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ABSTRACT
Objective To develop and validate classification criteria 
for microscopic polyangiitis (MPA).
Methods Patients with vasculitis or comparator 
diseases were recruited into an international cohort. 
The study proceeded in five phases: (1) identification 
of candidate items using consensus methodology, (2) 
prospective collection of candidate items present at 
the time of diagnosis, (3) data- driven reduction of the 
number of candidate items, (4) expert panel review of 
cases to define the reference diagnosis and (5) derivation 
of a points- based risk score for disease classification in 
a development set using least absolute shrinkage and 
selection operator logistic regression, with subsequent 
validation of performance characteristics in an 
independent set of cases and comparators.
Results The development set for MPA consisted of 
149 cases of MPA and 408 comparators. The validation 
set consisted of an additional 142 cases of MPA and 
414 comparators. From 91 candidate items, regression 
analysis identified 10 items for MPA, 6 of which were 
retained. The final criteria and their weights were as 
follows: perinuclear antineutrophil cytoplasmic antibody 
(ANCA) or anti- myeloperoxidase- ANCA positivity (+6), 
pauci- immune glomerulonephritis (+3), lung fibrosis or 
interstitial lung disease (+3), sino- nasal symptoms or 
signs (−3), cytoplasmic ANCA or anti- proteinase 3 ANCA 
positivity (−1) and eosinophil count ≥1×109/L (−4). After 
excluding mimics of vasculitis, a patient with a diagnosis 
of small- or medium- vessel vasculitis could be classified 
as having MPA with a cumulative score of ≥5 points. 
When these criteria were tested in the validation data 
set, the sensitivity was 91% (95% CI 85% to 95%) and 
the specificity was 94% (95% CI 92% to 96%).
Conclusion The 2022 American College of 
Rheumatology/European Alliance of Associations for 
Rheumatology classification criteria for MPA are now 
validated for use in clinical research.

INTRODUCTION
The first description of ‘periarteritis nodosa’ 
was made by Kussmaul and Maier in 1866.1 In 
1948, Davson et al described 14 cases at autopsy 
that fitted the clinical description of periarteritis 
nodosa.2 They divided the cases into two groups 
based on the histological findings in the kidneys. 
The clinical presentations of both groups were 
similar, but their pathological features differed: nine 
patients showed a distinctive pattern of necrotising 

glomerulonephritis with no arterial aneurysms, 
whereas the other five patients showed no glomer-
ular lesions in the kidney but had widespread renal 
arterial aneurysms and renal infarcts. This is the 
first time that a clear distinction was made between 
the microscopic form of polyarteritis nodosa (now 
called microscopic polyangiitis (MPA)) and classic 
polyarteritis nodosa (PAN). The 1990 American 
College of Rheumatology (ACR) criteria for the 
classification of vasculitis did not make this distinc-
tion; instead both entities were included under the 
term ‘polyarteritis nodosa’3 or possibly ‘granulo-
matosis with polyangiitis’ (then called Wegener’s 
granulomatosis).

The publication that resulted from the 1994 
Chapel Hill Consensus Conference (CHCC) aimed 
to standardise the nomenclature and commented 
that ‘different names are being used for the same 
disease and the same name is being used for 
different diseases’.4 The distinction between MPA 
and PAN is recognised in the CHCC definitions. 
The main discriminating feature between MPA 
and PAN is the presence in MPA of pauci- immune 
vasculitis in arterioles, venules or capillaries. PAN is 
restricted to a medium- vessel disease, and MPA is a 
predominantly small- vessel vasculitis that can also 
involve medium- sized vessels.

The resulting inconsistency between disease 
definitions and existing classification criteria high-
lights an important need to update the classifica-
tion criteria and to include MPA as its own entity. 
Additionally, over time there have been improve-
ments in our understanding of the different forms 
of vasculitis, which have been informed in part 
by routine testing for antineutrophil cytoplasmic 
antibody (ANCA) in patients with vasculitis and 
increased utilisation of cross- sectional imaging, 
both of which have occurred since the 1990 ACR 
criteria were published. Indeed, most investigators 
regard MPA as part of the group of small- vessel 
vasculitides related to the presence of ANCA. This 
article outlines the development and validation of 
the new ACR/European Alliance of Associations for 
Rheumatology (EULAR)—endorsed classification 
criteria for MPA.

METHODS
A detailed and complete description of the methods 
involved in the development and validation of the 
classification criteria for MPA is provided in online 
supplemental appendix 1. Briefly, an international 
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• 1866年 KussmaulとMaierが”結節性動脈周囲炎 periarteritis nodosa”を
初めて記述した。
• 1948年 Davsonらは結節性動脈周囲炎の臨床所⾒に合致する14例の

剖検例を記述し、腎病理所⾒に基づいて2群に分類した。
両群の臨床経過は似通っていたが、病理所⾒は異なっていた。
9例は動脈瘤を認めない壊死性⽷球体腎炎を、残りの5例は広汎な
腎動脈瘤と腎梗塞を認めるものの⽷球体腎炎は認めなかった。

顕微鏡的多発⾎管炎の歴史

結節性多発動脈炎の顕微鏡型、今で⾔う顕微鏡的多発⾎管炎 MPA と
古典的結節性多発動脈炎 PAN が明確に分別された



• 1990年のACR⾎管炎分類基準ではMPAとPANを区別しなかった。

• 1994年のChapel Hill Consensus Conference (CHCC) においてMPAと
PANは独⽴した疾患として定義された。

type of inflammation, favored organ distribution, clinical
manifestations, genetic predispositions, and distinctive
demographic characteristics (e.g., with respect to age,
sex, race, ethnicity, and geographic distribution). Dis-
ease categorization based on etiology is often a pre-
ferred approach; however, this is not feasible for most
vasculitides because the etiology is unknown. Thus, the
CHCC nomenclature subdivides vasculitides based on
combinations of features that separate different forms of
vasculitis into definable categories.

Vasculitides can be broadly dichotomized into
infectious vasculitis, known to be caused by direct inva-
sion and proliferation of pathogens in vessel walls with
resultant inflammation, versus noninfectious vasculitis,
not known to be caused by direct vessel wall invasion by
pathogens. Examples of infectious vasculitis include
rickettsial vasculitis, syphilitic aortitis, and Aspergillus
arteritis. CHCC addresses only vasculitis that is not
known to be caused by invasion of vessel walls by
pathogens; however, infection is indirectly involved in
the pathogenesis of some of the vasculitides addressed.
One of many examples is cryoglobulinemic vasculitis

caused by an autoimmune response initiated by hepatitis
C virus infection.

CHCC categorizes noninfectious vasculitis by in-
tegrating knowledge about etiology, pathogenesis, pa-
thology, demographics, and clinical manifestations. The
first categorization level is based on the predominant
type of vessels involved, i.e., large vessel vasculitis,
medium vessel vasculitis, and small vessel vasculitis
(Figures 1 and 2, and Tables 2 and 3). These terms refer
to vessels that differ not only in size, but also in
structural and functional attributes. Differences among
these categories of vessels correlate with function and
susceptibility to specific variants of vasculitis. There are
further distinctions within each vessel type, for example,
capillaries in different organs (e.g., in brain, kidney, and
lung) and different segments of the aorta (e.g., arch,
thoracic, abdominal) have different biochemical and
functional properties that make them vulnerable to
different pathogenic mechanisms. Large vessel vasculitis
affects large arteries more often than medium or small
vessel vasculitis, medium vessel vasculitis affects pre-
dominantly medium arteries, and small vessel vasculitis

Figure 2. Distribution of vessel involvement by large vessel vasculitis, medium vessel vasculitis, and small vessel vasculitis. Note that there is
substantial overlap with respect to arterial involvement, and an important concept is that all 3 major categories of vasculitis can affect any size artery.
Large vessel vasculitis affects large arteries more often than other vasculitides. Medium vessel vasculitis predominantly affects medium arteries.
Small vessel vasculitis predominantly affects small vessels, but medium arteries and veins may be affected, although immune complex small vessel
vasculitis rarely affects arteries. Not shown is variable vessel vasculitis, which can affect any type of vessel, from aorta to veins. The diagram depicts
(from left to right) aorta, large artery, medium artery, small artery/arteriole, capillary, venule, and vein. Anti-GBM ! anti–glomerular basement
membrane; ANCA ! antineutrophil cytoplasmic antibody.

4 JENNETTE ET AL

MPA: 細動脈 arterioles, 細静脈 venules
あるいは⽑細⾎管 capillariesでのpauci-
immune vasculitisで、中型⾎管も侵すが
⼩型⾎管炎優位。

PAN: 中型⾎管に限局した⾎管炎

Arthritis Rheum 2013;65:1-11.



many patients classified as ACR PAN also fulfil other
classification criteria (fig 1).

Patient definition
Before entering the algorithm, a patient must fulfil the entry
criteria for a clinical diagnosis of AAV or PAN (box 1). The key
feature is that the patient must have a clinical condition
compatible with AAV or PAN and that no other condition is
more likely. The algorithm is to be applied using clinical
features that have ‘‘ever’’ been present during the course of the
disease, not only at diagnosis. The patient should have been
followed for at least 3 months where possible. Patients who do
not survive for 3 months or are lost to follow-up should be
included, provided they are considered to have a clinical
diagnosis of AAV or PAN. The following provisos were made
for the application of the classification scheme: (1) ACR criteria
must be applied strictly—that is, peripheral blood eosinophilia
must be .10% (or .1.56109/l) for CSS and fixed infiltrates
must be present on chest x ray for .1 month for Wegener’s
granulomatosis3; (2) CHCC definitions refer to the histological
definitions only and should not include the use of ANCA or
surrogate markers7; (3) surrogate markers for Wegener’s

granulomatosis (granulomatous disease) refer to symptoms
suggestive of granulomatous disease affecting the upper and
lower respiratory tract (in all cases other causes must be
excluded; box 2).

Validation
The proposed algorithm (fig 2) was subjected to a three-stage
validation process:

(1) The algorithm was initially tested on 99 patients with
AAV/PAN from a single centre (Norwich, UK). The patients
were part of a cohort of AAV/PAN from a well-defined
population and have been described elsewhere.14

(2) Face validity was tested by each member of the group
(except Norwich) using 20 of their own cases with a known
clinical diagnosis of AAV/PAN.

After stages (1) and (2), minor modifications to the
algorithm were made, including adding the Lanham criteria
at step 1.

(3) The algorithm was then tested using paper cases. A panel
of 80 paper cases was developed. These were adapted and
modified from a collection of paper cases originally written for
evaluation of the BVAS scoring system for systemic vasculitis.

Figure 2 Classification algorithm. ACR,
American College of Rheumatology; CHCC,
Chapel Hill Consensus Conference; cPAN,
classic polyarteritis nodosa; CSS, Churg–
Strauss syndrome; MPA, microscopic
polyangiitis; MPO, myeloperoxidase; PR3,
proteinase 3; polyarteritis nodosa; WG,
Wegener’s granulomatosis.

224 Watts, Lane, Hanslik, et al
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＜診断基準＞ 

Definite、Probableを対象とする。 

【主要項目】  

(１)主要症候  

①急速進行性糸球体腎炎  

②肺出血又は間質性肺炎  

③腎・肺以外の臓器症状：紫斑、皮下出血、消化管出血、多発性単神経炎など  

(２)主要組織所見  

細動脈・毛細血管・後毛細血管細静脈の壊死、血管周囲の炎症性細胞浸潤  

(３)主要検査所見  

①MPO-ANCA 陽性  

②CRP 陽性  

③蛋白尿・血尿、BUN、血清クレアチニン値の上昇  

④胸部 X線所見：浸潤陰影（肺胞出血）、間質性肺炎  

(４)診断のカテゴリー 

①Definite  

(a)主要症候の２項目以上を満たし、組織所見が陽性の例  

(b)主要症候の①及び②を含め２項目以上を満たし、MPO-ANCAが陽性の例  

②Probable  

(a)主要症候の３項目を満たす例  

(b)主要症候の１項目と MPO-ANCA陽性の例  

(５) 鑑別診断  

①結節性多発動脈炎  

②多発血管炎性肉芽腫症（旧称：ウェゲナー肉芽腫症） 

③好酸球性多発血管炎性肉芽腫症（旧称：アレルギー性肉芽腫性血管炎／チャーグ・ストラウス症候群）  

④川崎動脈炎  

⑤膠原病（全身性エリテマトーデス（SLE）、関節リウマチ（RA）など）  

⑥IgA血管炎（旧称：紫斑病血管炎） 

  

【参考事項】  

(１)主要症候の出現する１～２週間前に先行感染（多くは上気道感染）を認める例が多い。  

(２)主要症候①、②は約半数例で同時に、その他の例ではいずれか一方が先行する。  

(３)多くの例で MPO-ANCAの力価は疾患活動性と平行して変動する。  

(４)治療を早期に中止すると、再発する例がある。  

(５)除外項目の諸疾患は壊死性血管炎を呈するが、特徴的な症候と検査所見から鑑別できる。 

  

厚⽣労働省のMPA診断基準 Wattsらの原発性全⾝性⾎管炎分類アルゴリズム

Ann Rheum Dis 2007;66:222-227.
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Criteria

Derivation and validation of the final classification criteria 
for MPA
Lasso regression of the previously selected 91 items yielded 10 

independent items for MPA (see online supplemental appendix 

9C. Each item was then adjudicated by the DCVAS Steering 

Committee for inclusion based on clinical relevance and speci-

ficity to MPA, resulting in six final items. Weighting of an indi-

vidual criterion was based on logistic regression fitted to the six 

selected items (see online supplemental appendix 10C.

Model performance
Use of a cut- off of ≥5 in total risk score (see online supplemental 
appendix 11C, for different cut points) yielded a sensitivity of 

90.8% (95% CI 84.9% to 95.0%) and a specificity of 94.2% 

(95% CI 91.5% to 96.3%) in the validation set. The area under 

the curve for the model was 0.98 (95% CI 0.97 to 0.99) in the 

development set and 0.97 (95% CI 0.95 to 0.98) in the valida-

tion set for the final MPA classification criteria (online supple-

mental appendix 12C). The final classification criteria for MPA 

are shown in figure 1 (for the slide presentation version, see 

online supplemental figure 1).

Sensitivity analysis
The classification criteria for MPA were applied to 2871 patients 

in the DCVAS database using the original physician- submitted 

diagnosis (n=404 cases of MPA and 2467 randomly selected 

comparators). Use of the same cut point of ≥5 points for the 
classification for MPA yielded a similar specificity of 92.5% but 

a lower sensitivity of 82.4%. This is consistent with the a priori 

hypothesis that specificity would remain unchanged but sensi-

tivity would be reduced in a population with fewer clearcut diag-

noses of MPA (ie, cases that did not pass expert panel review).

DISCUSSION
Presented here are the 2022 ACR/EULAR MPA classifica-

tion criteria. These are the first formal criteria for MPA. A 

5- stage approach has been used, underpinned by data from 

the multinational prospective DCVAS study and informed by 

expert review and consensus at each stage. The comparator 

group for developing and validating the criteria were predom-

inantly patients with other forms of AAV and other small- and 

medium- vessel vasculitides, the clinical entities where discrim-

ination from MPA is difficult, but important. The new criteria 

for MPA have excellent sensitivity and specificity and incor-

porate ANCA testing and modern imaging techniques. The 

Table 1 Demographic and disease features of cases of MPA and 
comparators*

MPA 
(n=291)

Comparators 
(n=822)* P value

Age, mean±SD years 65.5±13.2 52.0±16.9 <0.001
Sex, no. (%) female 164 (56.4) 394 (47.9) 0.016
Maximum serum creatinine, mean <0.001
  μmoles/L 126.4 185.2
  mg/dL 1.4 2.1
cANCA positive, no. (%) 11 (3.8) 257 (31.3) <0.001
pANCA positive, no. (%) 236 (81.1) 136 (16.5) <0.001
Anti- PR3- ANCA positive, no. (%) 6 (2.1) 265 (32.2) <0.001
Anti- MPO- ANCA positive, no. (%) 279 (95.9) 142 (17.3) <0.001
Maximum eosinophil count ≥1×109/L, 
no. (%)

15 (5.2) 244 (29.7) <0.001

*Diagnoses of comparators for the classification criteria for microscopic 
polyangiitis (MPA) included granulomatosis with polyangiitis (n=300), eosinophilic 
granulomatosis with polyangiitis (n=226), polyarteritis nodosa (n=51), non- ANCA- 
associated small- vessel vasculitis that could not be subtyped (n=51), Behçet’s 
disease (n=50), IgA vasculitis (n=50), cryoglobulinaemic vasculitis (n=34), ANCA- 
associated vasculitis that could not be subtyped (n=25), primary central nervous 
system vasculitis (n=19) and anti- glomerular basement membrane disease (n=16).
ANCA, antineutrophil cytoplasmic antibody; anti- MPO- ANCA, anti- myeloperoxidase- 
ANCA; anti- PR3- ANCA, anti- proteinase 3- ANCA; cANCA, cytoplasmic antineutrophil 
cytoplasmic antibody; pANCA, perinuclear ANCA.

Figure 1 2022 American College of Rheumatology /European Alliance of Associations for Rheumatology classification criteria for microscopic 
polyangiitis.
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顕微鏡的多発⾎管炎MPAの分類基準

基準を当てはめる際に考慮すること
この基準は、⼩型あるいは中型⾎管炎の診断がついた時に、患者をMPAと分類するために適⽤すべきである

基準を適⽤する前に、⾎管炎をmimicする別の疾患を除外すべきである

⿐病変: ⾎性⿐汁, 潰瘍, 痂⽪, ⿐閉, ⿐中隔⽋損/穿孔

pANCAあるいはMPO-ANCA陽性

胸部画像で線維化あるいは間質性肺疾患
⽣検でpauci-immuneの⽷球体腎炎

⾎液好酸球数≧1×109/L=1,000/μL

cANCAあるいはPR3-ANCA陽性

6項⽬のスコアを合計し、5点以上であれば 顕微鏡的多発⾎管炎 MPA と分類する。



ACR-EULAR Classification Criteria for ANCA-Associated Vasculitis 
 

  

 
Supplementary Materials 11C:  Performance characteristics of a points-based risk score for microscopic polyangiitis with different 

thresholds in the development set 

 

Threshold Score Sensitivity (%) Specificity (%) 

1 98.6 82.1 

2 98.6 82.6 

3 94.3 90.6 

4 90.8 94.0 

5 90.8 94.2 

6 86.6 95.7 

7 50.7 98.1 

 

A total score of ≥ 5 was considered the best cut-point to provide high enough specificity for purposes of enrolling patients into 
clinical trials without compromising sensitivity.  If a higher total score is chosen, specificity increases but there is a corresponding 
disproportionate drop in sensitivity.  When scoring an individual patient, the higher the score, the higher the specificity for 
microscopic polyangiitis. 
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妥当性検証⽤のMPA患者に
適⽤した場合

感度 90.8%
特異度 94.2%
AUC 0.97



Limitation
• 解析には最も確定的な症例のみを組み⼊れている。
→この基準の⽬的は、個々の疾患を研究するために、均⼀な集団を集めることが

できるようにするのが⽬的である。従って、より確定的な症例を使⽤すること
は分類基準の⽬的に合致している。

• MPO-ANCA陽性が基準において⼤きな⽐重を持っており、
理論的にはMPO-ANCA陽性のみでMPAと分類できてしまう。

→この基準は⼩型あるいは中型⾎管炎の診断が確⽴した患者にのみ適⽤される
ことを意図されているため、その状況においては、もし患者がAAVの別の形態
(GPAやEGPA)の特徴を持つ場合は、MPAとは離れたスコアになるはずである。



Limitation

•⼤規模な国際的研究だが、⼤部分の患者はヨーロッパ、アジア、
北⽶からリクルートされている。

•⼩児患者に適⽤するには注意が必要である。

•⼤部分の患者は、⼤学病院のリウマチ科あるいは腎臓内科から
リクルートされており、紹介バイアスがあるかもしれない。


