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EGPA patients possessing PR3-ANCA at disease diagnosis had distinct clinical feature and outcome
compared to those without PR3-ANCA. These results should be taken into account in the
management of patients with EGPA.
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Background/Aims: This study investigated the clinical implication of proteinase 3 (PR3)-antineutrophil cytoplasmic antibody
(ANCA) in Korean patients with eosinophilic granulomatosis with polyangiitis (EGPA).

Methods: Among the 242 patients with ANCA-associated vasculitis identified from the hospital database, 49 patients with
EGPA were selected and analysed in this study. Demographic, clinical, and laboratory data at diagnosis were reviewed to
compare the features of patients with PR3-ANCA and without, as well as the clinical outcomes of relapse and end-stage
renal disease (ESRD) during the follow-up period. The outcomes of patients with PR3-ANCA and without were compared by
using the Kaplan-Meier survival analysis.

Results: The median age of the patients was 54 years, 17 (34.7%) were male, and six (12.2%) patients had PR3-ANCA at
baseline. The most common items of the 1990 American College of Rheumatology criteria for EGPA were sinusitis (95.9%)
and asthma (or asthmatic history) (93.9%). During the follow-up, none died, eight experienced relapse and two progressed
to ESRD. EGPA patients with PR3-ANCA exhibited peripheral eosinophilia less frequently than those without (50.0% vs.
88.4%, p = 0.047). On the other hand, EGPA patients with PR3-ANCA experienced relapse more often compared to those
without (50.0% vs. 11.6%, p = 0.047), and the cumulative relapse-free survival rate was lower compared to those without
PR3-ANCA (p = 0.012).

Conclusions: EGPA patients possessing PR3-ANCA at disease diagnosis had distinct clinical feature and outcome compared

to those without PR3-ANCA. These results should be taken into account in the management of patients with EGPA.
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INTRODUCTION

Eosinophilic granulomatosis with polyangiitis (EGPA) is one
of the three subtypes of antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitis (AAV). The histological features
of EGPA are characterised by necrotising vasculitis in small-
sized vessels, including capillaries and their adjacent arteri-
oles and venules, with evidence of eosinophil infiltration and
granuloma formation [1,2]. However, even though EGPA is
included as a subtype of AAV, ANCA is only found in ap-
proximately 40% of patients with EGPA [3]. Thus, ANCA
positivity is not essential in classifying EGPA according to
the 1990 American College of Rheumatology (ACR) criteria
(the 1990 ACR criteria) [4] and the 2007 European Med-
icine Agency (EMA) algorithm [5]. The clinical features of
EGPA patients with and without ANCA are different: EGPA
patients with ANCA predominantly exhibit vasculitic fea-
tures and those without ANCA preferentially have allergic
features [6,7].

In patients with AAV, detection of ANCAs directed against
myeloperoxidase (MPO) and proteinase 3 (PR3) (MPO-and
PR3-ANCA) in the blood is a typical laboratory feature. No-
tably, there is accumulating evidence that suggest that dif-
ferent phenotypes and prognoses are expected based on
ANCA types [8]. Similarly, we have previously shown that
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AAV patients harbouring MPO-ANCA, PR3-ANCA, and AN-
CA-negativity revealed significantly distinct clinical features
[9]. However, the clinical impact of ANCA types in AAV sub-
types, especially EGPA, is not well understood. Recently, a
study investigating the clinical characteristics of PR3-ANCA
positivity in EGPA patients was published. The study ana-
lysed the data of 734 European patients with EGPA and
revealed that different baseline characteristics were pres-
ent among MPO-ANCA, PR3-ANCA, and ANCA-negative
groups [10]. Given the ethnic and geographical differences
in patients with AAV between Asia and Europe, it may be
meaningful to evaluate the clinical features of Korean pa-
tients with EGPA according to the presence and absence of
PR3-ANCA. Hence, in this study, we investigated the clinical
implications of PR3-ANCA in Korean patients with EGPA.

METHODS

Study subjects

An electronic chart review was performed to identify pa-
tients that were diagnosed with AAV at Severance Hospital
between October 2005 and October 2020. The inclusion
criteria were as follows: (1) diagnosis of AAV according to
the 2012 International Chapel Hill Consensus Conference
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definitions, 1990 ACR criteria and the 2007 EMA algorithm
[1,4,5,11]; (2) patients with sufficient medical records avail-
able to collect clinical, laboratory, radiological and histolog-
ical data, and to calculate AAV-specific indices including
Birmingham vasculitis activity score (BVAS) version 3 [12]
and five-factor score (FFS) [13]; and (3) patients who were
initially tested for both MPO-ANCA or perinuclear (P)-AN-
CA and PR3-ANCA or cytoplasmic (C)-ANCA. Patients who
had medical conditions that could affect the diagnosis of
AAV and ANCA positivity, such as malignancies, infections,
and other systemic autoimmune diseases except AAV, were
excluded. Subsequently, 242 patients with AAV were identi-
fied, and 49 patients with EGPA were selected and analysed
in this study. This study was approved by the Institutional
Review Board of Severance Hospital (4-2020-1071), which
waived the requirement for obtaining patients’ written in-
formed consent.

Baseline clinical and laboratory data

We collected clinical and laboratory data on the initial
date of EGPA diagnosis. Age, gender, and body mass in-
dex at diagnosis were acquired as demographic data. In-
formation regarding ANCA types, the items of the 1990
ACR criteria, AAV-specific indices and clinical manifesta-
tions were obtained. Laboratory results, as well as acute
phase reactants such as erythrocyte sedimentation rate
and C-reactive protein were also reviewed. Patients’ co-
morbidities included chronic kidney disease without renal
replacement therapy [14], diabetes, hypertension and dys-
lipidaemia prior to the diagnosis of AAV, in accordance
with the 10th International Classification of Diseases.

Clinical outcomes and medications

As none of the EGPA patients died, clinical outcomes during
follow-up included relapse and end-stage renal disease
(ESRD). Relapse was defined as a recurrence or new onset
of disease attributable to active vasculitis after remission,
and remission as the absence of disease activity attributable
to active disease qualified by the need for ongoing stable
maintenance immunosuppressive therapy [15]. ESRD was
defined as a status that require renal replacement therapy
due to a decline in renal function. For patients with relapse
or ESRD, the follow-up duration was calculated as the peri-
od from the diagnosis of EGPA until the date of first relapse
or initiation of renal replacement therapy. Meanwhile, for
patients without relapse or ESRD, the follow-up duration

https://doi.org/10.3904/kjim.2021.043

KJIM™

was defined as the period from the day of diagnosis to the
day of the last visit. Furthermore, the administration of glu-
cocorticoid and immunosuppressive drugs to treat EGPA
during follow-up was counted [16].

Statistical analyses

Al statistical analyses were performed using SPSS software
version 23 for Windows (IBM Corp., Armonk, NY, USA).
Continuous variables are expressed as median (interquartile
range), and categorical variables are expressed as numbers
and percentages. Significant differences in categorical vari-
ables were analysed using the chi-square test or the Fisher’s
exact test for cases that the number of patients was less
than 5, whereas differences in continuous variables were
compared using the Mann-Whitney U test. The cumulative
relapse-free and ESRD-free survival rates were analysed us-
ing the Kaplan-Meier survival analysis. p values < 0.05 were
considered statistically significant.

RESULTS

Baseline characteristics of patients with EGPA
The clinical characteristics at diagnosis and during follow-up
in 49 patients with EGPA are shown in Table 1. In terms
of variables at diagnosis, the median age was 54 years, 17
(34.7%) were male, and six (12.2%) patients had PR3-AN-
CA at baseline. The median absolute eosinophil count
was 1,090/mm?3. The most common items of the 1990
ACR criteria for EGPA were sinusitis (95.9%) and asthma
(or a history of asthma) (93.9%). The most common clini-
cal presentations were otorhinolaryngologic manifestation
(81.6%), followed by pulmonary (65.3%) and nervous sys-
temic (59.2%) manifestation. During the follow-up period,
no patients died, eight patients experienced relapse and
two progressed to ESRD. Glucocorticoids were administered
to 47 patients (95.9%). The most common induction and
maintenance therapeutic regimens were cyclophosphamide
(55.1%) and azathioprine (55.1%).

Comparison of variables between patients
with PR3-ANCA and without

Regarding variables at diagnosis, EGPA patients with
PR3-ANCA exhibited peripheral eosinophilia (> 10% of total
white blood cell count) less frequently than those without
(50.0% vs. 88.4%, p = 0.047), whereas there was no sig-
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Table 1. Clinical and laboratory data at diagnosis and

during follow-up (n = 49)
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Table 1. Continued

Variable Value Variable Value
At EGPA diagnosis Laboratory results

Demographic data WBC count, /mm? 11,250.0 (7,050.0—
Age, yr 54.0 (41.0-62.0) LT
Male gender 17 34.7) Haemoglobin, g/dL 13.2 (11.5-14.3)
Body mass index, kg/mz 21.4(19.3-23.9) PLT count, x 1,000/mm? 312.0 (245.5-379.5)

ANCA types Fasting glucose, mg/dL 105.0 (89.0-114.5)
MPO-ANCA positivity 19 (38.9) Blood urea nitrogen, mg/dL 12.6 (9.8-18.9)
PR3-ANCA positivity 6(12.2) Creatinine, mg/dL 8(07-1.0

1990 ACR criteria for EGPA etz oz, o/l 2o
Asthma or asthmatic history 46 (93.9) Serum albumin, g/dL 8(3.2-43)
Peripheral eosinophilia (> 41 (83.7) AU IR BRGNS
10%) ESR, mm/hr 44.0 (11.0-73.0)
Absolute eosinophil count,  1,090.0 (255.0-6,490.0) CRP, mg/L 57(1.6-38.4)
/mm3 During the follow-up duration
Sinusitis 47 (95.9) Clinical outcome
Non-fixed lung lesions 20 (40.8) All-cause mortality 0
Peripheral neuropathy 32 (65.3) Relapse 8(16.3)
Eosinophil infiltration on 27 (55.1) ESRD 2(4.)
histology Follow-up duration based

Clinical manifestations based on BVAS on each clinical outcome, mo
General manifestations 15 (30.6) Follow-up duration based 32.7 (15.4-86.2)
Cutaneous manifestations 17 (34.7) on relapse
Mucous and ocular 1(2.0) Follow-up duration based on 33.3(18.6-33.3)
manifestations ESRD
Otorhinolaryngologic 0(81.6) Immunosuppressive drugs
manifestations administered
Pulmonary manifestations 32 (65.3) Glucocorticoids 47(95.9)
Cardiovascular manifestations 9(18.4) Cyclophosphamide 27 (55.1)
Gastrointestinal 5(10.2) Rituximab 5(10.2)
manifestations Azathioprine 27 (55.1)
Renal manifestations 13 (26.5) Mycophenolate mofetil 4(8.2)
Nervous systemic 29 (59.2 Calcineurin inhibitor 1(2.0)
manifestations Values are presented as median (interquartile range) or num-

AAV-specific indices
BVAS
FFS

Comorbidities

Chronic kidney disease
without renal replacement

Diabetes mellitus
Hypertension
Dyslipidaemia

12.0 (8.0-17.5)
1.0 (0-1.0)

11(22.4)

8(16.3)
20 (40.9)
9(18.4)

ber (%).

EGPA, eosinophilic granulomatosis with polyangiitis; ANCA,
antineutrophil cytoplasmic antibody; MPO, myeloperoxidase;
PR3, proteinase 3; ACR, American College of Rheumatology;
BVAS, Birmingham vasculitis activity score; AAV, ANCA-asso-
ciated vasculitis; FFS, five-factor score; WBC, white blood cell;
PLT, platelet; ESR, erythrocyte sedimentation rate; CRP, C-reac-
tive protein; ESRD, end-stage renal disease.
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Table 2. Comparison of variables at diagnosis and during follow-up according to baseline PR3-ANCA status

EGPA patients without EGPA patients with

Variable PR3-ANCA (n = 43) PR3-ANCA (n = 6) pvalue
At EGPA diagnosis

Demographic data
Age, yr 54.0 (42.0-63.0) 435 (32.5-58.5) 0.228
Male gender 15 (34.9) 2 (33.3) 1.000
Body mass index, kg/m2 21.9(19.3-24.0) 20.5(19.0-24.2) 0.647

1990 ACR criteria for EGPA
Asthma or asthmatic history 40 (93.0) 6 (100) 1.000
Peripheral eosinophilia (> 10%) 38 (88.4) 3 (50.0) 0.047
Absolute eosinophil count, /mm? 1,110.0 (290.0-6,520.0) 710.0 (125.0-7,346.5) 0.615
Sinusitis 41 (95.3) 6 (100) 1.000
Non-fixed lung lesions 8 (41.9) 2 (33.3) 1.000
Peripheral neuropathy 28 (65.1) 4(66.7) 1.000
Eosinophil infiltration on histology 24 (55.8) 3(50.0) 1.000

Clinical manifestations based on BVAS
General manifestations 15(34.9) 0 0.159
Cutaneous manifestations 14 (32.6) 3 (50.0) 0.405
Mucous and ocular manifestations 1(2.3) 0 1.000
Otorhinolaryngologic manifestations 36 (83.7) 4(66.7) 0.302
Pulmonary manifestations 27 (62.8) 5(83.3) 0.650
Cardiovascular manifestations 6 (14.0) 3 (50.0) 0.067
Gastrointestinal manifestations 3(7.0) 2(33.3) 0.107
Renal manifestations 12 (27.9) 1(16.7) 1.000
Nervous systemic manifestations 25 (58.1) 4 (66.7) 1.000

AAV-specific indices
BVAS 13.0 (8.0-17.0) 8.0 (5.0-20.0) 0.463
FFS 1.0 (0-1.0) 1.5 (0-2.5) 0.290

Comorbidities
Chronic kidney disease without renal replacement 9(20.9) 2 (33.3) 0.605
Diabetes mellitus 6 (14.0) 2(33.3) 0.250
Hypertension 17 (39.5) 3(50.0) 0.677
Dyslipidaemia 9(20.9) 0 0.577

Laboratory results
WBC count, /mm? 11,750.0 (7,700.0-14,630.0) ~ 10,995.0 (5,137.5-25,722-5) 0.976
Haemoglobin, g/dL 13.2 (11.7-14.2) 12.8 (10.6-15.0) 0.867
PLT count, x 1,000/mm? 312.0 (243.0-384.0) 297.0 (262.0-367.0) 0.737
Fasting glucose, mg/dL 103.0 (88.0-114.0) 111.0 (102.0-123.3) 0.228
Blood urea nitrogen, mg/dL 12.6 (10.1-20.5) 10.8 (7.5-13.7) 0.100
Creatinine, mg/dL 8(0.7-1.0) 8 (0.5-1.1) 0.714
Total protein, g/dL .6 (5.9-7.5) 0(5.6-7.8) 0.511
Serum albumin, g/dL 7 (1.1) (3 3-4.5) 0.445
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EGPA patients without

EGPA patients with

Variable PR3-ANCA (n = 43) PR3-ANCA (n = 6) pvalue
Acute phase reactants
ESR, mm/hr 54.0 (11.0-77.0) 33.5(8.3-66.8) 0.473
CRP, mg/L 8.2 (1.7-38.0) 4.7 (0.7-92.8) 0.680
During the follow-up duration
Clinical outcome
All-cause mortality 0 0 NA
Relapse 5(11.6) 3(50.0) 0.047
ESRD 2(4.7) 0 NA
Follow-up duration based on each clinical outcome, mo
Follow-up duration based on relapse 33.9(15.3-87.2) 28.4 (12.7-54.4) NA
Follow-up duration based on ESRD 32.5(16.9-102.0) 75.5 (27.6-159.9) NA
Immunosuppressive drugs administered
Glucocorticoids 42 (97.7) 5(83.3) 0.232
Cumulative dose, mg 3,701.3 (1,788.3-9,810.0) 3,735.0 (1,029.4-17,991.6) 0.807
Cyclophosphamide 24 (55.8) 3(50.0) 1.000
Cumulative dose, mg 3,395.0 (0-6,157.0) 1,901.5 (0-4,517.5) 0.362
Rituximab 5(11.6) 0 1.000
Azathioprine 22 (51.2) 5(83.3) 0.204
Mycophenolate mofetil 3(7.0) 1(16.7) 0.418
Calcineurin inhibitor 1(2.3) 0 1.000

Values are presented as median (interquartile range) or number (%).

PR3, proteinase 3; ANCA, antineutrophil cytoplasmic antibody; EGPA, eosinophilic granulomatosis with polyangiitis; ACR, Ameri-
can College of Rheumatology; BVAS, Birmingham vasculitis activity score; AAV, ANCA-associated vasculitis; FFS, five-factor score;
WBC, white blood cell; PLT, platelet; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; NA, not applicable; ESRD, end-

stage renal disease.

nificant difference in absolute eosinophil count between the
two groups (Table 2). Cardiovascular manifestations were
more common in EGPA patients with PR3-ANCA than in
those without, but this difference was not statistically sig-
nificant (50.0% vs. 14.0%, p = 0.067). The other variables
did not differ between the two groups. During follow-up,
EGPA patients with PR3-ANCA experienced relapse more
often compared to those without PR3-ANCA (50.0% for
28.4 months vs. 11.6% for 33.9 months, p = 0.047). Glu-
cocorticoids and immunosuppressive drugs were adminis-
tration evenly to the two groups. In particular, there were
no differences in the cumulative doses of glucocorticoid and
cyclophosphamide between the two groups (Table 2).

1246 www.kjim.org

Cumulative survival rates between patients
with PR3-ANCA and those without PR3-ANCA
In a Kaplan-Meier analysis, EGPA patients that had PR3-AN-
CA exhibited a lower cumulative relapse-free survival rate
than those without PR3-ANCA (p = 0.012) (Fig. 1). Since
no EGPA patients with PR3-ANCA had experienced ESRD
during the follow-up period, a comparison analysis regard-
ing ESRD occurrence according to the presence of PR3-AN-
CA was not performed (Table 2).

DISCUSSION

In this study, we analysed the differences in clinical features
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Figure 1. Cumulative survival rates of patients according to
proteinase 3 (PR3)-antineutrophil cytoplasmic antibody (ANCA)
status. Eosinophilic granulomatosis with polyangiitis patients with
PR3-ANCA exhibited a lower cumulative relapse-free survival
rate than those without (p = 0.012); however, no difference was
found in the cumulative end-stage renal disease-free survival rate
between the groups.

at diagnosis and prognoses during follow-up between EGPA
patients with PR3-ANCA and those without PR3-ANCA. We
first compared the major clinical characteristics between
EGPA patients that were included in our study and those in-
cluded in previous studies [6,10]. Age at diagnosis (54 years
vs. 40-60 years), pulmonary involvement (65.3% vs. 34%-—
76%), heart involvement (18.4% vs. 12%-49%), kidney
involvement (26.5% vs. 12%-49%), and peripheral nerve
involvement (59.2% vs. 43-84%) did not differ between
the two groups. However, EGPA patients included in our
study had higher rates of PR3-ANCA positivity (12.2% vs.
0%-3.2%) and ear, nose, and throat involvement (81.6%
vs. 53%-78%) than those in previous studies. However,
skin involvement was less often observed in EGPA patients
that were included in our study compared to those in previ-
ous studies [6,10].

Our results demonstrated that patients with PR3-ANCA
exhibited less frequent peripheral eosinophilia, while disease
relapse was more common. Importantly, differences and
similarities were found between our study and a previous
publication by Papo et al. [10]. First, the report by Papo et
al. [10] showed that EGPA patients with PR3-ANCA had ac-
tive asthma and peripheral neuropathy less often than those
without PR3-ANCA. Meanwhile, it has been shown that
EGPA patients that had PR3-ANCA had cutaneous manifes-
tations, pulmonary nodules, and reduced eosinophil counts
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more frequently than those without PR3-ANCA [10]. One
important finding was that reduced eosinophil count was
more common in EGPA patients with PR3-ANCA, and this
was demonstrated in our study; however, there was no sig-
nificant difference in absolute eosinophil count between the
two groups. The frequencies of peripheral neuropathy and
cutaneous manifestations did not differ in the present study,
and pulmonary nodules were not found in our study pop-
ulation. A previous study demonstrated that EGPA patients
with PR3-ANCA and MPO-ANCA showed lower cumulative
relapse-free survival rates than those in the ANCA-negative
group [10]. In line with this observation, we also found that
EGPA patients with PR3-ANCA exhibited a lower cumulative
relapse-free survival rate than those without PR3-ANCA (p =
0.012), but not in ESRD-free survival rate.

PR3-ANCA is generally regarded as a potential risk fac-
tor for relapse in AAV patients [8,17]. In particular, as
demonstrated in a study by Fussner et al. [18], the increase
in PR3-ANCA levels was closely related to the forthcoming
relapse in AAV, and relapses occurred within 1 year after
the elevation of PR3-ANCA titres. Nonetheless, it is still un-
certain whether the presence of PR3-ANCA is predictive of
relapse in patients with EGPA. However, in line with the re-
sults of the study of Papo et al. [10] and the results of our
study, PR3-ANCA appears to potentially increase the risk of
relapse in EGPA patients. Therefore, we carefully suggest
that physicians should treat EGPA patients with PR3-ANCA,
considering the possibility of relapse.

A previous study conducted by Papo et al. [10] included
four EGPA patients with PR3-ANCA who had pulmonary
nodules. Based on the 2007 EMA algorithm for the classifi-
cation of AAV, if pulmonary nodules had been considered
as one of the surrogate markers of granulomatosis with
polyangiitis (GPA), such as fixed, nodular and cavitary le-
sions in the lower respiratory tract, these four EGPA patients
with pulmonary nodules should have been classified as GPA
[5]. According to the 2007 EMA algorithm, patients who did
not undergo biopsy, can be classified as having GPA if they
have both surrogate markers of GPA and ANCA positivity
[5]. Furthermore, according to the ACR/European Alliance
of Associations for Rheumatology (EULAR) 2017 provisional
classification criteria for GPA, if they had sino-nasal symp-
toms such as sinusitis, they could be preferentially classified
as having GPA (> 5 points) based on sino-nasal symptoms (3
points), PR3-ANCA positivity (5 points), pulmonary nodule
(2 points), and peripheral eosinophilia (-3 points) [19].
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Given this ambiguity in differentiating EGPA patients that
have PR3-ANCA from GPA patients with PR3-ANCA, we
wondered whether the clinical features of the two groups
might differ (Supplementary Fig. 1). Of the 242 patients,
we selected 29 GPA patients that had PR3-ANCA and com-
pared their clinical features with six EGPA patients with
PR3-ANCA. GPA patients with PR3-ANCA had the clinical
features that were similar to those of EGPA patients with
PR3-ANCA except for cutaneous and gastrointestinal man-
ifestations that occurred more frequently in EGPA patients
with PR3-ANCA than GPA patients with PR3-ANCA (Sup-
plementary Table 1). In addition, there was no significant
difference in the cumulative relapse-free survival rates be-
tween the two groups (Supplementary Fig. 2).

At the entry of the present study, we intended to inves-
tigate the differences in variables among PR3-ANCA pos-
itive, MPO-ANCA positive and ANCA-negative groups of
EGPA patients. However, in the Kaplan-Meier analysis, the
occurrence of relapse in EGPA patients was apparent in the
PR3-ANCA group compared to the MPO-ANCA positive and
ANCA-negative groups; furthermore, no difference in the
cumulative relapse-free survival rates was found between
EGPA patients with MPO-ANCA and those without any
type of ANCAs. Meanwhile, EGPA patients with PR3-ANCA
exhibited a significantly lower cumulative relapse-free sur-
vival rate than those without any type of ANCA. They also
tended to show a lower cumulative relapse-free survival rate
than those with MPO-ANCA even though not statistically
significant (Supplementary Fig. 3). On the other hand, the
main purpose of this study was to clarify the clinical signifi-
cance of PR3-ANCA as a risk factor for relapse in EGPA pa-
tients. Therefore, we divided EGPA patients into two groups
according to PR3-ANCA positivity, and we investigated the
differences between EGPA patients with PR3-ANCA and
those without PR3-ANCA.

Although the advantage of this study is that this was the
first study to evaluate the features and outcomes of Kore-
an patients with EGPA according to PR3-ANCA status, the
small number of EGPA patients with PR3-ANCA and the
retrospective study design should be clearly addressed as a
critical limitation. Additionally, serial results of PR3-ANCA
might have highlighted the clinical implication of PR3-AN-
CA in three EGPA patients who had PR3-ANCA but not
relapse. However, since serial PR3-ANCA results during fol-
low-up were not available in two of three EGPA patients
with PR3-ANCA but without relapse, we could not analyse
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the significance of the follow-up result how PR3-ANCA af-
fected EGPA relapse.

In conclusion, we showed that EGPA patients that had
PR3-ANCA at diagnosis have distinct clinical features and
outcomes compared to those without PR3-ANCA. There-
fore, we believe that these results should be considered
when managing EGPA patients.

KEY MESSAGE

1. Eosinophilic granulomatosis with polyangiitis (EGPA)
patients with proteinase 3 (PR3)-antineutrophil cy-
toplasmic antibody (ANCA) exhibited peripheral eo-
sinophilia (> 10% of the total white blood cell count)
less frequently than those without PR3-ANCA.

2. EGPA patients with PR3-ANCA exhibited a lower
cumulative relapse-free survival rate than those
without PR3-ANCA.

3. Physicians should pay more attention to PR3-ANCA
positivity when managing patients with EGPA.
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Supplementary Table 1. Comparison of variables at diagnosis and during follow-up between GPA patients with PR3-ANCA
and EGPA patients with PR3-ANCA

GPA patients with EGPA patients with
Variable PR3-ANCA PR3-ANCA p value
(n=29) (n=16)
At diagnosis
Demographic data
Age, yr 54.0 (42.0-64.0) 43.5(32.5-58.5) 0.283
Male gender 14 (48.3) 2 0.504
Clinical manifestations based on BVAS
General manifestations 7(24.7) 0 0.178
Cutaneous manifestations 1(3.4) 3(50.0) 0.001
Mucous and ocular manifestations 4(13.8) 0 0.334
Otorhinolaryngologic manifestations 22 (75.9) 4(66.7) 0.639
Pulmonary manifestations 15 (51.7) 5(83.3) 0.154
Cardiovascular manifestations 5(17.2) 3(50.0) 0.082
Gastrointestinal manifestations 1(3.4) 2 (33.3) 0.017
Renal manifestations 12 (41.4) 1(16.7) 0.254
Nervous systemic manifestations 10 (34.5) 4 (66.7) 0.143
AAV-specific indices
BVAS 10.0 (5.0-13.0) 8.0 (5.0-20.0) 0.693
FFS 1.0 (0.5-1.5) 1.5 (0-2.5) 0.560
Comorbidities
Chronic kidney disease without renal replacement 10 (34.5) 2 (33.3) 0.957
Diabetes mellitus 6 (20.7) 2 (33.3) 0.502
Hypertension 10 (34.5) 3(50.0) 0.474
Dyslipidaemia 5(17.2) 0 0.272
Acute phase reactants
ESR, mm/hr 59.0 (22.5-86.5) 33.5(8.3-66.8) 0.405
CRP, mg/L 18.5(1.7-60.7) 4.7 (0.7-92.8) 0.484
During the follow-up duration
Clinical outcome
All-cause mortality 4(13.8) 0 NA
Relapse 16 (55.2) 3(50.0) 0.817
ESRD 5(17.2) 0 NA

Values are presented as median (interquartile range) or number (%).

GPA, granulomatosis with polyangiitis; PR3, proteinase 3; ANCA, antineutrophil cytoplasmic antibody; EGPA, eosinophilic granulo-
matosis with polyangiitis; BVAS, Birmingham vasculitis activity score; AAV, ANCA-associated vasculitis; FFS, five-factor score; ESR,
erythrocyte sedimentation rate; CRP, C-reactive protein; ESRD, end-stage renal disease.
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242 AAV patients

> 131 MPA patients

62 GPA patients
49 EGPA patients

33 GPA patients without PR3-ANCA
43 EGPA patients without PR3-ANCA

6 EGPA patients with PR3-ANCA
29 GPA patients with PR3-ANCA

Supplementary Figure 1. Selection of the study population.
AAV, ANCA-associated vasculitis; MPA, microscopic polyangiitis ;
GPA, granulomatosis with polyangiitis; EGPA, eosinophilic granu-
lomatosis with polyangiitis; PR3, proteinase 3; ANCA, antineutro-
phil cytoplasmic antibody.

www.kjim.org https://doi.org/10.3904/kjim.2021.043


www.kjim.org

|
Ahn SS, et al. PR3-ANCA in Korean patients with EGPA KJ | MQ\

1.0+
£ 08
E
<
2 06
v
L
4
& 04-
<
S p=0.590
S 02+
S
&) — GPA patients with PR3-ANCA

0 —— EGPA patients with PR3-ANCA
T T T T
50 100 150 200

Follow-up duration based on relapse (mo)

Supplementary Figure 2. Comparison of the cumulative re-
lapse-free survival rates between granulomatosis with polyangiitis
(GPA) patients with proteinase 3 (PR3)-antineutrophil cytoplasmic
antibody (ANCA) and eosinophilic granulomatosis with polyangii-
tis (EGPA) patients with PR3-ANCA.
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Supplementary Figure 3. Comparison of the cumulative
relapse-free survival rates among proteinase 3 (PR3)-antineu-
trophil cytoplasmic antibody (ANCA) positivity, myeloperoxidase
(MPO)-ANCA positivity and ANCA negativity.
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