Modification of 2022 ACR/EULAR ANCA -associated vasculitis
classification criteria in a Japanese cohort (J-CANVAS)

N. Tanaka-Mabuchi', T. Kida?, S. Hanai', Y. Kobayashi', S. Omura®, Y. Abe’,
M. Kadoya*, N. Takizawa®, A. Nomura®, Y. Kukida’, N. Kondo?®, Y. Yamano’,

T. Yanagida>'°, K. Endo'", S. Hirata'?, K. Matsui'®, T. Takeuchi'*, K. Ichinose'°,
M. Kato!'”8, R. Yanai'®, Y. Matsuo®>?', Y. Shimojima?®?, R. Nishioka®*, R. Okazaki**,
T. Takata®, T. Ito*®, M. Moriyama!'¢, A. Takatani*’**, Y. Miyawaki*, N. Yajima!'®,
T. Ito-Thara*, T. Kawaguchi®', Y. Kawahito?, D. Nakagomi'

Abstract
Objectives
The 2022 American College of Rheumatology/European Alliance of Associations for Rheumatology (ACR/EULAR)
classification criteria (the 2022 ACR/EULAR criteria) for anti-neutrophil cytoplasmic antibody (ANCA)-associated
vasculitis (AAV) were recently published. This study aimed to evaluate the accuracy of these criteria in Japanese patients
with AAV using data from the Japan Collaborative Registry of ANCA-associated Vasculitis (J-CANVAS).

Methods
This multicentre retrospective cohort study analysed patients with microscopic polyangiitis (MPA), granulomatosis with
polyangiitis (GPA), and eosinophilic granulomatosis with polyangiitis (EGPA). The 2022 ACR/EULAR criteria were
applied to J-CANVAS participants to determine diagnostic performance, including sensitivity and specificity. A modified
version of the 2022 ACR/EULAR criteria (the modified criteria) was subsequently developed, and its performance was
compared with that of the 2022 ACR/EULAR criteria.

Results
In the J-CANVAS cohort, sensitivity values for MPA, GPA, and EGPA using the 2022 ACR/EULAR criteria were 96.1%,
48.5%, and 84.6%, respectively, while specificity values were 70.0%, 95.9%, and 98.0%, respectively. The modified criteria
improved sensitivity to 90.7%, 83.8%, and 96.2% for MPA, GPA, and EGPA, respectively, and specificity to 86.7%, 99.0%,
and 95.8%, respectively, with consistently higher AUC values.

Conclusion
The modified criteria improved the accuracy of AAV classification in Japanese patients.
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Introduction

Anti-neutrophil cytoplasmic antibody
(ANCA)-associated vasculitis (AAV)
is an ANCA-mediated small- and me-
dium-vessel vasculitis that includes
eosinophilic granulomatosis with poly-
angiitis (EGPA), granulomatosis with
polyangiitis (GPA), and microscopic
polyangiitis (MPA) (1,2). Historically,
the diagnosis of AAV relied primarily
on clinical experience and disease defi-
nition. In 1990, the American College
of Rheumatology (ACR) published the
first standardised classification criteria
to distinguish individual vasculitic dis-
eases and facilitate their use in epide-
miological research (3). However, the
absence of clinical, radiological, and
serological markers such as ANCA,
combined with the low specificity of
these criteria, limited their application
in routine clinical practice. In 1994,
the Chapel Hill Consensus Conference
(CHCC), convened by experts across
multiple medical fields, proposed
standardised definitions of vasculitis
(4). Within the small-vessel vascu-
litides, AAV was defined as pauci-
immune vasculitis, characterised by
minimal or absent immunoglobulin
staining of vessel walls on immunohis-
tology. Subsequently, in 2007, Watts et
al. developed a stepwise algorithm that
incorporated the 1990 ACR criteria.
However, owing to its limited specific-
ity, the algorithm often permitted mul-
tiple overlapping diagnoses (4, 5). The
algorithm also incorporated the CHCC
definition, which emphasised histo-
pathology, but still left some patients
without a definitive diagnostic label. In
2012, a second CHCC was convened,
revising the 1994 vasculitis defini-
tions. By then, the widespread avail-
ability of ANCA serological testing
and improved physician awareness had
markedly increased diagnostic rates,
underscoring the need for updated clas-
sification criteria (1). In response, the
Diagnostic and Classification Criteria
for Vasculitis (DCVAS) project was
initiated, enrolling 6,991 patients with
vasculitis or vasculitis-like conditions
(6). Findings from this international ef-
fort informed the development of the
2022 ACR/European Alliance of Asso-
ciations for Rheumatology (EULAR)

classification criteria (the 2022 ACR/
EULAR criteria), which have since
gained wide acceptance owing to their
high sensitivity and specificity (7-9).
However, regional and ethnic dif-
ferences in AAV epidemiology have
been reported (10, 11). For example,
GPA has a high incidence in Northern
Europe but a low incidence in Asian
countries. A prospective study compar-
ing AAV epidemiology in Japan and
the UK demonstrated that MPA and
myeloperoxidase (MPO)-ANCA were
more prevalent in Japan, whereas GPA
and proteinase 3 (PR3)-ANCA were
more prevalent in the UK; however,
the overall incidence of AAV did not
differ significantly between the two
countries (12). Because approximately
80% of patients enrolled in the DCVAS
were Caucasian, verifying the accuracy
of the 2022 ACR/EULAR criteria in
Asian populations, including Japanese
patients, is essential. Nevertheless,
only two studies have addressed this
issue to date (13, 14).

Classification criteria are intended to
promote homogeneity in research set-
tings, whereas diagnostic criteria are
designed for clinical practice to guide
patient care. The present study does not
aim to establish a new diagnostic stand-
ard but rather to validate and assess
potential refinements to the 2022 ACR/
EULAR classification criteria in a Japa-
nese cohort, considering this popula-
tion’s unique epidemiological features.

Methods

Registry and patients

This multicentre, retrospective cohort
study was conducted using the Japan
Collaborative Registry of ANCA-as-
sociated Vasculitis (J-CANVAS), a na-
tionwide registry involving 24 univer-
sity and core regional hospitals across
Japan, with participation from the rheu-
matology, nephrology, and respiratory
medicine departments. The registry
consecutively enrolled adult patients
(=20 years) with newly diagnosed AAV
or severe relapse between January 2017
and June 2020. A total of 680 patients
were registered in J-CANVAS, of
whom 558 had new-onset disease. All
patients were classified as having MPA,
GPA, or EGPA according to the 2012
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International CHCC nomenclature
and the European Medicines Agency
(EMA) algorithm, with final diagnoses
confirmed by experienced specialists
(rheumatologists, nephrologists, or pul-
monologists) at each site. Patients with
overlapping features between different
AAV subtypes were excluded from the
registry. Clinical, laboratory, and treat-
ment data were collected using a stand-
ardized case report form through a se-
cure, web-based electronic data capture
system (Viedoc; PCG Solutions, Upp-
sala, Sweden). To ensure consistency,
definitions were harmonised across all
sites, and the coordinating centre per-
formed centralised checks for missing
or inconsistent data, with queries re-
turned to investigators for resolution.
The study was approved by the institu-
tional review boards of all participating
centres and conducted in accordance
with the Declaration of Helsinki and
the Japanese Ethical Guidelines for
Medical and Health Research Involv-
ing Human Subjects. All data were
anonymised and de-identified prior to
analysis (15-23).

Data collection

All clinical data were obtained from
medical records at each participating
site. Baseline characteristics collected
prior to the initiation of treatment or
management of relapse included demo-
graphic information (age, sex), disease
type (MPA, GPA, or EGPA), disease
status (newly diagnosed or relapsed),
ANCA serotype (MPO-ANCA or
PR3-ANCA), and organ involvement
(Birmingham Vasculitis Activity Score
[BVAS] 3.0, interstitial lung disease,
and hypertrophic pachymeningitis) (24).

Statistical analysis

Data from 558 patients with new-onset
disease among the 680 patients enrolled
in J-CANVAS were analysed. Patients
with severe relapse (n=122) were ex-
cluded to focus on the performance
of the classification criteria in newly
diagnosed cases. Baseline character-
istics of patients with MPA, GPA, and
EGPA were compared. The 2022 ACR/
EULAR criteria were then applied to
evaluate diagnostic accuracy, includ-
ing sensitivity and specificity. Next,
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Table I. Baseline demographics and patient characteristics.

Clinical Characteristics (n=558) MPA (n=355) GPA (n=99) EGPA (n=104)
Age, mean (SD), years 740 (11.7) 70.1 (13.0) 61 (10.9)
Sex, female, n (%) 193 (544) 54 (54.5) 57 (54.8)
Types of ANCA, n (%)

MPO-ANCA 342 (96.3) 57 (57.6) 36 (34.6)
PR3-ANCA 10 (2.8) 39 (394) 3(2.9)
Negative 3 (0.8) 3 (3.0 65 (62.5)
eGFR, median (IQR), ml/min/1.73m?> 43.1 (22.7-66.4) 70.2 (53.3-87.6) 81.9 (68.5-100.6)
Serum CRP, median (IQR), mg/dL 7.8 (2.4-12.6) 79 (2.1-13.9) 4.0 (1.6-7.6)
Clinical features, n (%)

BVAS score, median (IQR) 15 (12-20) 15 (10-20) 15 (11-21)
General symptoms, n (%) 235 (66.2) 59 (59.6) 52 (50.0)
Renal, n (%) 299 (84.2) 59 (59.6) 33 (31.7)
Pulmonary, n (%) 153 (43.1) 58 (58.6) 51 (49.0)
ENT, n (%) 51 (14.4) 60 (60.6) 37 (35.6)
Nervous, n (%) 96 (27.0) 34 (34.3) 83 (79.8)
Skin, n (%) 70 (19.7) 17 (17.2) 51 (49.0)
Eye,n (%) 24 (6.8) 25 (25.3) 4 (3.8)
Cardiovascular, n (%) 21 (5.9) 2 (2.0) 19 (18.3)
Gastrointestinal, n (%) 6 (1.7) 3 (3.0 12 (11.5)
Hypertrophic pachymeningitis,n (%) 10 (2.8) 10 (10.1) 0 (0.0)
Interstitial pneumonia, n (%) 191 (53.8) 19 (19.2) 15 (14.4)

ANCA: antineutrophil cytoplasmic antibody; BVAS: Birmingham vasculitis activity score; CRP: C-
reactive protein; eGFR: estimated glomerular filtration rate; EGPA: eosinophilic granulomatosis with
polyangiitis; ENT: ear, nose and throat; GPA: granulomatosis with polyangiitis; IQR: interquartile
range; MPA: microscopic polyangiitis; MPO: myeloperoxidase; PR3: proteinase 3; SD: standard de-

viation.

the positivity of each individual item
in the 2022 ACR/EULAR criteria was
calculated, and multivariate logistic
regression models were used to assign
weights for classifying MPA, GPA, and
EGPA. The dependent variable was the
presence or absence of each disease
subtype, and the independent variables
included all ACR/EULAR items (na-
sal involvement, MPO-ANCA positiv-
ity, interstitial pneumonia, pauci-im-
mune glomerulonephritis, PR3-ANCA
positivity, blood eosinophil count =
1x1079/L, cartilaginous involvement,
hearing loss, granulomatous lesion,
rhinosinusitis, pulmonary nodule, ob-
structive airway disease, nasal polyps,
mononeuritis multiplex, extravascular
eosinophilic-predominant  inflamma-
tion on biopsy, and haematuria). Statis-
tically significant variables were iden-
tified, and their regression coefficients
were rounded to one decimal place.
The sum of coefficients was considered
the modified score.

Cut-off values were determined us-
ing receiver operating characteristic
(ROC) analysis. Two-sided p-values
<0.05 were considered statistically
significant. A new weighted score was
then constructed to generate the modi-

fied criteria, and its diagnostic accu-
racy was compared with that of the
original 2022 ACR/EULAR criteria.
Patients diagnosed with the other two
AAV subtypes served as the control
group. All analyses were performed us-
ing SPSS software (version 27.0; IBM
Japan, Tokyo, Japan).

Ethical approval

This study was approved by the Ethics
Committee of the University of Yama-
nashi (reference number: 2422). Writ-
ten informed consent from patients was
not required under local regulations
for retrospective observational stud-
ies. Patient information was handled
in accordance with the Declaration of
Helsinki and the Ethical Guidelines for
Medical and Health Research Involv-
ing Human Participants in Japan.

Results

Patient characteristics

Table I presents the baseline demo-
graphics and clinical characteristics of
the 558 patients included in the study.
MPA was diagnosed in 355 patients
(63.6%),GPAin 99 (17.7%),and EGPA
in 104 (18.6%). Diagnoses were estab-
lished by experienced rheumatologists,
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Table II. Comparison of 2022 ACR/EULAR criteria and modified criteria.

MPA GPA EGPA
2022A/E Modified p-value 2022A/E Modified p-value 2022A/E Modified p-value
score score score score score score
Sensitivity (%) 96.1 90.7 48.48 83.8 84.62 96.2
Specificity (%) 70 86.7 95.86 99 98.02 95.8
PPV (%) 84.8 924 71.6 64.3 71.6 84.0
NPV (%) 91.0 81.5 89.6 96.3 96.5 99.1
AUC 0.8962 0.951 <0.001 0.8462 0.9269 <0.001 0972 0.9942 0.0293
Cut-off value 5 1.23 5 1.22 6 1.85

Sensitivity, specificity, positive predictive value, negative predictive value and AUC were analysed for the 2022ACR/EULAR criteria score, and the modi-
fied criteria score, respectively. A chi-square test was performed to compare the areas under the receiver operating characteristic curves. Statistical signifi-
cance was defined as a p-value of less than 0.05.

ACR: American College of Rheumatology; AUC: area under the curve. EGPA: eosinophilic granulomatosis with polyangiitis; EULAR: European Alliance
of Associations for Rheumatology; GPA: granulomatosis with polyangiitis; J-CANVAS: Japan Collaborative registry of ANca-associated VASculitis; Modi-
fied score: JI-CANVAS modified criteria score; MPA: microscopic polyangiitis; 2022A/E score: 2022ACR/EULAR criteria score; PPV: positive predictive
value; NPV: negative predictive value.

b b
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Fig. 1. Comparison of ROC curves between 2022 ACR/EULAR criteria, the modified criteria.

The blue line indicates the 2022 ACR/EULAR criteria, and the red line indicates the modified criteria. A chi-square test was performed to compare the areas
under the receiver operating characteristic curves. Statistical significance was defined as a p-value of less than 0.05.

a. Comparison of ROC curves between 2022 ACR/EULAR criteria, the modified criteria for MPA. The AUC for 2022 ACR/EULAR criteria was 0.8962
(95%C1 0.866-0.926, p-value <0.001) the AUC for the modified criteria was 0.951 (95%CI 0.933-0.969, p-value <0.001). There was a significant difference
between the 2 ROC curves (p-value<0.001).

b. Comparison of ROC curves between 2022 ACR/EULAR criteria, the modified criteria for GPA. The AUC for 2022 ACR/EULAR criteria was 0.8462
(95%C10.805-0.887, p-value <0.001) the AUC for the modified criteria was 0.9269 (95%CI1 0.901-0.953, p-value <0.001). There was a significant difference
between the 2 ROC curves (p-value<0.001).

¢. Comparison of ROC curves between 2022 ACR/EULAR criteria, the modified criteria for EGPA. The AUC for 2022 ACR/EULAR criteria was 0.972
(95%C10.949-0.995, p-value <0.001) the AUC for the modified criteria was 0.9942 (95%CI 0.989-0.999, p-value <0.001). There was a significant difference
between the 2 ROC curves (p-value 0.0293).

ACR: American College of Rheumatology; EULAR: European Alliance of Associations for Rheumatology; EGPA: eosinophilic granulomatosis with poly-
angiitis; FPR: false positive rate; GPA: granulomatosis with polyangiitis; J-CANVAS: Japan Collaborative registry of ANca-associated VASculitis; Modi-
fied score: J-CANVAS modified criteria score; MPA: microscopic polyangiitis; ROC curve: receiver operating characteristic curve; TPR: true positive rate;
2022A/E score: 2022 ACR/EULAR criteria score; 95% CI: 95% confidence interval.

nephrologists, or pulmonologists at the
time of initial presentation, according
to the 2012 CHCC definitions and the
EMA algorithm. The mean age of pa-
tients with MPA was 74 years, and 193
(54.4%) were female. MPO-ANCA
positivity was observed in 342 patients
(96.3%), and PR3-ANCA positivity
in 10 (2.8%). For GPA, the mean age
was 70 years, with 54 patients (54.5%)

female; MPO-ANCA positivity was
found in 57 (57.6%) and PR3-ANCA
positivity in 39 (39.4%). For EGPA,
the mean age was 61 years, with 57
patients (54.8%) female; MPO-ANCA
positivity was observed in 36 (34.6%)
and PR3-ANCA positivity in 3 (2.9%).
At diagnosis, the median BVAS was
15 across all three groups. In con-
trast, the median eGFR differed nota-

bly: 43.1 mL/min/1.73 m? in the MPA
group, 70.2 mL/min/1.73 m? in the
GPA group, and 81.9 mL/min/1.73 m?
in the EGPA group. Renal involvement
(n=299, 84.2%) and interstitial pneu-
monia (n=191,53.8%) were frequent in
MPA; ear—nose—throat (ENT) involve-
ment (n=60, 60.6%) was frequent in
GPA, and nervous system involvement
(n=83,79.8%) was frequent in EGPA.

Clinical and Experimental Rheumatology 2025
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Validation of the 2022 ACR/EULAR
classification criteria

When the 2022 ACR/EULAR criteria
were applied to the 558 patients in J-
CANVAS, the sensitivity for classify-
ing MPA, GPA, and EGPA was 96.1%,
48.5%, and 84.6%, respectively, and
the corresponding specificity values
were 70.0%, 95.9%, and 98.0% (Table
IT). ROC curves for the 2022 ACR/EU-
LAR criteria for MPA, GPA, and EGPA
are shown in blue (Fig. 1a, 1b, and 1c),
and the area under the curve (AUC)
values are summarised in Table II. To
explore the reduced sensitivity for GPA
and specificity for MPA, the positivity
of each item in the 2022 ACR/EULAR
criteria was calculated (Supplementary
Tables S1-S3). Among patients clas-
sified as MPA, MPO-ANCA positiv-
ity was high not only in patients with
MPA (96.3%) but also in patients with
GPA (57.6%). In addition, interstitial
pneumonia (53.8%) and pauci-immune
glomerulonephritis (38.3%) were more
frequent in MPA than in the other sub-
types. Among patients classified as
GPA, PR3-ANCA positivity was only
39.4%. Positivity for nasal involve-
ment (26.3%), hearing loss (33.3%),
granulomatous lesions (62.6%), and
pulmonary nodules (40.4%) was higher
than in the other subtypes. For EGPA,
positivity for obstructive airway dis-
ease (88.5%), mononeuritis multiplex
(52.9%), and blood eosinophil count >
I1x1079/L (88.5%) was higher than in
the other subtypes, whereas haematuria
(23.1%) was less frequent.

Development of novel classification
criteria

Multivariate analysis was performed
for each AAV subtype to develop the
modified criteria for the Japanese pop-
ulation (Tables III-V). The cut-off val-
ues for the modified criteria were 1.23
for MPA, 1.22 for GPA, and 1.85 for
EGPA.

For MPA, the weights of MPO-ANCA
positivity and interstitial pneumonia
were lower than in the 2022 ACR/
EULAR score, whereas nasal and ear
involvement, pulmonary nodules, and
obstructive airway disease carried
negative scores. Haematuria was also
added to the scoring system. For GPA,

Clinical and Experimental Rheumatology 2025

Table III. Modified criteria of MPA by multivariate logistic regression analysis.

Regression Odds 95%CI1 p-value 2022 Modified
coefficient ratio A/E score
score

Nasal involvement -2.337 0097 0.028 0331 <0001 -3 -23
Hearing loss -1482 0227 0.103 0.501 <0.001 -15
Rhinosinusitis -1.259 0284 0.125 0.646 0.003 -1.3
MPO-ANCA positive 2716 15.121 6.648 34391 <0.001 6 2.7
Blood eosinophil count = 1x1079/litre  -3.004 0.05 0018 0.136 <0.001 -4 -3
Pulmonary nodule -2.332 0.097 0045 0.211 <0.001 -2.3
Haematuria 0.756 2.13 1.158 3917 0015 0.8
Obstructive airway disease -1.761 0.172 0073 0403 <0.001 -1.8
Interstitial pneumonia 1.577 4838 2471 9474 <0.001 3 1.6

A multivariate logistic regression analysis was performed. The dependent variable was whether the pa-
tient was diagnosed as MPA or not, the independent variables were all the items of the 2022ACR/EU-
LAR criteria, of MPA, GPA, and EGPA (nasal involvement, MPO-ANCA positivity, interstitial pneu-
monia, pauci-immune glomerulonephritis, PR3-ANCA positivity, blood eosinophil count =1x1079/
litre, cartilaginous involvement, hearing loss, granulomatous lesion, rhinosinusitis, pulmonary nodule,
obstructive airway disease, nasal polyps, mononeuritis multiplex, extravascular eosinophilic-predomi-
nant inflammation on biopsy, haematuria). Statistical significance was defined as a p-value of less than
0.05. Items with significant differences were extracted. Regression coefficient of the extracted items
was rounded off to one decimal place, which sum was regarded as the modified score.

ACR: American College of Rheumatology; ANCA: anti-neutrophil cytoplasmatic antibody; AUC:
Area under the curve; EGPA: eosinophilic granulomatosis with polyangiitis; EULAR: European Al-
liance of Associations for Rheumatology; GPA: granulomatosis with polyangiitis; J-CANVAS: Japan
Collaborative registry of ANca-associated VASculitis; MPA: microscopic polyangiitis; MPO: myelop-
eroxidase; 2022A/E score: 2022 ACR/EULAR criteria score; 95% CI: 95% confidence interval.

Table IV. Modified criteria of GPA by multivariate logistic regression analysis.

Regression Odds 95%Cl1 p-value 2022 Modified

coefficient ratio A/E  score
Nasal involvement 2451 11597 3710 36.244 <0.001 3 25
Hearing loss 1.883  6.572 3.122 13.835 <0.001 1 19
PR3-ANCA positive 2975 19.587 7.849 48.880 <0.001 5 3
Rhinosinusitis 0947 2579 1.100 6.047 0.029 1 09
Blood eosinophil count = 1x10A9/litre -3.044  0.048 0.008 0272 0.001 -4 -3
Pulmonary nodule 2450 11593 5411 24.838 <0.001 2 25
Mononeuritis multiplex -1.805 0.165 0.032 0.855 0.032 -1.8
Interstitial pneumonia -1.423 0241 0.115 0.505 <0.001 -1.4

A multivariate logistic regression analysis was performed. The dependent variable was whether the
patient was diagnosed as GPA or not, the independent variables were all the items of the 2022ACR/EU-
LAR criteria, of MPA, GPA, and EGPA (nasal involvement, MPO-ANCA positivity, interstitial pneu-
monia, pauci-immune glomerulonephritis, PR3-ANCA positivity, blood eosinophil count =1x1079/
litre, cartilaginous involvement, hearing loss, granulomatous lesion, rhinosinusitis, pulmonary nodule,
obstructive airway disease, nasal polyps, mononeuritis multiplex, extravascular eosinophilic-predomi-
nant inflammation on biopsy, haematuria). Statistical significance was defined as a p-value of less than
0.05. Items with significant differences were extracted. Regression coefficient of the extracted items
was rounded off to one decimal place, which sum was regarded as the modified score.

ACR: American College of Rheumatology; ANCA: anti-neutrophil cytoplasmatic antibody; EGPA:
eosinophilic granulomatosis with polyangiitis; EULAR: European Alliance of Associations for Rheu-
matology; GPA: granulomatosis with polyangiitis; J-CANVAS: Japan Collaborative registry of ANca-
associated VASculitis; MPA: microscopic polyangiitis; PR3: proteinase 3; 2022A/E score: 2022 ACR/
EULAR criteria score; 95% CI: 95% confidence interval.

most weights were similar to those of
the original criteria, although PR3-
ANCA positivity had a smaller weight,
while mononeuritis multiplex and in-
terstitial pneumonia received negative
scores. Hearing loss was included as
an additive item. For EGPA, pauci-
immune glomerulonephritis and MPO-

ANCA-positive interstitial pneumonia
were given negative scores.

The sensitivity of the modified criteria
for classifying MPA, GPA, and EGPA
was 90.7%, 83.8%, and 96.2%, respec-
tively, and the corresponding speci-
ficity values were 86.7%, 99.0%, and
95.8% (Table II). ROC curves for each
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Table V. Modified criteria of EGPA by multivariate logistic regression analysis.

Regression Odds 95% CI P value 2022 Modified
coefficient ratio A/E  score
score

Pauci-immune glomerulonephritis -2.540 0.08 0.008 0.768 0.029 -2.5
MPO-ANCA positive -1.405 025 0.064 0.945 0.041 -14
Blood eosinophil count = 1x1079/litre  5.039 154.26 34.556 688.591 <0.001 5 5
Mononeuritis multiplex 1.963 712  1.560 32526 0011 1 2
Obstructive airway disease 3965 5273 13.480 206.295 <0.001 3 4
Interstitial pneumonia -1.906 0.15  0.029 0.774 0.024 -1.9

A multivariate logistic regression analysis was performed. The dependent variable was whether the pa-
tient was diagnosed as EGPA or not, the independent variables were all the items of the 2022ACR/EU-
LAR criteria, of MPA, GPA, and EGPA (nasal involvement, MPO-ANCA positivity, interstitial pneu-
monia, pauci-immune glomerulonephritis, PR3-ANCA positivity, blood eosinophil count =1x1019/
litre, cartilaginous involvement, hearing loss, granulomatous lesion, rhinosinusitis, pulmonary nodule,
obstructive airway disease, nasal polyps, mononeuritis multiplex, extravascular eosinophilic-predomi-
nant inflammation on biopsy, haematuria). Statistical significance was defined as a p-value of less than
0.05. Items with significant differences were extracted. Regression coefficient of the extracted items
was rounded off to one decimal place, which sum was regarded as the modified score.

ACR: American College of Rheumatology; ANCA: anti-neutrophil cytoplasmatic antibody; EGPA:
eosinophilic granulomatosis with polyangiitis; EULAR: European Alliance of Associations for Rheu-
matology; GPA: granulomatosis with polyangiitis; J-CANVAS: Japan Collaborative registry of ANca-
associated VASculitis; MPA: microscopic polyangiitis; MPO: myeloperoxidase; 2022A/E score: 2022
ACR/EULAR criteria score; 95% CI: 95% confidence interval.

AAV subtype were generated based on
the sum of modified scores, with the
modified criteria, shown in red (Fig. la,
1b, and 1c). The AUC was 0.951 (95%
confidence interval [CI], 0.933-0.969;
p<0.001) for MPA, 0.927 (95% CI,
0.901-0.953; p<0.001) for GPA, and
0.994 (95% CI, 0.989-0.999; p<0.001)
for EGPA. Compared with the 2022
ACR/EULAR classification criteria,
the AUC values improved for all three
subtypes (Table II).

Discussion

In the present study, when patients in
J-CANVAS were reclassified using the
2022 ACR/EULAR criteria, the sensi-
tivity for GPA was only 48.5% and the
specificity for MPA was 70.0%, both
lower than those reported in DCVAS.
We consider this to be largely attribut-
able to the fact that approximately 80%
of DCVAS participants were Cauca-
sian; although Asian patients were in-
cluded, the proportion was too small to
allow meaningful conclusions regard-
ing Japanese patients.

While PR3-ANCA-positive  cases
are more common in Europe, MPO-
ANCA-positive cases predominate in
Japan. Moreover, ANCA specificity is
lower in Japan than in Europe, mean-
ing that patients who clinically present
with GPA features such as nasal in-

volvement, granulomatous lesions, and
pulmonary nodules may test MPO-AN-
CA positive, and vice versa. Because
the 2022 ACR/EULAR criteria empha-
sise ANCA specificity, some clinically
diagnosed GPA cases were classified as
MPA, leading to lower diagnostic sen-
sitivity and specificity among Japanese
patients. To address this issue, we con-
ducted multivariate analysis to develop
modified criteria tailored to the Japa-
nese population. These modifications
improved, MPA specificity to 86.7%
and GPA sensitivity to 83.8%.

Eight studies have validated the 2022
ACR/EULAR criteria in non-DCVAS
patient populations (13, 14, 25-30).
Although the sensitivity and specificity
of the 2022 ACR/EULAR criteria were
generally higher than those of the 1990
ACR criteria, one study reported re-
duced sensitivity and specificity, con-
sistent with our findings (30). Because
some cases are classified as having
overlapping features or remain unclas-
sifiable, several studies have argued
that classification should incorporate
previous criteria and algorithms, such
as the Watts algorithm (5, 25, 28).

In the present study, some patients also
had overlapping or unclassifiable diag-
noses. When reclassified by the 2022
ACR/EULAR criteria, 16 patients
(2.8%) met both GPA and MPA crite-

ria, 13 (2.3%) met both MPA and EGPA
criteria, and none met both EGPA and
GPA criteria. A total of 21 patients
(3.8%) were unclassifiable (Supple-
mentary Fig. S1). Using the modified
criteria, 22 patients (3.9%) met both
GPA and MPA criteria, 6 (1.1%) met
both the MPA and EGPA criteria, and 9
(1.6%) met both EGPA and GPA crite-
ria, while 6 (1.1%) were unclassifiable
(Supplementary Fig. S2). Thus, apply-
ing the modified criteria increased the
number of overlapping cases but re-
duced the number of unclassifiable cas-
es. Because these numbers were small,
we believe they do not affect our over-
all conclusions. Sada et al. compared
the 2022 ACR/EULAR criteria with
the Watts algorithm using two Japa-
nese cohort (25). They reported that
ENT involvement was significantly
less frequent in patients reclassified as
MPA than in those reclassified as GPA.
By contrast, in J-CANVAS, 46 patients
(93.9%) reclassified as MPA and 8
patients (44.4%) reclassified as GPA
had ENT involvement, demonstrating
contradictory results. This discrepancy
may be due to the lower percentage
of GPA patients in Sada et al.’s cohort
(9.9%) compared with J-CANVAS
(17.7%). They also noted that four out
of 350 patients were reclassified as
MPA despite showing granulomatous
inflammation histologically, because
they were MPO-ANCA positive and
lacked ENT involvement. We agree
with their interpretation that MPO-
ANCA-positive GPA patients may be
misclassified under the 2022 ACR/
EULAR criteria. Moreover, other stud-
ies have emphasised the importance of
ANCA-positivity rates over histologi-
cal findings (29). To our knowledge,
no previous studies have attempted to
explore potential modifications of the
new criteria. In this study, we conduct-
ed an exploratory analysis to determine
whether minor adjustments to the 2022
ACR/EULAR criteria could improve
classification performance in the Japa-
nese population, incorporating conven-
tional histological evaluation and clini-
cal features. These findings should be
interpreted cautiously and regarded as
a step toward further validation in di-
verse populations.
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InJ-CANVAS, biopsies were performed
in 163 patients with MPA (45.9%), 62
with GPA (62.6%), and 34 with EGPA
(32.7%). Among the 49 patients whose
diagnosis changed from GPA to MPA
after application of the 2022 ACR/EU-
LAR criteria, 48 (97.9%) were MPO-
ANCA positive, reflecting the high
weighting of MPO-ANCA positivity in
the 2022 ACR/EULAR criteria. How-
ever, within this group, 31 patients
(63.3%) had been originally diagnosed
with GPA by biopsy, 19 (38.8%) had
pulmonary nodules, and 46 (93.8%)
had ENT involvement. These findings
indicate that the 2022 ACR/EULAR
criteria failed to classify patients with
classical GPA features who were MPO-
ANCA positive. Therefore, because the
2022 ACR/EULAR criteria assign a
high weighting to ANCA, some clini-
cally diagnosed GPA cases are reclas-
sified as MPA. The modified criteria
reduced the weight of MPO-ANCA
and PR3-ANCA positivity and yielded
higher specificity and sensitivity com-
pared to the 2022 ACR/EULAR criteria.
Thus, the modified criteria may provide
more accurate classification of AAV in
Japanese patients. ANCA has also been
reported to be positive in diseases other
than AAYV, and in some cases, becomes
positive after a long latency, even when
negative at onset (31). Hence, ANCA-
based classification alone should be ap-
plied cautiously, particularly in the Jap-
anese population. Future studies should
incorporate the histological evidence of
vasculitis and granulomatous inflam-
mation, as well as the site and nature of
the lesions (32, 33).

This study had some limitations. First,
the control group included only patients
classified with other AAV subtypes
and did not include patients with other
vasculitis subtypes or vasculitis-like
conditions. This limitation may have
contributed to the lower cut-off val-
ues of the modified criteria and could
have influenced specificity estimates.
Therefore, future validation studies in-
corporating external control cohorts are
needed. Second, the study was retro-
spective, and various biases at the data
collection stage cannot be excluded.
Because J-CANVAS is a multicentre
registry primarily involving univer-
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sity and core referral hospitals, more
severe cases may have been preferen-
tially included, while milder or earlier
cases may have been underrepresented.
The registry enrolled only newly diag-
nosed and severely relapsing cases, and
not all patients underwent histological
confirmation, raising the possibility of
verification bias. Third, although we
proposed modified classification crite-
ria based on J-CANVAS, these were not
validated using external data, and fu-
ture international collaborative valida-
tion will be required. Fourth, while the
proposed modifications are biologically
and epidemiologically plausible in the
Japanese population, they may increase
the risk of misclassification in patients
with dual ANCA positivity or overlap-
ping eosinophilic features suggestive of
EGPA. Finally, because this study was
conducted exclusively in a Japanese
cohort, in which MPO-ANCA-positive
MPA was predominant, the proposed
modifications may not be directly appli-
cable to non-Japanese populations, such
as Western cohorts where PR3-ANCA-
positive GPA is more prevalent. Future
collaborative validation studies are es-
sential for confirming external validity
and broader applicability.

Conclusions

This study suggests that exploratory
modifications to the 2022 ACR/EU-
LAR criteria have improved classifica-
tion performance in our Japanese co-
hort. As the accuracy of classification
criteria may vary between populations
and ANCA types, further validation in
independent and ethnically diverse co-
horts is warranted.
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