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Evaluation of ANCA in vasculitis and non-vasculitis diseases
ANCA'nin vaskiilit ve vaskdilit digi hastaliklarda degerlendiriimesi
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Abstract

Purpose: The present study aims to evaluate the existence of anti-neutrophil cytoplasmic antibody (ANCA) in
vasculitis and non-vasculitis diseases.

Materials and methods: Over five years, the results of 5107 serum samples submitted to the Medical
Microbiology Laboratory for ANCA evaluation were retrospectively analyzed. The existence of ANCA was
studied using the preparations containing ethanol-fixed and formalin-fixed granulocyte substratum by indirect
immunofluorescence (lIF) testing method; and myeloperoxidase (MPO) and Proteinase-3 (PR-3) antigens in
ANCA-positive samples were studied with the ELISA method.

Results: 422 (8.3%) of the samples were considered ANCA-positive. The mean age of ANCA-positive patients
was found significantly high from ANCA-negative patients (p=0.0001). ANCA-positivity was 6.7% in men and
9.4% in women. A statistically significant difference was detected between women and men in terms of ANCA
positivity (p=0.0001). 62 (19.9%) of the 312 patients diagnosed with vasculitis and 360 (7.5%) of the 4795
patients with non-vasculitis were ANCA-positive. The age of ANCA-associated vasculitis (AAV) patients was
statistically high compared to non-AAV patients (p=0.0001). ANCA-positivity was found 16.7% in patients with
IgA vasculitis, 18.6% in leukocytoclastic vasculitis, 56.9% in rheumatoid arthritis, 46.9% in systemic lupus
erythematosus, 18.6% in interstitial pulmonary disease, 7.7% multiple sclerosis, 10.2% in chronic renal failure,
and 5.1% in cerebrovascular accident.

Conclusion: In vasculitis cases, ANCA positivity rate was higher than in non-vasculitis diseases. In non-
vasculitis diseases, the target antigen MPO-ANCA and PR3-ANCA positivity was rare compared to vasculitis
cases. Among ANCA-positive patients, the most common non-vasculitis diseases included connective tissue
disease, chronic renal failure and interstitial pulmonary disease.

Keywords: Anti-neutrophil cytoplasmic antibody, MPO-ANCA, PR3-ANCA, vasculitis, connective tissue
disease.

Oner SZ, Demir M, Ozkan B, Mete E, Kaleli |, Caliskan A, Ergin C. Evaluation of ANCA in vasculitis and non-
vasculitis diseases. Pam Med J 2024;17:1-8.

Oz

Amag: Bu calisma, vaskilit ve vaskiilit digi hastaliklarda anti-nétrofil sitoplazmik antikorun (ANCA) varhgini
degerlendirmeyi amaclamaktadir.

Gereg¢ ve yontem: Bes yili askin bir sirede ANCA degerlendirmesi i¢in Tibbi Mikrobiyoloji Laboratuvarina
g6nderilen 5107 serum 6rneginin sonuclari retrospektif olarak incelendi. ANCA'nin varligi, etanolle fikse edilmis
ve formalinle fikse edilmis granulosit substrat iceren preparatlar kullanilarak indirekt immunofloresan (IIF) test
yéntemiyle arastirildi; ANCA pozitif drneklerde miyeloperoksidaz (MPO) ve Proteinaz-3 (PR-3) antijenleri ELISA
yéntemi ile ¢alisildi.

Bulgular: Orneklerin 422'si (%8,3) ANCA-pozitif olarak degerlendirildi. ANCA pozitifligi erkeklerde %6,7 ve
kadinlarda %9,4 idi. ANCA pozitifligi acisindan kadin ve erkekler arasinda istatistiksel olarak anlamli fark
saptandi (p=0,0001). ANCA pozitif hastalarin ortalama yasi ANCA negatif hastalardan anlamli olarak yuksek
bulundu (p=0,0001). Vaskdlit tanisi alan 312 hastanin 62'si (%19,9) ve vaskuliti olmayan 4795 hastanin 360"l
(%7,5) ANCA pozitifti. AAV hastalarinin yasi, AAV olmayan hastalara gore istatistiksel olarak yuksekti (p=0,0001).
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ANCA pozitifligi IgA vaskdlitlerinde %16,7, I6kositoklastik vaskiilitlerde %18,6, romatoid artritte %56,9, sistemik
lupus eritematozusta %46,9, interstisyel akciger hastaliginda %18,6, multipl sklerozda %7,7, kronik bobrek
yetmezliginde %10,2 ve serebrovaskduler olayda %5,1olarak bulunmustur.

Sonug: Vaskiilit olgularinda ANCA pozitiflik orani, vaskiilit disi hastaliklara gére daha yiksekti. Vaskdlit disi
hastaliklarda hedef antijen MPO-ANCA ve PR3-ANCA pozitifligi vaskulit vakalarina gore nadirdi. ANCA-pozitif
hastalar arasinda en yaygin vaskaulit digi hastaliklar bag dokusu hastaligi, kronik bobrek yetmezligi ve interstisyel

akciger hastaligiydi.

Anahtar kelimeler: Anti-notrofil sitoplazmik antikor, MPO-ANCA, PR3-ANCA, vaskilit, bag dokusu hastaligi.

Oner SZ, Demir M, Ozkan B, Mete E, Kaleli i, Caliskan A, Ergin C. ANCA'nin vaskiilit ve vaskiilit disi hastaliklarda

degerlendirilmesi. Pam Tip Derg 2024;17:1-8.

Introduction

Antineutrophil cytoplasmic antibodies
(ANCA) are a group of autoantibodies that
are predominantly formed against proteins
expressed in cytoplasmic granules of
neutrophils. It is recognized as a laboratory
test that is commonly used in the diagnosis of
patients with suspected vasculitis [1]. ANCA-
associated vasculitis (AAV) is characterized
by inflammation of small- to medium-
sized blood vessels. It includes a variety
of clinicopathologies, including polyangiitis
granulomatosis (GPA), microscopic polyangiitis
(MPA), polyangiitis eosinophilic granulomatosis
(EGPA) and vasculitis associated with renal-
limited ANCA [2].

Anti-neutrophil cytoplasmic antibodies are
not a specific indicator for AAV, because these
autoantibodies can also be detected in different
diseases [1]. They are thought to have clinical,
pathogenic and/or diagnostic significance in
certain diseases as well as ANCA-associated
vasculitis [3].

The presence of ANCA can be screened
with indirect immunofluorescence (IIF) [4].
It is reported as two main patterns, namely
the cytoplasmic pattern (C-ANCA) and the
perinuclear pattern (P-ANCA) [3]. Proteinase-3
(PR-3) is the main target antigen of C-ANCA,
while myeloperoxidase (MPO) is the P-ANCA’s
primary target antigen. In addition, P-ANCA’s
target antigens may include elastase,
cathepsin G, lactoferrin and lysozyme [4]. It
is recommended to look for antigen-specific
ANCA targeting PR-3 and MPO in any patients
suggesting ANCA-associated vasculitis, and
for ANCA in patients with anti-glomerular
basal membrane disease, idiopathic interstitial
pneumonia and nepbhritis-associated infective
endocarditis [3]. The present study aimed to

evaluate ANCA positivity in vasculitis and non-
vasculitis diseases.

Materials and methods

The results of 5107 serum samples sent
to Medical Microbiology laboratory between
01/01/2015 and 31/12/2019 for ANCA
evaluation were retrospectively analyzed.
Repeated samples of the same patient
were excluded. The existence of ANCA was
investigated using preparations that contained
ethanol-fixed and formalin-fixed granulocyte
substrate (Euroimmun, Libeck, Germany) by
the indirect immunofluorescence (IIF) testing
method in accordance with the manufacturer’s
recommendations (in 1/10 serum dilations). The
results were evaluated as C-ANCAand P-ANCA.
The MPO antigens (AESKULISA® MPO, Aesku
Diagnostics, Wendelsheim, Germany) and the
PR3 antigens (AESKULISA® PR3 sensitive,
Aesku Diagnostics, Wendelsheim, Germany) of
the positive samples were studied with ELISA
method.

The demographic data of the patients
were obtained from the hospital's information
system. Study was conducted with the approval
of the ethics board for Pamukkale University
Non-Interventional Clinical Research Ethics
Committee.

Statistical analyses

The statistical analysis of data was
performed with SPSS 25.0 package program.
Categoric variables were expressed in numbers
and percentages and continuous variables
were expressed in mean + standard deviation,
minimum and maximum values. The differences
between the categorical variables were
examined with the Chi-square analysis and
the Mann-Whitney U-test was used to perform
Cross-group comparisons.
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Results

In total, 5107 serum samples were evaluated
within the scope of the study. 2904 (56.9%) of
the samples were taken from female patients.
The mean age was 47.7+20.28 years (min:
3, max: 94). 422 (8.3%) of the samples were
considered ANCA-positive. The mean age for
positive samples was 53.54+21.39 (min:3,
max:92), and 47.17+20.1 for negative samples
(min:3, max:94). The mean age of ANCA-
positive patients was found significantly different
from ANCA-negative patients (p=0.0001)

ANCA-positivity was 6.7% in men and 9.4%
in women. A statistically significant difference
was detected between women and men in

Table 1. ANCA evaluation in vasculitides

terms of ANCA positivity (p=0.0001). P-ANCA
positivity was found in 314 (6.2%) patients, and
C-ANCA positivity in 108 (2.1%).

In 62 (19.9%) of the 312 patients diagnosed
with vasculitis and 360 (7.5%) of the 4795
patients with non-vasculitis diseases, ANCA-
positivity was detected (Table 1, 2).

ANCA-associated vasculitis was classified
as follows: GPA, MPA, renal-localized ANCA
and ANCA-associated vasculitis [2] (Table 1).
An evaluation of 422 ANCA-positive patients
showed that 27 (6.4%) patients with ANCA-
positive  vasculitis had ANCA-associated
vasculitis, 15 (3.6%) had IgA vasculitis (HSP)
and 8 (1.9%) had leukocytoclastic vasculitis.

MPO PR3
ANCA n (%) Positive ANCA n (%) Positiven — positiven
Vasculitis (number of (number of
tests) tests)

Negative Positve PANCA  CANCA
Vasculitis

45(91.8) 4(82) 2 2 4 1(4
(undiagnosed) N=49 5(91.8) 4(8.2) (%0) (°0) 0@ “)
ANCA-associated vasculitis

1(16.7)  5(83.3) 4 (80 1(20 5(5 0(5
(undiagnosed) N=6 (16.7) (83.3) (80) (20) ®) ®)
sf:; 0 (0) 17 (100) 6(35.3)  11(64.7) 5(16) 11 (16)
MPA**
Nod 2 (50) 2(50) 2(100)  0(0) 2(2) 0(2)
Renal-limited ANCA
associated vasculitis N=6 3 (50) 3(50) 2 (66.7) 1(33.3) 20 1Q)
Leuk lasti liti
N'i:3°°yt°° asticvasculitis . 514y 8(186) 5625 3(37.5) 0(6) 0(6)
IgA vasculitis
Moo 75(83.3) 15(16.7) 10(66.7) 5(33.3) 0 (10) 0(9)
ﬂf:’a"a' vasculitis 5@833) 1(167) 1(100)  0(0) 0(1) 0(0)
Takayasu
Ne20 18(90)  2(10)  2(100)  0(0) 1(2) 0()
Behcet’s di
N::et s disease 66(93)  5(7) 3 (60) 240)  1(5) 0@
Total
No12 250 (80.1) 62 (19.9) 37 (59.7) 2540.3) 16 (54) 13 (48)

*GPA: Granulomatosis with Polyangiitis, **MPA: Microscopic Polyangiitis
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Table 2. ANCA evaluation in non-vasculitis diseases

ANCA n (%) Positive ANCA n (%) MPO PR3
. positive n  positive n
Non-vasculitis . .
Negative  Positive PANCA CANCA (numberof (number of
tests) tests)
Connective tissue disease
o sonacadh Not46 136(93.2) 10(6.8) 7(70)  3(30)  1(6) 0(5)
Rheumatoid Arthriti
N_::;"a °! ritis 62 (431)  82(56.9) 66(80.5) 16(19.5) 3 (56) 2 (47)
Systemic Lupus
B othematonus N=64 34(53.1) 30(46.9) 29(96.7) 1(33)  1(22) 0(19)
Sclerod
N'i:: erma 25(862) 4(13.8) 2(50)  2(50)  0(4) 0(4)
P~
N’_°7g1re" 64(90.1) 7(9.9) 6(857) 1(143) 2(5) 0(4)
Familial Mediterranean
e 61(96.8) 2(32) 1(50) 1(50)  1(2) 0(1)
Sarcoidosi
Nf';c;' osts 10(833) 2(167) 1(50)  1(50)  0(2) 0(2)
Interstitial lung di
;_‘::Z"a ung disease 92(81.4) 21(186) 18(85.7) 3(143) 2(14) 1(12)
Infection
111(88.1) 15(11.9) 14(933) 1(6.7)  2(13) 0(10)
N=126
Malignancy
Not16 105(90.5) 11(9.5) 7(63.6) 4(364) 0(7) 1(6)
Inflammatory bowel disease 9 (75) 3 (25) 2 (66.7) 1(33.3) 0(1) 0()
(undiagnosed) N=12 ’ '
Ulcerative coliti
N_°1eo'a fve colitis 7 (70) 3(30) 1(333) 2(66.7) O0(1) 1(1)
Liver disease
(undisgmosed) N=16 14(87.5) 2(125) 1 (50) 1(50)  0(2) 02
Autoi hepatiti
Nf1°'mm""e epatitis 0(0) 1(100)  0(0) 1(100) 0 (1) 0(1)
Primary sclerosing
cholane e Mot 0(0) 1(100) 1(100)  0(0) 0(1) 0(0)
Demyelinating disease
(Undiagnased) No194 183 (94.3) 11(5.7) 7(636) 4(36.4) 0(10) 1(10)
Multiple Sclerosi
uitiple Sclerosis 208(92.3) 19(7.7) 13(684) 6(31.6) 1(15) 1(13)
N=247
Chroni I fail
N_:;g'c renal fatlure 344 (89.8) 39(0.2) 33(84.6) 6(154) 2 (39) 1(34)
Cerebrovascular accident 73 g4 oy 20 (5.1) 12 (60 8 (40 0(19 2 (16
Cereb (049) 20(5.1) 12(60) 8(40)  0(19) (16)
Other (unclassifiable
Giseases) Nezass 2577 (97.1) 77(2.9) 56 (72.7) 21(27.3) 5 (56) 0 (49)
Total
Nea705 4435 (92.5) 360 (7.5) 277 (76.9) 83 (23.1) 20(276) 10 (238)
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Connective tissue disease was grouped
into rheumatoid arthritis (RA), systemic
lupus erythematosus (SLE), scleroderma,
Sjogren,  Familial Mediterranean  Fever
(FMF), sarcoidosis and unidentified. Malignity
diagnoses included myelodysplastic syndrome,
acute lymphoblastic leukemia (ALL), chronic
lymphocytic leukemia (KLL), chronic myeloid
leukemia (KML), non-Hodgkin lymphoma,
multiple myeloma, central nervous system
lymphoma, Ewing sarcoma, Kaposi sarcoma,
thymoma, dermal malignant neoplasm,
pancreatic adenocarcinoma, pulmonary, renal,
stomach, colon, bladder, ovary, vulva, cervical
and prostate cancer (Table 2). When 422 ANCA-
positive patients are evaluated, 137 (32.5%)
of ANCA-positive non-vasculitis cases were
followed-up with connective tissue disease, 21
(5.0%) with interstitial pulmonary disease, 19
(4.5%) with multiple sclerosis (MS), 39 (9.2%)
with chronic renal failure (CRF), 20 (4.7%)
with cerebrovascular accident, 15 (3.6%) with
infection and 11 (2.6%) with malignancy.

AAV prevalence was found at 0.6% in 5107
patients subject to ANCA evaluation. 18 of AAV-
diagnosed patients were women (54.5%) and 15
were men (45.5%). The age of AAV patients was
statistically high compared to non-AAV patients
(p=0.0001; non-AAV patients: 47.6+20.28, min-
max: 3-94; AAV patients: 61.1£16.02 min-max:
21-86).

PR3-ANCA (68.8%) and MPO-ANCA
(31.2%) were detected in GPA; MPO-ANCA
(100%) in MPA; and MPO-ANCA (66.7%) and
PR3-ANCA (33.3%) were detected in ANCA-
associated vasculitis patients (Table 1).

ANCA-positivity was found at 16.7%
for patients with IgA vasculitis, 18.6% for
leukocytoclastic vasculitis, 56.9% for RA,
46.9% for SLE, 18.6% for interstitial pulmonary
disease, 7.7% for MS, 10.2% for KBY, and 5.1%
for SVO (Table 1, 2).

In vasculitis patients, P-ANCA was detected
positive in 37 (59.7%) and C-ANCA in 25
(40.3%) patients; and in non-vasculitis patients,
P-ANCA was found positive in 277 (76.9%) and
C-ANCA in 83 (23.1%) patients. When the PR3-
ANCA, MPO-ANCA patterns were evaluated for
ANCA-positive patients MPO-ANCA was found
in 16 of 62 vasculitis patients, PR3-ANCA in 13
vasculitis patients; further, of 360 patients with

non-vasculitis diseases, 20 presented MPO-
ANCA and 10 presented PR3-ANCA pattern
(Table 1, 2).

Discussion

As seen in our study and previous ones,
ANCA-positivity can be detected in ANCA-
associated vasculitis and other vasculitis forms
[5-8]. In ANCA-associated vasculitis, PR3-
ANCA and MPO-ANCA positivity define different
conditions. Patients with GPA are predominantly
PR3-ANCA positive, whereas patients with
MPA are predominantly MPO-ANCA positive.
It is possible to classify patients with AAV
according to the specificity of ANCA. In addition,
ANCA’s specificity predicts induction treatment
responses, recurrence risk and differences
in long-term prognosis [9]. In our study, PR3-
ANCA was predominantly positive in patients
with GPA, MPO-ANCA was predominantly
positive in patients with MPA and in patients
with vasculitis associated with renal-localized
vasculitis.

Leukocytoclastic vasculitis (LCV) is a
histopathological definition of a common small
vessel vasculitis (SVV) form that can be found in
various types of vasculitis that affect the skin and
internal organs. Autoantibodies (anti-nuclear
antibodies and ANCA) are routinely studied
among the diagnostic tests [10]. In a study of
the prognostic factors of the LVC, only 21%
of patients were ANCA-positive, and P-ANCA
pattern was found in all positive patients. Forty
percent of these patients presented systemic
involvement. In LVC, P-ANCA is not identified as
a marker for systemic vasculitis [5]. In our study,
only 18.6% of patients with LCV diagnosis were
ANCA-positive. Respectively, 62.5% and 37.5%
of ANCA-positive patients presented P-ANCA
and C-ANCA patterns.

In a study that explores the clinical
importance of ANCA positivity in patients with
IgA vasculitis (Henoch-Schoenlein purpura),
ANCA positivity was reported to be 5.8%. All
ANCA-positive patients presented the MPO-
ANCA profile. Pulmonary and nerve involvement
were observed at a higher rate in ANCA-positive
patients. There was no significant difference in
terms of renal involvement [6]. In our study,
HSP patients presented a higher rate of ANCA
positivity. MPO and PR3 target antigens were
not detected.
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ANCA positivity is seen in non-vasculitis
diseases as well. Some of these diseases
include connective tissue diseases, idiopathic
interstitial  pneumonia, autoimmune liver
diseases, inflammatory bowel diseases, anti-
glomerular basal membrane (GBM) disease,
infections, and malignancy [3]. In our study,
ANCA-positivity was detected in non-vasculitis
diseases as well.

In  rheumatoid arthritis (RA) P-ANCA
positivity varies between 16% and 50%. On
the other hand, MPO-ANCA positivity is rarely
found with antigen-specific immunoassay. The
clinical value of P-ANCA is not definitive [3]. In
our study, P-ANCA positivity was found at such
a high rate of 85%. However, the MPO-ANCA
pattern was detected in a small number.

In a study where the importance of ANCA is
investigated in systemic lupus erythematosus
patients, ANCA prevalence was reported as
29.6% compared to lIF. P-ANCA (89%) was
detected as the most common pattern. Two
patients showed positivity to MPO and PR3. No
significant correlation was detected between
P-ANCA/C-ANCA positivity and clinic [11]. In
another study involving 74 SLE patients in
Colombia, 60 (81.1%) of patients were reported
ANCA-positive by the IIF method. Only one
patient presented specificity for PR3-ANCA with
ELISA[12]. In our study, ANCA prevalence was
found in 64 SLE patients at 46.9%. Like in the
two studies, MPO and PR3 were detected rarely
in our study.

Interstitial pulmonary diseases (ILD) include
a heterogeneous pulmonary disease group.
An underlying connective tissue disease or
vasculitis associated with RAor ANCA can cause
ILD. The pulmonary findings of these diseases
may be prior to the systemic onset. As clinical,
radiological and broncho-alveolar lavage data
for patients with interstitial lung disease appear
similar in ANCA-positive and ANCA-negative
patients at diagnosis, a systemic screening for
ANCA seems reasonable. A P-ANCA screening
can be useful [13]. In our study, the P-ANCA
pattern was seen at a high rate (85.7%) in
ANCA-positive patients diagnosed with ILD.

Different studies conducted with multiple
sclerosis patients report ANCA-positive results
[14-16]. In a study conducted with 176 MS
patients whose autoantibody distribution

was evaluated, only four patients presented
ANCA positivity, and ANCA positivity was not
associated with the clinic [14]. A total of 117
MS patients were evaluated in a study that
explored the importance of ANCA in patients
with the idiopathic inflammatory-demyelinating
disease (lIDD); one patient was reported with
the C-ANCA pattern, and two patients with
the P-ANCA pattern [15]. The research shows
a high rate of ANCA-positivity according to
the MS form. 46.2% of 13 Japanese patients
with optical-spinal MS forms were reported
to be P-ANCA-positive [16]. In our study with
247 MS-diagnosed patients, 19 were ANCA-
positive. Thirteen of them were P-ANCA and 6
of them C-ANCA. ANCA positivity was detected
at a higher rate than the previous studies [14,
15]. Since the study is retrospective, it was
not possible to evaluate which form of MS the
patients were.

Chronic renal failure etiology is very diverse.
In a recent study that researched ANCA
positivity in non-vasculitis diseases associated
with ANCA, chronic renal disease has been
reported to be the most common disease group
[17]. In the present study, chronic renal failure
was found as the most common disease among
non-vasculitis diseases after connective tissue
diseases.

Studies evaluating ANCA usually focus on
a single disease, with the exception of ANCA-
related vasculitis. There are a limited number of
studies in which many diseases were evaluated
simultaneously. In diseases other than ANCA-
related vasculitis, ANCA positivity was most
frequently observed in unspecified vasculitis
among rheumatic and autoimmune diseases,
when cardiovascular and cerebrovascular
diseases were evaluated, most frequently in
atherosclerotic heart disease, and in diseases
related to liver, kidney and lungs, it was most
frequently observed in chronic kidney disease
[17]. In another study evaluating the test and
diagnostic indications in patients with ANCA
positivity, the cause could not be determined in
23% of AAV, 25% of unspecified vasculitis, 48%
of inflammatory condition and 4% of patients
[18].

The present study has considered the
diagnoses of diseases discussed as part of
the 2020 international consensus about ANCA
testing, and many diseases were evaluated in
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the same study concerning the ANCA testing.
The limitations of the present study include,
above all, its retrospective design, followed by
its single-centered character.

As a result, cases of vasculitis were detected
ANCA-positive at a higher rate than non-
vasculitis diseases. P-ANCA was the most
common pattern observed in both groups. In
non-vasculitis diseases, the target antigen
MPO-ANCA and PR3-ANCA positivity were
rare compared to vasculitis cases. Among the
ANCA-positive patients, the most common
non-vasculitis disease was connective tissue
disease, chronic renal failure, and interstitial
pulmonary disease. ANCA testing can be used
to support diagnosis and to assist in differential
diagnosis in vasculitis and non-vasculitis
diseases.

Conflict of interest: No conflict of interest was
declared by the authors.
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