teramukai S, Katsura T, 
Matsubara K, Kawakami K, Yokode M, 
Shimizu A, Sakata R. 

Safety and efficacy of 
sustained release of basic 
fibroblast growth factor 
using gelatin hydrogel in 
patients with critical limb 
ischemia. 

 
 
Heart Vessels. 

  
[Epub 
ahead of 
print] 

 

2015 Apr 
11. 

 
 
猪原 登志子, 藤元 昭一, 鈴木 和男, 遠 
藤 知美, 武曾 惠理 

【血管炎症候群とアフェレシ 
ス】 ANCA 関連血管炎に対する
ア フェレシス療法 抗好中球
細胞 質抗体関連血管炎に対する
血漿 交換療法と国際共同臨床試
験 PEXIVAS. 

 
 
日本アフェレシス学会雑誌 

 
 
34 巻 2 号 

 
 
120-125 

 
 
2015 

 

猪原 登志子 

【臨床研究・臨床試験の信頼性 
確保への取り組み】 人を対象と 
する医学系研究に関する倫理指 
針(疫学・臨床研究統合指針)の 
概要. 

 

薬理と治療 

 
43 巻 
Suppl.1 

 

s11-s21 

 

2015 

─
 116 ─
 



 
 
杉原 毅彦, 伊賀 祥子, 濱野 慶朋, 武村 
拓也, 山田 浩和, 新井 冨生, 荒木 厚 

関節リウマチ,片側性滲出性胸膜 
炎の治療中に,肺炎で死亡した 1 
例 

 
内科 

 
116 巻 2 号 

 
310-318 

 
2015 

瀧川 正紀, 増冨 裕文, 島崎 良知, 濱野 
慶朋, 石井 敏浩, 森 淑子, 石神 昭人 

 日本薬学会年会要旨集 135 年会 4
号 

188 2015 

濱野 慶朋, 佐野 夏帆, 丸山 直記, 湯村 
和子, 鈴木 和男 

MPO-ANCA 関連血管炎自然発症
モ デル SCG/Kj マウスにおける
腎炎 関連遺伝子の解析 

 
日本腎臓学会誌 

 
57 巻 3 号 

 
600 

 
2015 

 

濱野 慶朋, 湯村 和子 

老年医学からみた透析医療 老年 
医学のあゆみと現状 サルコペ 
ニア/フレイルティと透析医療の 
今日的問題 

 
臨床透析 

 
31 巻 10 号 

 
1219- 
1224 

 
2015 

Ken-ei Sada, Masahiro Yamamura, 
Masayoshi Harigai, Takao Fujii, 
Yoshinari Takasaki, Koichi Amano, 
Shouichi Fujimoto, Eri Muso, Yohko 
Murakawa, Yoshihiro Arimura, Hirofumi 
Makino, and for the Research Committee 
on Intractable Vasculitides, the 
Ministry of Health, Labour and Welfare 
of Japan 

Different responses to 
treatment across classified 
diseases and severities in 
Japanese patients with 
microscopic polyangiitis and 
granulomatosis with 
polyangiitis: a nationwide 
prospective inception cohort 
study 

 
 
 
 
Arthritis Res Ther 

 
 
 
 
17 

 
 
 
 
305 

 

 
Motomu Hashimoto, Toru Yamazaki, 
Masahide Hamaguchi, Takeshi Morimoto, 
Masashi Yamori, Keita Asai, Yu Isobe, 
Moritoshi Furu, Hiromu Ito, Takao 
Fujii, Chikashi Terao, Masato Mori, 
Takashi Matsuo, Hiroyuki Yoshitomi, 
Keiichi Yamamoto, Wataru Yamamoto, 
Kazuhisa Bessho, and Tsuneyo Mimori 

 
 
 
Periodontitis and 
Porphyromonas gingivalis in 
preclinical stage of 
arthritis patients 

 
 
 
 
PLoS One 

 
 
 
 
10 

 
 
 
 
e0122121 

 

─
 117 ─
 



 
 
川嶋聡子、要 伸也 

全身性自己免疫疾患、血管炎症 
候群：好酸球性多発血管炎性肉 
芽腫症  in 免疫症候群 

日本臨床別冊 新領域別症候群シリー 
ズ 免疫症候群第 2版 

 
34 

 
790-794 

 
2015 

要 伸也 急速進行性糸球体腎炎と ANCA
関 連血管炎の最新治療 

医薬ジャーナル 51 81-86 2015 

Tokai N, Ogasawara M, Gorai M, Matsuki 
Y, Yamada Y, Murayama G, Sugisaki N, 
Nemoto T, Ando S, Minowa K, Kon T, 
Tada K, Matsushita M, Yamaji K, Tamura 
N, Makino S, Takasaki Y 

Predictive value of bone 
destruction and duration of 
clinical remission for 
subclinical synovitis in 
rheumatoid arthritis 
patients. 

 
 
Mod Rheumatol 

 
 
25 

 
 
540-545 

 
 
2015 

Doe K, Nozawa K, Hirai T, Tsushima H, 
Hayashi E, Hiruma K, Ando S, Nakano S, 
Kon T, Amano H, Yamaji K, Tamura N, 
Takasaki Y 

 
Second-to-fourth Digit Ratio 
in Systemic Lupus 
Erythematosus. 

 
 

J Rheumatol 

 
 

42 

 
 

826-828 

 
 

2015 

Nakano S, Morimoto S, Suzuki S, 
Tsushima H, Yamanaka K, Sekigawa I, 
Takasaki Y 

Immunoregulatory role of IL- 
35 in T cells of patients 
with rheumatoid arthritis. 

Rheumatology 54 
1498- 
1506 

2015 

Yamazaki H, Sakai R, Koike R, Miyazaki 
Y, Tanaka M, Nanki T, Watanabe S, 
Yasuda S, Kurita T, Kaneko Y, Tanaka 
Y, Nishioka Y, Takasaki Y, Nagasaka K, 
Nagasawa H, Tohma S, Dohi M, Sugihara 
T, Sugiyama H, Kawaguchi Y, Inase N, 
Ochi S, Hagiyama H, Hitoshi K, 
Miyasaka N, Harigai M, for the PREVENT 
Study Group 

 

Assessment of Risks of 
Pulmonary Infection During 12 
Months Following 
Immunosuppressive Treatment 
for Active Connective Tissue 
Diseases:A Large-scal 
Prospective Cohort Study. 

 
 
 
 
J Rheumatol 

 
 
 
 
42 

 
 
 
 
614-622 

 
 
 
 
2015 

 
Ishiyama K, Yashiro T, Nakano N, 
Kasakura K, Miura R, Hara M, Kawai F, 
Maeda K, Tamura N, Okumura K, Ogawa H, 
Takasaki Y, Nishiyama C 

 
Involvement of PU.1 in NFATc1 
promoter function in 
osteoclast development. 

 
 
Allergol Int 

 
 
64 

 
 
241-247 

 
 
2015 

─
 118 ─
 



 
Honda D, Tsueshita K, Ohsawa I, 
Miyashita T, Inoshita H, Shimamoto M, 
Horikoshi S, Motimoto S, Takasaki Y, 
Tomino Y 

Clinical Significance of 
Renal Interstitial Fibrosis 
in Patients with Lupus 
Nephritis. 

 
Juntendo Mde J 

 
61 

 
418-428 

 
2015 

 
Matsuki Y, Atsumi T, Yamaguchi K, 
Hisano M, Arata N, Oku K, Watanabe N, 
Sago H, Takasaki Y, Murashima A 

Clinical features and 
pregnancy outcome in 
antiphospholipid syndrome 
patients with history of 
severe pregnancy 
complications. 

 
 
Mod Rheumatol 

 
 
25 

 
 
215-218 

 
 
2015 

 
Tanaka M, Koike R, Sakai R, Saito K, 
Hirata S, Nagasawa H, Kameda H, Hara 
M, Kawaguchi Y, Tohma S, Takasaki Y, 
Dohi M, Nishioka Y, Yasuda S, Miyazaki 
Y, Kaneko Y, Nanki T, Watanabe K, 
Yamazaki H, Miyasaka N, Harigai M 

Pulmonary infections 
following immunosuppressive 
treatments during 
hospitalization worsen the 
short-term vital prognosis 
for patients with connective 
tissue disease-associated 
interstitial pneumonia. 

 
 
 
Mod Rheumatol 

 
 
 
25 

 
 
 
609-614 

 
 
 
2015 

Yasuda S, Atsumi T, Shimamura S, Ono 
K, Hiromura K, Sada K, Mori M, Takei 
S, Kawaguchi Y, Tamura N, Takasaki Y 

Surveillance for the use of 
mycophenolate mofetil for 
adult patients with lupus 
nephritis in Japan. 

 
Mod Rheumatol 

 
25 

 
854-857 

 
2015 

Hara R, Miyazawa H, Nishimura K, Momoi 
T, Nozawa T, Kikuchi M, Sakurai N, 
Kizawa T, Shimamura S, Yasuda S, 
Hiromura K, Sada KE, Kawaguchi Y, 
Tamura N, Takei S, Takasaki Y, Atsumi 
T, Mori M 

 
A national survey on current 
use of mycophenolate mofetil 
for childhood-onset systemic 
lupus erythematosus in Japan. 

 
 
Mod Rheumatol 

 
 
25 

 
 
858-864 

 
 
2015 

─
 119 ─
 



 
 
Sada KE, Yamamura M, Harigai M, Fujii 
T, Takasaki Y, Amano K, Fujimoto S, 
Muso E, Murakawa Y, Arimura Y, Makino 
H; Research Committee on Intractable 
Vasculitides, the Ministry of Health, 
Labour and Welfare of Japan 

Different responses to 
treatment across classified 
diseases and severities in 
Japanese patients with 
microscopic polyangiitis and 
granulomatosis with 
polyangiitis: a nationwide 
prospective inception cohort 
study. 

 
 
 

Arthritis Res Ther 

 
 
 

17 
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M icroscop ic p olyangiitis (M P A ), gran u lom atosis w ith  p olyan giitis 
(G P A ), an d  eosin op h ilic gran u lom atosis w ith  p olyan giitis (E G P A ), 
have been  grou p ed  in to th e an tineu trop hil cytop lasm ic an tibod y 
(A N C A )-associated  sm all-vessel vascu litid es (A A V ) th at are 
characterized  by necrotizin g sm all-vessel inflammation an d  h igh  
p revalence of A N C A  p ositivity. In  1990, th e A m erican  C ollege 
of R h eu m atology (A C R ) p rop osed  classification criteria for G P A  
an d  E G P A  [1,2]. In  1994, th e C h ap el H ill C on sen su s C on ference 
(C H C C ) p rod u ced  definitions for vascu litis [3]. T h ese criteria an d  
definitions have been  u sed  for th e en try criteria in  clin ical trials 
of A A V  p atien ts, bu t th ere are som e d raw backs. T h e A C R  h as 
not p u blish ed  criteria for M P A , th e A C R  criteria for E G P A  an d  
G P A  d o n ot in clu d e A N C A  p ositivity, an d  th e C H C C  definitions 
requ ire histological find in gs. R ecently, W atts et al. p rop osed  a new  
con sen su s algorith m  for th e classification of p rim ary system ic 
vascu litid es, in clu d in g A A V  an d  p olyarteritis n od osa (P A N ), for 
ep id em iological stu d ies, now  know n as th e E u rop ean M ed icin es 
A gency (E M E A ) algorith m  [4]. In  th e algorith m , E G P A  is first 
classified u sin g th e A C R  or L anham ’s criteria, follow ed  su cces- 
sively by G P A , M P A , and  P A N . G P A  is classified  by m ean s of th e 
A C R  criteria, th e C H C C  histological definitions, or histology or 
A N C A  p ositivity p lu s su rrogate clin ical m arkers for G P A . Su b- 
sequ ently, M P A  is classified u sin g th e clin ical an d  histological 
featu res or A N C A  p ositivity p lu s su rrogate clin ical m arkers for 
ren al vascu litis. 

T h e M in istry of H ealth , L abou r an d  W elfare (M H L W ) crite- 
ria for th e d iagn osis of A A V  w as p rop osed  in  1998 an d  are now  
w id ely u sed  in  Jap an , bu t th ese criteria have never been  form ally 
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valid ated  [5](Su p p lem en tary1 to be fou nd  on lin e at h ttp ://in form a- 
h ealth care.com /d oi/abs/10.3109/14397595.2014.982270). 

W e p reviou sly con d u cted  a n ation -w id e, p rosp ective coh ort 
stu d y of R em ission In d u ction  T h erap y in  Jap an ese p atien ts w ith  
A N C A -associated  vascu litid es (R em IT -JA V ) to characterize 
Jap an ese p atien ts w ith  A A V , an d  to evalu ate th e effectiveness 
an d  safety of rem ission  in d u ction  therap y for A A V  in  Jap an  
(U M IN 000001648). A  total of 156 p atien ts, receivin g a d iagn osis 
of active A A V  an d  requ irin g im m u nosu p p ressive treatm en t based  
on  th e d iscretion of th e site investigators, w ere enrolled  in  the 
stu d y. B y ap p lyin g th e E M E A  algorith m , 14, 33, an d  78 p atien ts 
w ere classified as E G P A , G PA , an d  M P A , resp ectively, bu t 31 
p atien ts rem ain ed  unclassifiable (Su p p lem en tary 2 to be fou nd  
on lin e at h ttp ://in form ah ealth care.com /d oi/abs/10.3109/14397595. 
2014.982270) [6]. 

In the p resent stu d y, a coh ort of p atients in th e R em IT -JA V  stu d y 
w as reclassified accord ing to the M H L W  criteria. T he M H L W  
schem e classified 13 p atients as definite and  2 p atients as p robable 
E G P A , 57 as definite and  91 as p robable G PA , and  37 as definite 
and  84 as p robable M P A , resp ectively (Su p p lem entary 2 to be fou nd  
online at http ://inform ahealthcare.com /d oi/abs/10.3109/14397595.2 
014.982270). W hen th e E M E A  algorithm  w as u sed  as a gold  stan- 
d ard , th e sensitivity, specificity and  accu racy of th e M H L W  definite 
criteria w ere 85.7% , 99.2% , and  98.1%  for E G PA ; 54.5% , 68.3% , 
and  65.4%  for G P A ; and  38.5% , 91.0% , and  64.7%  for M P A , resp ec- 
tively. T hese m easu res of the M H L W  p robable criteria w ere 100% , 
99.2% , and  99.4%  for E G PA ; 97.0% , 5.7% , and  25%  for G PA ; and  
91.0% , 35.9%  and  63.5%  for M P A , resp ectively (T able 1). 

T h e M H L W  definite criteria for G P A  sh ow ed  a low er specific- 
ity. O f 57 p atien ts w ith  M H L W -definite G P A , 5, 54, an d  9 p atien ts 
fulfilled th e definite criteria (i), (ii), an d  (iii), resp ectively, an d  
sev eral p atien ts sim u ltan eou sly fulfilled tw o or m ore of th ese 
criteria; 1, 1, an d  8 p atien ts fulfilled (i)+ (ii)+ (iii), (i)+ (ii), 
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T able 1. Classification cap abilities of th e M in istry of H ealth , L abou r an d  W elfare (M H L W ) criteria for antineu trop h il 
cytop lasm ic an tibod y (A N C A )-associated  vascu litid es w ith  th e p rosp ective coh ort stu d y of R em ission In d u ction  
T h erap y in  Jap an ese p atien ts w ith  A N C A -associated  vascu litid es (R em IT -JA V ) in  com p arison  w ith  th e E u rop ean  
M ed icin es A gen cy (E M E A ) algorith m . 
a) E osin op h ilic gran u lom atosis w ith  p olyan giitis (E G P A ). 

 

 M H L W -E G P A  M H L W -E G P A  M H L W -E G P A   
definite p robable unclassified T otal 

E M E A -E G P A  (+) 12 2 0 14 
E M E A -E G P A  (一) 1 0 141 142 
T otal 13 2 141 156 

W h en  th e E M E A  algorith m  w as u sed  as a gold  stan d ard , th e sensitivity, specificity an d  accu racy of th e M H L W  
definite criteria w ere 85.7% , 99.2% , an d  98.1% . T h ese m easu res of th e M H L W  p robable criteria w ere 100% , 
99.2% , an d  99.4% . 

b) G ran u lom atosis w ith  p olyan giitis (G P A ). 
 

 M H L W -G P A  
definite 

M H L W -G P A  
p robable 

M H L W -G P A  
unclassified 

 
T otal 

E M E A -G P A  (+) 18 14 1 33 
E M E A -G P A  (一) 39 77 7 123 

 (E M E A -E G P A  1, (E M E A -E G P A  13,   
 E M E A -M P A  37) E M E A -M P A  40)   
T otal 57 91 8 156 

T h e sensitivity, specificity an d  accu racy of th e M H L W  definite criteria w ere 54.5% , 68.3% , an d  65.4% . T h ese 
m easu res of th e M H L W  p robable criteria w ere 97.0% , 5.7% , an d  25% . 

 

c) M icroscop ic p olyan giitis (M P A ). 
 

 M H L W -M P A  
definite 

M H L W -M P A  
p robable 

M H L W -M P A  
unclassified 

 
T otal 

E M E A -M P A  (+) 30 41 7 78 
E M E A -M P A  (一) 7 43 28 78 

 (E M E A -E G P A  0, (E M E A -E G P A  7,   
 E M E A -G P A  6) E M E A -G P A  10)   
T otal 37 84 35 156 

T h e sensitivity, specificity an d  accu racy of th e M H L W  definite criteria w ere 38.5% , 91.0% , an d  64.7% . T h ese 
m easu res of th e M H L W  p robable criteria w ere 91.0% , 35.9%  an d  63.5% . 

 
an d  (ii)+(iii), resp ectiv ely. In  39 p atien ts w ith  M H L W -definite 
G P A  w h o failed  to m eet th e E M E A  classification for G P A , 3, 
33 an d  2 p atien ts fulfilled th e M H L W  G P A  definite criteria (i), 
(ii), an d  (ii)+(iii), resp ectiv ely, w h ich  in d icates th at th e m ajor 
d isagreem en t betw een  th e tw o classification m eth od s is d u e to 
th e M H L W  G P A  definite criteria (ii) (Su p p lem en tary 1 to be 
fou n d  on lin e at h ttp ://in form ah ealth care.com /d oi/abs/10.3109/ 
14397595.2014.982270). Sin ce “L symptoms” of th e M H L W  
G P A  criteria d o n ot in clu d e gran u lom atou s inflam m ation of 
th e resp iratory  tract or G P A -related  p u lm on ary lesion s su ch  as 
n od u les, infiltrations, an d  cav ities, p atien ts w ith  typ ical M P A  
w h o have K  sym p tom s an d  p au ci-im m u n e, crescen tic g lom eru - 
lon ep h ritis cou ld  be classified as G P A  if “L symptoms”, th at 
is blood y sp u ta, cou gh , an d  d y sp n ea, are p resen t. R ep lacem en t 
of cu rren t “L  sym ptom s” w ith  “granulom atous h istology an d  
G P A -related  p u lm on ary  m an ifestations” m ay im p rove th e d iag - 
n ostic cap ability of th e M H L W  criteria. In  24 p atien ts fulfilling 
both  of th e M H L W  definite criteria for G P A  an d  M P A , on ly 4 
p atien ts w ere classified as G P A  an d  20 p atien ts w ere classified 
as M P A  by th e E M E A  alg orith m . T h e specificity an d  accu racy  
of th e M H L W -G P A  criteria cou ld  be in creased  by exclu d in g 
p atien ts w ith  M H L W -definite E G P A  an d  M P A  from  M H L W - 
G P A  classification (Su p p lem en tary 3 to be fou n d  on lin e at 
h ttp ://in form ah ealth care.com /d oi/abs/10.3109/14397595.2014. 
982270). T h ese resu lts su ggest th at in trod u ction  of su ch  a h ier- 
arch ical classification system  to th e M H L W  d iagn osis criteria 
m ay im p rove th eir classification  cap abilities. 

Sen sitivity of th e M H L W  criteria ap p eared  to be lim ited  for 
M P A . O f 78 p atien ts w ith  E M E A -defined M P A , 48 p atien ts d id  

not satisfy th e M H L W  definite criteria for M P A . H ow ever, 41 of 
th is 48 p atien t p op u lation  fulfilled th e M H L W  p robable criteria 
(ii). O n  th e other h an d , ad d ition al 43 p atien ts w ith  p robable M P A  
w ere classified by th e criteria (ii). B y th e E M E A  algorith m , they 
w ere classified as having E M E A -E G P A  in  7 p atien ts, E M E A - 
G PA  in  10 p atien ts, an d  unclassifiable vascu litis in  26 p atien ts. 
O f th ese 43 p atien ts, 1 of 7 E M E A -E G P A  p atien ts, n on e of 10 
E M E A -G P A  p atien ts, an d  18 of 26 unclassifiable p atien ts h ad  
interstitial lu n g d isease (IL D ). T h ese fin d in gs in d icate th at exclu - 
sion  of IL D  from  m ajor sym p tom s of th e M H L W  M P A  criteria an d  
transfer of p robable criteria (ii) to th e definite criteria, or in clu sion  
of IL D  in  th e E M E A  algorith m  cou ld  in crease th e sen sitivity of 
th e M H L W  definite criteria for M P A . A lth ou gh  IL D  is p resu m - 
ably an  essen tial clin ical m anifestation in  A sian  A A V  p atien ts [6], 
fu rth er investigation is requ ired  for d eterm in in g th e significance of 
IL D  in  M P A  classification. T h e p red om in an ce of M P A  an d  M P O - 
A N C A  p ositivity in  Jap an ese p atien ts over p atien ts in  E u rop e an d  
th e U nited  States also cou ld  con tribu te to th e d iscord an ce in  clas- 
sifyin g M P A . T h e E M E A  su rrogate m arkers for G PA  sh ou ld  be 
cau tiou sly ap p lied  in  Jap an  an d  other A sian  cou n tries, w h ere M P A  
is m ore p revalent th an  G P A  [6]. 

T h e M H L W  d iagn ostic criteria are establish ed  m ain ly to 
define p atien ts w h o can  ap p ly for exem p tion  of m ed ical exp en ses, 
w h ile th e E M E A  classification algorith m  w as d evelop ed  for ep i- 
d em iological stu d ies. T hereby, it is difficult to com p are th e u til- 
ity an d  su p eriority of th ese tw o m eth od s in  A A V  classification. 
N on eth eless, it is con sid ered  as im p ortan t to u n d erstan d  th eir 
con cord an ce an d  d iscord an ce w h en  evalu atin g th e evid en ce from  
W estern cou n tries in  com p arison  w ith  Jap an ese evid en ce. 
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In conclusion, the MHLW definite criteria had a similar sen- 
sitivity and specificity for EGPA but showed a lower sensitivity 
and specificity for GPA and a lower sensitivity for MPA in com- 
parison with the EMEA algorithm, in a cohort of the RemIT-JAV 
study. A multi-national clinical study is underway to establish new 
diagnostic and classification criteria for vasculitides [7]. Compari- 
son of the MHLW criteria with international diagnostic criteria 
will provide important information for future modification of the 
MHLW criteria. 

EGPA, eosinophilic granulomatosis with polyangiitis; GPA, 
granulomatosis with polyangiitis; MPA, microscopic polyangiitis. 
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Abstract 

Introduction: This study aims to elucidate the prognosis and the effectiveness of current treatments for Japanese 
patients with microscopic polyangiitis (MPA) and granulomatosis with polyangiitis (GPA). 
Methods: Patients with newly diagnosed MPA and GPA were enrolled in a nationwide, prospective, inception 
cohort study from 22 tertiary Japanese institutions, and treatment patterns and responses were evaluated for 
24 months. Primary outcome measures were rates of remission (Birmingham Vasculitis Activity Score, 0) and 
remission with low-dose glucocorticoids (GC) (prednisolone ≤ 10 mg) (GC remission). 
Results: Of 156 enrolled patients, 78 MPA patients and 33 GPA patients were included. Concomitant cyclophosphamide 
(CY) was used in 24 MPA (31 %) and 20 GPA (60 %) patients during the initial 3 weeks of treatment. After 6 months, 
remission was achieved in 66 MPA (85 %) and 29 GPA (87 %) patients, while GC remission was obtained in only 31 MPA 
(40 %) and 13 GPA (39 %) patients. During the 24-month period, 14 MPA patients and 2 GPA patients died; end stage 
renal disease (ESRD) was noted in 13 MPA patients but no GPA patients. Patients with severe disease, according to the 
European Vasculitis Study Group (EUVAS) classification, showed poorer ESRD-free and overall survival rates than those 
with generalized disease (p < 0.0001). There were no differences in relapse-free survival rates between GPA and MPA, 
among EUVAS-defined disease severity categories, and between anti-neutrophil cytoplasmic antibody subspecialties. 
Conclusions: The majority of Japanese patients with MPA and GPA received treatment with high-dose GC and limited 
CY use, and showed high remission and relapse-free survival rates but low GC remission rates in clinical practice. 
Trial registration: University Hospital Medical Information Network Clinical Trials Registry UMIN000001648. Registered 28 
February 2009. 

Keywords: Antineutrophil cytoplasmic antibody-associated vasculitis, Cyclophosphamide, Glucocorticoid, 
Granulomatosis with polyangiitis, Inception cohort, Microscopic polyangiitis, Prospective cohort 
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Introduction 
Antineutrophil cytoplasmic antibody (ANCA)-associated 
vasculitis (AAV) is characterized by blood vessel inflamma- 
tion with few or no immune deposits and the presence of 
ANCA positivity. Recently, the 2012 revised International 
Chapel Hill Consensus Conference Nomenclature of 
Vasculitides classified AAV into four clinically relevant 
subsets: microscopic polyangiitis (MPA), granulomatosis 
with polyangiitis (GPA), eosinophilic granulomatosis with 
polyangiitis (EGPA), and renal-limited AAV (RLV), con- 
sidered an organ-specific variant of MPA [1]. Watts et al. 
[2] proposed an epidemiological classification algorithm 
(the European Medicines Agency (EMEA) algorithm), 
which classifies primary systemic vasculitis into EGPA, 
GPA, MPA/RLV, and polyarteritis nodosa, with no 
overlaps between the categories. Significant differences in 
clinical characteristics and ANCA serology of AAV be- 
tween European and Asian patients have been suggested 
[3]. A European epidemiologic study showed a domin- 
ance of GPA over MPA [4], while our prospective study 
[5] and two retrospective studies from China [6] and Japan 
[3] that applied the EMEA algorithm found perinuclear/ 
myeloperoxidase (MPO)-ANCA-positive MPA to be the 
most common form of AAV in Asia. 

The guidelines of the British Society of Rheumatology 
(BSR)  and  the  European  League  Against  Rheumatism 
(EULAR) recommended assessment for treatment with 
high-dose glucocorticoids (GC) and concomitant cyclo- 
phosphamide (CY) or rituximab as the first-line option 
for all patients with newly diagnosed AAV, in principle 
[7, 8]. These recommendations are based on several ran- 
domized controlled trials (RCTs) enrolling more patients 
with GPA than with MPA  [9–11]. Since  patients with 
MPA were older and tended to exhibit higher levels of 
creatinine   than   those   with   GPA   in   our   cohort   of 
Japanese patients [5], these recommendations should be 
applied to Asian patients with caution in terms of safety. 

Recently, Ozaki et al. [12] have reported the treatment 
effectiveness stratified by disease severity for Japanese 
patients  with  MPO-ANCA-positive  MPA  in  a  pros- 
pective  observational  study.  However,  differences  in 
treatment effectiveness between MPA and GPA patients 
and across the spectrum of disease severity remain to be 
clarified. 

We have previously reported the demographic and 
baseline clinical characteristics of Japanese patients with 
AAV who were enrolled in a nationwide, prospective, in- 
ception cohort study of Remission Induction Therapy in 
Japanese patients with ANCA-associated Vasculitides 
(RemIT-JAV). In the present study, we aimed to eluci- 
date and compare treatment and its effectiveness in 
terms of remission, survival, and relapse rates in clinical 
practice in Japanese patients with MPA and GPA using 
the RemIT-JAV cohort database. 

 
Methods 
Settings and patient population 
Database 
Details regarding the RemIT-JAV study protocol have 
been reported previously [5]. Twenty-two tertiary care 
institutions participated in this study and enrolled 156 
consecutive patients with newly diagnosed AAV from 
April 2009 to December 2010. The criteria for  enrol- 
ment included a diagnosis of AAV made by the site in- 
vestigators that fulfilled the criteria for primary systemic 
vasculitis proposed by the EMEA algorithm: symptoms 
and signs characteristic of or compatible with a diagno- 
sis of AAV or polyarteritis nodosa; at least one of histo- 
logical proof of vasculitis, positive serology for ANCA, 
specific investigations strongly suggestive of vasculitis 
and/or granuloma, or eosinophilia; and no other diagnosis 
to account for symptoms/signs [2]. “Specific investiga- 
tions” included neurophysiological tests for mononeuritis 
multiplex, conventional or magnetic resonance angiog- 
raphy, and thoracic or neck magnetic resonance imaging/ 
computed tomography imaging, depending on the signs 
and symptoms of the patients. The site investigators ex- 
cluded patients with malignancy, infection, drug-induced 
vasculitis, secondary vasculitis, other types of vasculitides, 
vasculitis mimics, sarcoidosis, and other nonvasculitic 
granulomatous disease. Of the 156 patients enrolled, 78, 
33, and 14 were classified as MPA, GPA, and EGPA, re- 
spectively. The present study included all patients with 
MPA or GPA from the RemIT-JAV study, but not those 
with EGPA. The RemIT-JAV study was conducted ac- 
cording to the Declaration of Helsinki and the ethical guide- 
lines for epidemiologic research in Japan. Written informed 
consent was obtained from each participant, and the study 
protocol was approved by the ethics committees at each 
participating institution (refer to Acknowledgements). The 
RemIT-JAV study was registered to the University Hospital 
Medical Information Network Clinical Trials Registry 
(UMIN000001648). 

 
Data collection 
Each patient’s baseline data included demographic in- 
formation, comorbidities, laboratory data, Birmingham 
Vasculitis Activity Score (BVAS), imaging data, and re- 
spiratory function data. Patients were evaluated at 3, 6, 
12, 18, and 24 months after diagnosis and at relapse, and 
the following data were collected: vital status, BVAS, 
laboratory data, treatments,  and adverse  events. Organ 
involvement was defined according to BVAS system. 
Disease severity was  determined by  the categorization 
system developed by the European Vasculitis Study 
Group (EUVAS) [13]. The Vascular Damage Index (VDI) 
was also collected at 6, 12, and 24 months. Chest radiog- 
raphy, thoracic computed tomography, arterial blood gas 
analysis, and respiratory function data were collected at 
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12 and 24 months in patients with pulmonary involve- 
ment. Because the RemIT-JAV study was an observa- 
tional study, a treatment protocol was not provided. 
Selection and dosage of immunosuppressants, dosage of 
GC, and concomitant usage of plasmapheresis were 
determined at the discretion of the attending physi- 
cians. Observation was completed in March 2013, and 
the baseline characteristics have been described pre- 
viously [5]. 

Site investigators filled out the electronic case report 
forms for each patient and submitted them to the RemIT- 
JAV data center at the Department of Medicine and 
Clinical Science, Okayama University Graduate School 
of Medicine, Dentistry and Pharmaceutical Sciences, 
Okayama, Japan. 

 
Primary and secondary outcomes 
The primary effectiveness outcome of the present study 
was the remission rate. We analyzed two types of remis- 
sion in this study. The first type of remission was deter- 
mined systematically by a BVAS of 0 on two occasions 
at least 1 month apart according to EULAR recom- 
mendations for conducting  clinical studies and/or clin- 
ical trials in systemic vasculitis [13]. The second type of 
remission was defined as BVAS of 0 plus a daily pred- 
nisolone (PSL) dose of ≤10 mg (designated as “GC 
remission” hereafter). GCs other than PSL were con- 
verted to an equivalent dose of PSL. 

Secondary effectiveness outcomes included cumulative 
overall end-stage renal disease (ESRD)-free and relapse- 
free survival rates. ESRD was defined as dependence on 
dialysis or an irreversible increase in serum creatinine 
level of >5.6 mg/dl (500 μmol/l). Based on the aforemen- 
tioned EULAR recommendations, relapse was defined as 
the reoccurrence or new onset of disease activity attrib- 
utable to active inflammation. Major relapse was defined 
as a relapse with organ-threatening or life-threatening 
disease activity, and other relapses were classified as 
minor [13]. 

The safety outcome was the type and incidence of ser- 
ious infections (SIs). Our definition of SIs was based on 
an International Conference on Harmonisation report 
[14]. Bacterial infections that required intravenous anti- 
biotic administration and opportunistic infections were 
regarded as SIs. The diagnosis of infection was based on 
the attending physicians’ clinical diagnosis, using a com- 
prehensive evaluation of physical findings, laboratory 
data, and imaging data. 

 
Statistical analysis 
We used baseline and follow-up data at 3, 6, 12, 18, and 
24 months from the patients with MPA and GPA en- 
rolled in this study. The cumulative remission, overall 
survival, ESRD-free survival, and relapse-free survival 

 
rates were analyzed using the Kaplan–Meier  method 
and the log-rank test. p <0.05 was considered significant 
for statistical analyses between two categories. When 
comparing three or four categories, statistical sig- 
nificance was determined by p <0.05/3 or p <0.05/4 by 
Bonferroni correction to avoid multiplicity. When no pa- 
tients in a group achieved an endpoint, the group was 
excluded from the long-rank test. As such, the patients 
with limited type disease, as defined by EUVAS 
categorization [13], were excluded from the analysis of 
survival and ESRD-free survival, and patients with early 
systemic type disease were excluded from the analysis of 
ESRD-free survival. 

All statistical analyses were performed by a biostatisti- 
cian using the Statistical Package of JMP for Windows 
software, version 8.0.2 (SAS Institute Inc., Cary, NC, 
USA). 

 

Results 
Patient  characteristics 
Of the 156 patients with AAV enrolled in the RemIT- 
JAV study, 78 patients with MPA/RLV and 33 patients 
with GPA were included in the present study. The mean 
(median) observation periods were 559 (730) days in 
MPA patients and 653 (730) days in GPA patients, re- 
spectively. At 24 months, 52 patients with MPA and 28 
patients with GPA remained in the cohort (Fig. 1). 
Selected patient characteristics and treatment of these 
patients are summarized in Table 1; details regarding pa- 
tient characteristics have been described in our previous 
report [5]. 

 

Treatment patterns 
Changes in treatment over  time in patients with  MPA 
and GPA are presented in Table 1 as observed data. The 
mean initial daily PSL dose was 41 mg in MPA patients 
and 40 mg in GPA patients. Concomitant CY was used 
during the initial 3 weeks of remission induction therapy 
in 24 of 78 (31 %) MPA patients and 20 of 33 (60 %) 
GPA patients. One GPA patient and three MPA patients 
were treated with plasma exchange. Hemodialysis was 
implemented  at   any   time   point   during   the   initial 
3 months in 13 of 78 (14 %) MPA patients and 2 of 33 
(6 %) GPA patients. At 3 months, the daily PSL dose 
was tapered down to ≤15 mg in 29 of 67 (43 %) MPA 
patients and 10 of 32 (31 %) GPA patients. 

At 6 months, the mean daily PSL dose was 12 mg in 
MPA patients and 13 mg in GPA patients, and 10 of 62 
MPA patients (16 %) and 8 of 30 GPA patients (27 %) 
were receiving concomitant azathioprine. Data regarding 
treatment were not obtained in one patient with MPA. 
The mean daily PSL dose decreased gradually thereafter 
in both groups. 
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Remission 
No statistically significant differences in remission rates 
were found between MPA and GPA patients (Fig. 2a). By 
6 months, 66 of 78 MPA patients (85 %) and 29 of 33 
GPA patients (87 %) achieved remission, as defined by 
BVAS of 0 on two occasions at least 1 month apart. 
However, only 31 of 78 MPA patients (40 %) and 13 of 
33 GPA patients (39 %) satisfied the definition of GC re- 
mission; that is, BVAS of 0 remission plus a daily PSL 
dose of ≤10 mg. 

When both patients with MPA and those with  GPA 
were classified into four different types (i.e. limited, early 
systemic, generalized, and severe) according to the 
EUVAS-defined disease severity, there were no  signifi- 
cant differences in  remission  rates  across  the  spectrum 
of disease severity (Fig. 2b). Remission and GC remission 
were obtained by 6 months  in  four  (100  %)  and  three 
(75 %) of four patients  with  the  limited  type,  in  18 
(90  %)  and  10  (50  %)  of  20  patients  with  the  early 

 
systemic type, in 58 (89 %) and 24 (37 %) of 65 patients 
with the generalized type, and in 15 (68 %) and 7 (32 %) 
of 22 patients with the severe type, respectively. 

No significant differences in remission and GC remis- 
sion rates at 6 months were noted between MPO- 
ANCA-positive and peroxidase-3 (PR3)-ANCA-positive 
patients, or between patients with or without interstitial 
lung disease (ILD). 

 
Overall survival 
Sixteen deaths were reported during the observation 
period (14 MPA patients and two GPA patients). Causes 
of death reported by site investigators were vasculitis 
itself (five patients), infection (six patients), and other or 
unknown (five patients: completely unknown in two pa- 
tients, cardiac failure in one patient, intracerebral 
hemorrhage in one patient, and hyperkalemia in one 
patient). Of the five cases of death caused by vasculitis 
itself,   all   patients   were   treated   with   GC   without 

Fig. 1 Flow chart of the enrolled patients. G PA  granulomatosis with polyangiitis, M PA  microscopic polyangiitis 
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Table 1 Patient characteristics and treatments 
 

 MPA 

(n  = 78) 

GPA 

(n  = 33) 

Age (years), mean ± SD 71 ± 10 64 ± 13 

Sex (male:female) 35:43 12:21 

Disease severity, n    
Limited 0 4 

Early systemic 15 5 

General 47 18 

Severe 16 6 

MPO-ANCA, n  (%) 76 (97) 18 (55) 

PR3-ANCA, n  (%) 2 (3) 15 (46) 

Serum creatinine (mg/dl), 
mean ± SD 

2.46 ± 2.18 1.51 ± 1.32 

BVAS, mean ± SD 18 ± 7 20 ± 7 

Initial treatments (within 3 weeks)   
Maximum daily dose of 
PSL (mg/day), mean ± SD 

41 ± 15 40 ± 15 

mPSL pulse use, n  (%) 34 (44) 13 (39) 

Cyclophosphamide, n  (%) 24 (31) 20 (60) 

Oral:intravenous 3:21 7:13 

Cumulative dose for 6 months (g), 
mean ± SD 

2.6 ± 2.8 4.3 ± 3.6 

Methotrexate, n  (%) 0 (0) 2 (6) 

Azathioprine, n  (%) 0 (0) 0 (0) 

Treatments at 6 months   
 n  = 62 n  = 30 

Minimum daily dose of PSL (mg/day), 
mean ± SD 

12 ± 5 13 ± 6 

Cyclophosphamide, n  20 16 

Methotrexate, n  0 3 

Azathioprine, n  10 8 

Treatments at 12 months   
 n  = 56 n  = 28 

Minimum daily dose of PSL (mg/day), 
mean ± SD 

9 ± 5  9 ± 6  

Cyclophosphamide, n  9 7 

Methotrexate, n  0 4 

Azathioprine, n  11 11 

Treatments at 24 months   
 n  = 52 n  = 28 

Minimum daily dose of PSL (mg/day), 
mean ± SD 

7 ± 5  6 ± 3  

Cyclophosphamide, n  4 5 

Methotrexate, n  0 4 

Azathioprine, n  10 5 

ANCA antineutrophil cytoplasmic antibody, BVAS Birmingham Vasculitis Activity 
Score, GPA granulomatosis with polyangiitis, MPA microscopic polyangiitis, 
MPO myeloperoxidase, mPSL methylprednisolone, PR3 proteinase 3, 
PSL  prednisolone,  SD  standard  deviation 

 
concomitant CY and two patients were treated with 

plasma exchange. Renal manifestations developed in all 

five cases and ESRD developed in two of five cases. Lung 

manifestations developed in four of five patients in- 

cluding pulmonary hemorrhage and ILD in one case, 

ILD in one case, pleuritis in one case, and pulmonary 

infiltration in one case. 
In terms of overall survival rates, MPA patients tended 
to have a worse prognosis than GPA patients, although 

the  difference  did  not  reach  statistical  significance 
(Fig. 3a; p = 0.12). In the spectrum of EUVAS disease 
severity, there were significant differences in overall 
survival rates among the four different types (Fig. 3b; 
p = 0.0003). Patients with severe disease, showing the 
lowest survival rate of 56 % at 24 months, had a markedly 
poorer prognosis, even compared with those with general- 
ized type disease (p <0.0001). 
On the other hand, significant differences in survival 

rates were undetectable between MPO-ANCA-positive 

and PR3-ANCA-positive patients (82 % versus 92 % at 

month 24) or between  patients with  and  without  ILD 

(87 % versus 83 % at month 24). 

 
ESRD-free survival 
Thirteen cases of ESRD developed during the observa- 
tion period in MPA patients, but none occurred in GPA 

patients. Hence, the ESRD-free survival rate of MPA pa- 
tients was significantly lower than that of GPA patients, 
decreasing to 81 % at 24 months (Fig. 4a; p = 0.012). In 
the spectrum of EUVAS disease severity, there were sig- 
nificant differences in ESRD-free survival rates (Fig. 4b; 

p <0.0001). Patients with severe type disease showed the 
lowest ESRD-free survival rate of 51 % at 24 months, 
which was much lower than that of patients with gener- 

alized type disease (p <0.0001). 
MPO-ANCA-positive patients tended to have lower 

ESRD-free survival rates than PR3-ANCA-positive pa- 

tients (84 % versus 100 % at 24 months), although this 

difference was not statistically significant. No significant 

difference in ESRD-free survival rates was detectable be- 

tween patients with and without ILD (90 % versus 85 % 

at 24 months). 

 
Relapse 
Of the 98 patients who achieved remission by 6 months, 

23 relapsed during the total observation period, includ- 

ing 18 MPA and five GPA patients, with a mean dur- 

ation for the remission period of 566 days. Of the 23 

relapses, 11 were major relapses and 12 were  minor. 

There were no significant differences in relapse rates be- 

tween MPA and GPA patients (Fig. 5a; 29 % versus 15 % 

at month 18) or among patients with the four different 

types of EUVAS disease severity (Fig. 5b) (0 %, 42 %, 

21 %, and 28 % at month 18 for limited, early systemic, 
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generalized, and severe types, respectively). In addition, 

there were no significant differences in relapse rates be- 

tween MPO-ANCA-positive and PR3-ANCA-positive pa- 

tients (25 % versus 21 % at month 18) or between patients 

with or without ILD (34 % versus 18 % at month 18). 

 
SI and VDI 
During the 2-year follow-up period, 76 SIs were reported 

in 46 patients (41.4 %). The number of SIs decreased 

over time, from 43 in 27 patients in the first 6 months 

to 20 in 18 patients in the second 6 months, nine in 

seven patients in the third 6 months, and four in four 

patients in the last 6 months of follow-up. The most fre- 

quent site of SI was the respiratory system (41 events), 

followed by skin and subcutaneous  tissue (12 events). 

Frequently reported types of opportunistic infections 

were deep mycoses (14 events), cytomegalovirus infec- 

tion (10 events), and herpes zoster (nine events). 

The mean (standard deviation) total VDI score  of 

MPA patients and GPA patients were 1.95 (1.55) and 

1.64 (1.57) at 12 months and 2.13 (1.56) and 2.11 (1.79) 

at 24 months, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2 Cumulative remission rates in MPA and GPA patients and among the four EUVAS-defined disease severity types. a Remission rates in MPA 
and GPA patients. b Remission rates among patients with the four types of EUVAS disease severity. B V A S Birmingham Vasculitis Activity Score,  
G PA  granulomatosis with polyangiitis, M PA  microscopic polyangiitis 
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D iscussion 
This is the first prospective cohort study comparing the 

responses of current immunosuppressive therapy in 

Japanese patients between the two major AAV diseases, 

MPA and GPA, in clinical practice. In our cohort, the 

patients had been enrolled from 22 tertiary care in- 

stitutions in Japan. The majority was positive for MPO- 

ANCA and diagnosed with MPA, which is in contrast 

with AAV patients in western countries who are charac- 

terized by a predominance of PR3-ANCA and GPA. In 

addition, although the EULAR recommendations and 

the BSR guidelines recommend the concomitant use of 

CY as induction therapy for severe or generalized AAV 

[7, 8], concomitant CY was used in only 31 % of MPA pa- 

tients and 60 %  of GPA patients  during remission in- 

duction, and these rates were apparently lower than 

those reported in western observational studies (76–82 %) 
[15–17]. In previous studies, CY was not frequently used 
in Japan for patients with MPA/RLV, because these pa- 

tients often present with progressive renal impairment at 

advanced ages and are thereby considered at high risk for 

severe infections [15, 18]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 Cumulative overall survival rates in MPA and GPA patients and among the four EUVAS-defined disease severity types. a Survival rates in 
MPA and GPA patients. b Survival rates among patients with the four types of EUVAS disease severity. Cumulative survival rates at 24 months are 
shown at the end of the survival curve for each group. G PA  granulomatosis with polyangiitis, M PA  microscopic polyangiitis 
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In this study, we found that remission rates (BVAS of 

0 on two occasions at least 1 month apart) at 6 months 
were 85 % for MPA and 87 % for GPA, whereas GC re- 
mission rates (BVAS of 0 plus PSL of ≤10 mg/day) were 
40 % for MPA and 39 % for GPA. In patients with gener- 
alized or severe type diseases, remission rates at month 

6 were 84 % for MPA and 83 % for GPA. Time to remis- 
sion was similar between MPA and GPA patients, and 
almost all enrolled patients achieved remission at least 

once  during  the  observation  period.  These  results  are 

probably comparable with the results reported in RCTs 

conducted in Europe [19, 20]. In the CYCAZAREM trial 

[19], 155 patients with generalized GPA and MPA 

received oral CY and PSL for at least 3 months, and 

patients who achieved remission by 6 months were 

assigned to treatment with azathioprine or oral CY. A 

total of 144 of 155 patients (93 %) achieved remission 

with a BVAS of 0 by 6 months. In the CYCLOPS trial 

[20], where 149 patients with generalized GPA and MPA 

received intravenous pulses of CY or oral CY for at least 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 4 Cumulative ESRD-free survival in MPA and GPA patients and among the four EUVAS-defined disease severity types. a ESRD-free survival 
rates in MPA and GPA patients. b ESRD-free survival rates among patients with the four types of EUVAS disease severity. Cumulative ESRD-free 
survival rates at 24 months are shown at the end of the survival curve for each group. E SR D  end-stage renal disease, G PA granulomatosis with 
polyangiitis, M PA  microscopic polyangiitis 
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3 months, 131 patients (78.9 %) achieved remission by 

9 months. 
Fourteen of 78 MPA patients and two of 33 GPA pa- 

tients died during the 24-month observation period. The 

mortality rate of 14 % in our cohort appears to be 

slightly higher than the rates found in the European 

RCTs. For example, eight deaths in 155 patients (5 %) 

within 18 months and 14 deaths in 149 patients (9 %) 

within 18 months were reported in the CYCAZAREM 

and CYCLOPS trials, respectively [19, 20]. This difference 

may be partly attributable to the fact that the mean age at 

the first presentation was higher in our cohort (71 years 

for MPA and 64 years for GPA) and a higher proportion 

of patients with EUVAS-defined severe type disease were 

enrolled in our study (20 %). The latter possibility is sup- 

ported by the high mortality (35 deaths in 137 patients; 

26 %) demonstrated in the MEPEX trial that selectively in- 

cluded severe type MPA and GPA patients. It is intriguing 

that the MEPEX trial included more than twice as many 

MPA patients as GPA patients, similar to our study. A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 Relapse-free survival in MPA and GPA patients and among the four EUVAS-defined disease severity types. a Relapse-free survival rates in MPA 
and GPA patients. b Relapse-free survival rates among patients with the four types of EUVAS disease severity. G PA granulomatosis with polyangiitis, 
M PA microscopic polyangiitis 
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recent comparison of MPA patients between Japan and 
Europe showed no difference in cumulative patient sur- 
vival [12, 15]. Thus, these results suggest that MPA may 
have a worse vital prognosis than GPA, at least in part due 
to the effects of age at onset. 

Further, a marked difference between patients with 
MPA or GPA in our cohort was found in terms of renal 
failure. During the observation period, 13 ESRDs occurred 
in MPA patients, whereas no ESRDs  were reported in 
GPA patients, clearly indicating that ESRD-free survival is 
much worse with MPA. In agreement with this finding, a 
retrospective analysis of a large-scale AAV patient data- 
base demonstrated that MPO-ANCA-positive patients 
presented with worse renal function and higher levels of 
proteinuria, probably due to advanced chronic  damage 
with a smoldering clinical course, than PR3-ANCA- 
positive patients [21]. Hauer et al. [22] reported that the 
glomerular filtration rate (GFR) at entry and predomin- 
antly chronic renal lesions were potent predictors of the 
GFR at 18 months in ANCA-associated glomerulo- 
nephritis. In the present study, MPA patients had a lower 
average estimated GFR than  GPA  patients  (38  versus 
52 ml/minute/1.73 m2). These data would explain the sig- 
nificant difference in ESRD-free survival between MPA 
and GPA patients in our cohort. 

The relapse rate of 23 % in our cohort was similar to the 
rate reported recently in China (32.7 %) [23]  but  was 
lower than the rates reported previously in western coun- 
tries (45–76 % at 6 months and 38 % at 1 year) [24, 25]. 
The higher relapse-free survival rates in our cohort and 
the Chinese cohort may be related to the predominance of 
MPO-ANCA positivity in Asian patients with AAV, 
because MPO-ANCA-positive AAV patients relapse less 
frequently than PR3-ANCA-positive patients [16]. There 
is also a possibility that relatively slow tapering of GC 
contributed to a higher relapse-free survival in this study. 
Although the British clinical guideline recommends rapid 
tapering of PSL to 15 mg/day after 3 months of treatment 
[8],  more  than  half  of  our  patients  were  still  taking 
≥15 mg/day PSL at month 3. However, it is highly contro- 
versial whether fast tapering of GC is associated with in- 
creasing risk of relapse in AAV patients. While some 
studies supported this notion [26, 27], it has recently been 
demonstrated that GC therapy beyond 6 months is associ- 
ated with a greater risk of infections, but not with a de- 
creased risk of relapse [24]. The incidence of SIs in the 
present study was notably higher than those in previous 
observational studies from European countries [24, 28]. 
The high incidence of SIs may relate to this slow tapering 
of GC. On the contrary, VDI scores were comparable with 
previous RCTs [29]. 

Our study has several limitations. First,  institutional 
bias should be considered, because this study was per- 
formed  in  university  and  referral  hospitals  in  Japan. 

Because the participating institutions enrolled all pa- 
tients with newly diagnosed AAV, the selection bias in 
each institute was low. Second, we could not perform 
multistratified or multivariate analysis for outcomes be- 
cause of the small sample size. In addition, we could not 
perform sufficient comparisons between MPO-ANCA- 
positive and PR3-ANCA-positive patient groups, be- 
cause there are few numbers of PR3-ANCA-positive 
patients in this cohort and the observational period was 
short. This problem will be solved in the future by com- 
bination with another large-scale cohort study of Japanese 
patients with AAV that  is  currently  ongoing.  Third, 
the 2-year observation period could be too short to 
evaluate the relapse rates of the disease. Fourth, our effect- 
iveness data may be affected by indication bias because 
treatments were determined at the discretion of  the at- 
tending physicians. More sophisticated statistical methods 
should be employed to overcome this bias with a larger 
number of patients. 

 
Conclusions 
The majority of Japanese patients with MPA and GPA 
received treatment with high-dose GC and limited CY 
use, and showed high remission and relapse-free survival 
rates but low GC remission rates in clinical practice. 
Further studies are needed to optimize treatment for 
Japanese patients with AAV, who exhibit different clin- 
ical characteristics than patients in western countries in 
terms of genetic backgrounds, disease categories, and 
ANCA serology. 
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