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Background: The discovery of antineutrophil cytoplasm antibody (ANCA) makes the early diagnosis of primary vasculitis pos-
sible, and also has important guiding significance for the diagnosis and treatment of secondary vasculitis. This
study aimed to investigate the clinical significance of ANCA.

Material/Methods: ANCA was detected by indirect immunofluorescence assay (lIF), and anti-myeloperoxidase (MPO) antibody, and
anti-proteinase 3 (PR3) antibody were detected by ELISA. The results were analyzed retrospectively.

Results: Among 118 730 patients, a total of 5853 (4.93%) were positive for ANCA. In the positive cases, 3.98% were
male and 6.33% were female, with significant differences (y?=123.38, P<0.01). For ANCA, the department with
the highest positive rate (15.06%) was the Department of Rheumatology, followed by 7.78% in the Department
of Dermatology, 6.79% in the Department of Nephrology, and 5.72% in the Department of Traditional Chinese
Medicine (TCM). Anti-PR3 and cANCA were highly specific in primary vasculitis (P<0.01). Anti-MPO and pANCA
had high specificity for other autoimmune diseases (P<0.01).

Conclusions: ANCA has important guiding significance for vasculitis-related diseases. Therefore, it is important in the diag-
nosis and treatment of this disease and has value in clinical practice.
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Background

Antineutrophil cytoplasmic antibodies (ANCA) are autoimmune
antibodies against neutrophil cytoplasmic components, and
has become a specific serological marker antibody for system-
ic vasculitis represented by Wegener’s granulomatosis (WG)
in recent years. ANCA, as an important serological diagnosis
of vasculitis, is widely recognized by the medical profession
for its usefulness in assessing the remission and recurrence
status of diseases.

ANCA is divided into cANCA and pANCA, and the matrix tab-
lets for detection of ANCA include ethanol-immobilized neu-
trophils, formalin-fixed neutrophils, HEP-2 cells, and monkey
liver tissues, the latter 2 are mainly to exclude ANA interfer-
ence in the detection. The main target antigen of pANCA is
anti-myeloperoxidase (MPO). MPO is a highly cationic protein
with a molecular weight of 146 000, which can cause contin-
uous ribbon fluorescence in the periphery of neutrophils. The
main target antigen of cANCA is anti-protease 3 (PR3), which
can cause the whole cytoplasmic region of neutrophils to cov-
er coarse particles.

Primary vasculitis is a not yet clear etiology of a class of small
vasculitis, mainly violations of small blood vessels, such as
small arteries, arteries, vascular wall necrosis inflammation,
cellulose-like necrosis as a pathological feature, is a class of
sexually transmitted autoimmune diseases. Primary vasculi-
tis generally refers to microscopic multiple vasculitis (MPA),
Wegener’s granulomatosis (WG), Churg-Strauss syndrome (CSS),
and primary necrosis crescentic glomerulonephritis (NCGN).
Clinically, WG, MPA, CSS, NCGN, and other series of diseas-
es are called ANCA-related systemic vasculitis (AASV). AASV
is a kind of small vascular wall inflammation and/or fibrinoid
necrosis, and is the pathological basis of a group of autoim-
mune diseases, mainly involving systemic small vessel auto-
immune disease, and is the most common adult primary vas-
culitis. ANCA and its target antigen are widely used in clinical
practice, and the incidence of AASV is increasing. In this pa-
per, the results of ANCA testing in 118 730 cases in tertiary
care hospitals in Jiangxi Province, China, from January 2014 to
December 2016 were retrospectively analyzed.

Material and Methods

Review of the cases

Retrospective statistical analysis was completed in tertia-
ry (3A) hospitals of Jiangxi Province from January 2014 to
December 2016. Of the total of 118 730 cases with ANCA test
results, there were 23 720 cases from the Second Affiliated
Hospital of Nanchang University, 33 770 cases from the First
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Affiliated Hospital of Nanchang University, 18 cases from Jiangxi
Provincial People’s Hospital, 1630 cases from Jiangxi Provincial
Hospital of Traditional Chinese Medicine, 3890 cases from the
Fourth Affiliated Hospital of Nanchang University, 6510 cases
from the Affiliated Hospital of Jiujiang University, 8480 cases
from Yichun People’s Hospital of Jiangxi Province, 10 070 cas-
es from the Affiliated Hospital of Gannan Medical University,
7580 cases from Ganzhou People’s Hospital of Jiangxi Province,
and 5060 cases from Pingxiang People’s Hospital of Jiangxi
Province. There were 41 633 men and 77 097 women in total
and the ratio of males to females was 1: 1.85. Ages ranged
from 1 to 109 years old, with an average of 51.5+12.1 years.
Positive results appeared in 5853 cases, in which 2053 were
vasculitis, including Wegener’s granuloma (696 cases), micro-
vascular polyvascular (659 cases), eosinophilic granulomatous
vasculitis (173 cases), nodular polyarteritis (251 cases), aor-
ta arteritis (121 cases), IgA vasculitis (53 cases), and Behget’s
disease (54 cases). Among the positive cases, 3612 had oth-
er autoimmune diseases, including 54 cases of autoimmune
hepatitis, 115 cases of primary biliary cirrhosis, 98 cases of
primary sclerosing cholangitis, 825 cases of rheumatoid ar-
thritis, 1182 cases of systemic lupus erythematosus, 565 cas-
es of ulcerative colitis, 404 cases of mixed connective tissue
disease, 82 cases of scleroderma, 287 cases of Sjogren’s syn-
drome, 75 cases of type 2 diabetes mellitus, and 188 cases of
other types of diseases. We selected 100 healthy participants
as the control group. Written informed consent was obtained
from all subjects. The diagnosis of vasculitis was based on the
diagnostic criteria of vasculitis [1], and rheumatoid arthritis
and systemic lupus erythematosus and other autoimmune dis-
eases were diagnosed according to the standards established
by the American Society of Rheumatology (ACR) [2]. All speci-
mens were obtained with the patient’s informed consent and
approved by the Hospital Ethics Committee.

Instruments and reagents

Many types of fluorescence microscopes were used, including
EUPOStar Plus, Nikon, and OLYMPUS BX. Microplate readers
used included SUNRISE, ELX 808, and Multiscan MK3. Washing
machines used included PW-960 automatic, ELX 50, and BioTek
automatic. Reagents used were the antineutrophil cytoplas-
mic 1gG test kit, Anti-MPO assay kit, and the anti-PR3 assay
kit provided by EUROIMMUN (Germany).

Methods

ANCA fluorescence pattern was determined by IIF meth-
od. Reagents were purchased from EUROIMMUN Company
(Germany). The reaction areas included HEp-2 cells, primate
liver tissue, and formaldehyde- and ethanol-fixed human neu-
trophils. Samples were diluted with PBST buffer for 1: 10 di-
lution and tested in strict accordance with the EUROIMMUN
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Table 1. ANCA test results.

Number of cases Number of positive cases Positive rate (%)

Male 41633 1657 3.98
"""""""" Femae 7707 4% 63
"""""""" Total 870 ss3 493
"""""""" ¢ ams
"""""""" P w0t

The y? test was used, and the results showed that ANCA-positivity was associated with sex (x?=123.38, P<0.01).

Table 2. Departmental distribution with cases positive for ANCA.

Number Positive Positive rate Number Positive Positive rate|

Department

Department

checked number (CA)

checked number (%)

Department of Infectious

Rheumatology 28894 4352 15.06 Diseases 3720 134 3.60
Nephrology 20350 1382 679  pediatics 808 34 421
Neurology 11210 255 1.79 I/r\ijiitci;';al Chinese 4723 270 5.72
Gastroenterology 100 a1 389 Dermatology o7 o4 778
Hematology 10730 38 306  Gedawis 721 35 485
Respiratory medicne 11906 576 484  Generalsugery w0 0 143
Painfuldisease 980 24 245  Outpatient 10239 655 639

titration plate technique. The above steps were in strict ac- Results

cordance with the reagent manual and the standard operat-
ing procedure (SOP) in our laboratory.

Human serum anti-MPO and anti-PR3 antibodies were test-
ed by enzyme-linked immunosorbent assay (ELISA) method.
Reagents were from EUROIMMUN Company. The samples were
diluted, then the diluted sera, negative control, positive control,
and blank control were added to the microwells. The platelets
were incubated for 30 min at room temperature. After incu-
bation, plates were washed. Human IgG bound on the plates
was detected by horseradish peroxidase-conjugated antibody
using tetramethylbenzidine (TMB) as a peroxidase substrate.
The reaction was stopped by the addition of 2 M H,SO,, and
the absorbance was read at 450 nm. The above steps were
in strict accordance with the reagent manual and the SOP.

Statistical analysis

Statistical analyses were performed using SPSS 19.0 (SPSS for
Windows, ver. 19.0). Quantitative variables are presented as
mean #SD. The validity was checked using the rank sum test.
The 2 test was used to compare categorical variables. P<0.05
was considered as statistical significance.

This work is licensed under Creative Common Attribution-
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The analysis of total positive rate

Among 118 730 cases with ANCA test results, there were 5853
positive cases. There was a significant difference between the
positive male and positive female groups (x?=123.38, P<0.01)
(Table 1).

The departmental distribution of the 5853 cases positive
for ANCA

The department with highest positive rate was the Department
of Rheumatology, which was consistent with the specificity of
ANCA-positive status in vasculitis patients treated in this de-
partment (Table 2).

Test results of anti-PR3, anti-MPO, and ANCA antibody in
5853 positive cases

Anti-PR3 and cANCA pattern were highly specific in vasculi-
tis. The anti-MPO and pANCA pattern had high specificity for
other autoimmune disease (Table 3).
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Table 3. The results of anti-PR3, anti-MPO, and ANCA antibody in 5853 cases.

Anti-PR3-positive

Number of
Number of Number of Number of Number of
cases cases cases cases

Vasculitis 2053 748 41.31 708 29.61 667 32.49 760 37.02
Other autoimmune

. 3612 457+ 12.65 2140* 59.25 329% 9.11 2779 79.94
diseases
Other 188 45 23.94 105 55.85 50 26.60 106 56.38
Healthy physical 100 0* 0.00 0* 0.00 0* 0.00 0* 0.00
examination group
Total 5953 1295 21.75 3062 51.44 1096 18.41 3751 63.01

* Compared with vasculitis and autoimmune diseases, by y? test, P<0.01, the results had a very significant significance. # Compared
with vasculitis, by y? test, P<0.01, the results had a very significant significance.

Table 4. MPO antibody and anti-PR3concentration test results.

Anti-PR3-positive

Anti-MPO-positive
Number of cases

Number of cases Concentration Number of cases Concentration
(1u/ml) (1u/ml)
Vasculitis 2053 748 31.65+17.75 708* 47.234£21.58
Other autoimmune diseases 3612 a7 182261091 2140 745824110
Otherdiseases 188 s 6284339 105 7485786

# Compared with other autoimmune diseases, the results were very significant (P<0.01) in the rank sum test.

Comparison of the concentration of anti-PR3 and anti-MPO
antibody in autoimmune diseases

In the vasculitis group, the concentration and positive rate of
anti-PR3 antibody was highest, and in other autoimmune dis-
eases the concentration and positive rate of anti-MPO anti-
body was highest, as shown in Table 4.

The positive rate in the different types of diseases positive
for ANCA

The positive rate of ANCA in vasculitis was higher than that
in other autoimmune diseases. The positive rate of Wegener’s
granuloma was the highest in the vasculitis group (71.60%). The
positive rate of systemic lupus erythematosus was the high-
est (6.13%) in the other autoimmune diseases group (Table 5).

The positive rate of anti-PR3 and anti-MPO antibody and 2
patterns of ANCA in different diseases

In the group with vasculitis, Wegener’s granulomatosis had the
highest positive rate of anti-PR3 (75.41%) and cANCA (67.96%).

Microscopic vasculitis had the highest positive rate of anti-
MPO antibodies (54.32%) and pANCA (57.51%). In the group
of other autoimmune diseases, systemic lupus erythematosus
(SLE) had the highest positive rate of anti-MPO (86.13%) and
pANCA (87.73%). Data are shown in Table 6.

Organ involvement accompanied by 2 patterns of ANCA
antibody

The positive rate of pANCA was higher than that of cANCA in
cases of kidney involvement, liver involvement, ear involve-
ment, nasal involvement, muscle involvement, nerve system
involvement, and digestive tract involvement. The positive rate
of cANCA was more than that of pANCA in cases of eye involve-
ment and joint involvement. See details in Table 7.

Clinical evaluation of anti-PR3, anti-MPO, cANCA, and
pANCA

Anti-PR3 and cANCA were more sensitive and specific, as
shown in Table 8.
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Table 5. The 5853 cases with ANCA-confirmed clinical diagnosis and positive rate.

Detection of total number of

Disease type

Number of positive cases Positive rate (%)

cases
Vasculitis
7777777777 ws e e 7160
7777777777 mMPA e s eo3
7777777777 ss sz a3 sast
77777777777 AN sz w1 a8
o 28 1 a0
77777777777 e~ 21 9 39a
77777777777 B 20 s aas
"""""" Other autoimmune diseases
A gess s« om
7777777777 P)C e08 us 121
77777777777 PSC a9  1:m
77777777777 RA o ss 379
77777777777 s 1997 s, e
7777777777 w 140 s sa
7777777777 meo 138 404 39
7777777777 P 76 & 17
77777777777 s s w379
 toM 12541 s os0
7777777 Other diseases ~ se03 s 225
"""""" Totdd 18130  ss3  ae3
Discussion The department with the highest positive rate (15.06%) of ANCA

In 1982, Davies [4] detected an IgG type of antibody in patients
with segmental necrotizing glomerulonephritis in serum by the
IIF method. The antibody antigen is neutrophil cytoplasmic an-
tigen, so it is called ANCA. Later, Van der Woude [5] confirmed
the presence of ANCA in serum of patients with Wegener’s
granulomatosis and identified a specific serological diagnos-
tic value. The important clinical role of ANCA was recognized.

We retrospectively analyzed the test results of 118 730 cases
in tertiary hospitals for ANCA from January 2014 to December
2016 in Jiangxi Province. There were 5853 positive cases
(4.93%), which is similar to rates in Chinese and foreign re-
ports. For the positivity of ANCA, the male-to-female ratio was
1: 1.85, which is consistent with the literature [6-11].

was the Department of Rheumatology in tertiary care hospi-
tals in Jiangxi Province, which is consistent with the specific-
ity of ANCA in rheumatism. The positive rate in dermatology
was up to 7.78%, because a common complication of vascu-
litis is skin rash. The renal positive rate can be up to 6.79%,
which is related to ANCA-associated vasculitis, mainly involved
in kidney disease, such as rapid progressive glomerulonephri-
tis and necrotic crescentic nephritis [12-14].

Among 2053 cases of vasculitis and 3612 cases of other au-
toimmune diseases, anti-PR3 and cANCA were highly specif-
ic in vasculitis. Anti-MPO and pANCA had high specificity for
other autoimmune diseases, which is consistent with the lit-
erature [25-31. There were 748 cases of vasculitis patients
with anti-PR3 concentrations of 31.65+17.75 IU/ml, with sig-
nificant differences compared with the other autoimmune dis-
eases group. It may be concluded that anti-PR3 in vasculitis
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Table 6. Positive rate of anti-MPO, anti-PR3 antibody, and 2 patterns of ANCA in different diseases.

ANCA-positive
Anti-PR3-positive

q Number of

Disease types

Number of Number of Number of Number of
cases cases cases cases

Vasculitis
WG 696 523 75.14 24 3.45 473 67.96 13 1.88
MPA 659 101 15.33 358 54.32 84 12.75 379 57.51
CSS 173 18 10.40 90 52.02 15 8.76 95 54.91
PAN 251 22 8.76 125 49.80 22 8.76 142 56.57
TA 121 59 48.76 35 28.92 44 36.36 49 40.49
IgAV 99 23 23.23 42 44.44 25 25.25 46 46.46
BD 54 2 3.70 22 40.74 4 7.41 26 48.15

Other

autoimmune

diseases
AlH 54 3 5.56 27 50.00 5 9.26 33 6.11
PBC 115 12 10.43 55 47.83 9 7.83 78 67.83
PSC 98 1 1.02 52 53.06 0 0 56 57.14
RA 825 223 27.03 251 30.42 119 14.42 704 85.33
SLE 1182 20 1.69 1018 86.13 27 2.28 1037 87.73
ucC 565 29 5.13 361 63.89 22 3.89 454 80.35
MCTD 404 110 27.23 141 34.90 112 27.72 169 41.83
PSS 82 5 6.10 10 12.20 2 2.43 17 20.73
SS 287 54 18.82 225 78.40 33 11.50 231 80.49
T2DM 75 17 22.67 35 46.67 19 25.33 40 53.33

Other 113 28 24.78 70 61.95 31 27.43 66 58.41

has a high degree of specificity. There were 457 cases of other
autoimmune diseases with anti-MPO antibody concentration
of 74.58+41.10 IU/ml, and there were significant differences
from the vasculitis group. MPO antibody was highly specific
in other autoimmune diseases. This result is consistent with
previous studies [32-41].

Initially, it was found that ANCA existed in the sera of patients
with primary vasculitis. As the study of ANCA became more
comprehensive, and with the wider clinical use of ANCA, the
value of ANCA in diagnosis and prognosis of diseases is in-
creasingly recognized in the medical field. ANCA can be divid-
ed into cANCA and pANCA according to the different patterns
of immunofluorescence. Some target antigens and some pat-
terns of ANCA are recognized to have a close relationship with

some diseases. In our study, anti-PR3 and cANCA were main-
ly seen in Wegener’s granuloma, while anti-MPO and pANCA
were mostly seen in microscopic multiple vasculitis. This re-
sult is slightly different from Martinez Téllez [42] because
the Chinese and Western ANCA-related target antigen cor-
responding to the disease is different. ANCA contains a vari-
ety of antigenic components: mainly anti-MPO and anti-PR3.
Additionally, among 5853 patients positive for ANCA, we did
not detect anti-MPO or anti-PR3 antibodies in 1034 patients,
indicating that in addition to the 2 common target antigens,
there were other antigens present, including lysozyme, cathep-
sin, elastase, and lactoferrin, which is consistent with the lit-
erature [43-50]. Further confirmation of other specific target
antigens needs to be confirmed.
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Table 7. Organ involvement related with pANCA and cANCA.

cANCA-positive (1046) pANCA-positive (3645)

Total number

Type of involvement

of cases Number of Positive rate Number of Positive rate
cases (%) cases (CA)
Kidney involvement 1484 283 27.06 1201 32.95 0.67
""" liverimvolvement 1397 209 1998 1188 3259 15936
""" Eyeimolvement 342 121*  1s7 221 606 3643
""" Earinvobvement 34 e e21 299 820 414
""" Nasalinvolvement 279 3% 315 215 590 812
© Jointinvolvement saa 2ot 1233 ans 1139 578
""" Muscle involvement 438 71*  e79 37 1007 1034
""" Newous system involvement 268 44t 421 224 615 557
""" Digestive tract involvement 741 101* 966 640 1756 3816
© Otherorgansinvolved 69 24 20 4 123 630

* Compared with pANCA, the results were significant by x? test (P<0.05). * Compared with pANCA, the results are very significant by x?
test (P<0.01).

Table 8. Clinical evaluation of anti-PR3, anti-MPO antibody, and ANCA results.

Positive
likelihood
ratio (%)

Positive
predictive
value (%)

Negative
predictive
value (%)

Negative
likelihood
ratio (%)

Sensitivity

Specificity Prevalence

Test items (%) (%) (%)

Anti-PR3 62.02 70.74 21.27 36.43 87.35 2.12 53.69
”””” AntiMPO 248 5225 s027 3449 4075 052 14381
”””” ANCA 6697 7031 1758 3249 9089 226 4698
”””” pANCA 2147 3908 27 3702 2306 035 20043

In 5853 cases with positive results for ANCA, 2053 cases were
diagnosed with vasculitis. PR3-ANCA in Wegener’s granulo-
ma had a significant positive rate of 75.14%, while the pos-
itive rate of MPO-ANCA was 54.32% in microscopic multiple
vasculitis. It was slight lower compared with the results from
Zhang [51], and there is a huge difference between the dis-
tribution of patients in different cities and using different de-
tection methods. Eosinophilic granulomatous vasculitis in AAV
is rare, and this might be related to the low incidence rate in
China, and is in line with the literature [52-59]. In 3612 cases
of other autoimmune diseases, clinical diseases were mainly
SLE-based (20.19% positive) and RA-based (14.10% positive),
and given priority to anti-MPO and pANCA. Ulcerative colitis
is a type of autoimmune disease with a high positive rate. The
anti-MPO and pANCA had a high specificity, which is basical-
ly consistent with previous reports [60,61].

ANCA-associated vasculitis mainly involves the kidneys and
liver. The positive rate can be up to 25.35% and 23.87%. In
addition, the involvement of joints, muscles, nervous system,
and digestive tract suggest multi-organ involvement. The pos-
itive rate of pANCA was higher than that of cANCA in cases in-
volving the kidneys, liver, ears, nose, muscles, nerves, and di-
gestive tract. The positive rate of CANCA was higher than that
of pANCA in cases of eye involvement and joint involvement,
consistent with the literature [62,63]. Organ involvement with
ANCA-associated vasculitis has a variety of clinical manifesta-
tions, resulting in different diseases. Hence, this characteris-
tic causes various difficulties in clinical diagnosis, which need
to be explored in greater detail.

There were some limitations to the present study. The first
is the limitations of indirect immunofluorescence interpreta-
tion. According to the different staining sites of immunofluo-
rescence, ANCA can be divided into cANCA and pANCA. Each
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hospital has subjective factors when reading data from the
fluorescent microscope. The second is the limitations of the
target antigen. The 2 major target antigens of ANCA are anti-
MPO and anti-PR3 (as studied in this paper). However, there
are many ANCA-associated target antigens, and the diseases
associated with these target antigens in this study are includ-
ed in the “other diseases” because of the small clinical base,
which is not covered in this article and needs further studies.
The last one is the limitations of the study object. The clinical
data, which was collected from China, were slightly different
from the foreign reports.

Conclusions

ANCA enables early diagnosis and treatment of primary vascu-
litis. With the development of ANCA detection, and as detec-
tion technology improves, the detection rate of ANCA in dis-
eases is increasing and more types of diseases can be detected
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through this method. Therefore, much more attention should
be paid to ANCA in the diagnosis of clinical disease.

Acknowledgement

We thank the Clinical Laboratory of Tertiary Hospitals in Jiangxi
Province to provide their data, including the Second Affiliated
Hospital of Nanchang University, the First Affiliated Hospital
of Nanchang University, Jiangxi Provincial People’s Hospital,
Jiangxi Provincial Hospital of Traditional Chinese Medicine, the
Fourth Affiliated Hospital of Nanchang University, the Affiliated
Hospital of Jiujiang University, Yichun People’s Hospital of
Jiangxi Province, the Affiliated Hospital of Gannan Medical
University, Ganzhou People’s Hospital of Jiangxi Province, and
Pingxiang People’s Hospital of Jiangxi Province.

Conflict of interest

None.

15. Chen YX, Xu J, Pan XX et al: Histopathological classification and renal out-
come in patients with antineutrophil cytoplasmic antibodies-associated re-
nal vasculitis: A study of 186 patients and metaanalysis. ) Rheumatol,2017;
44(3): 304-13

16. Houben E, van der Heijden JW, van Dam B et al: Screening for renal involve-
ment in ANCA-associated vasculitis: room for improvement? Neth ) Med,
2017; 75(1): 21-26

17. Kanecki K, Nitsch-Osuch A, Gorynski P et al: Hospital morbidity database
for epidemiological studies on churg-strauss syndrome. Adv Exp Med Biol,
2017; 16(4): 333-37

18. Koda R, Nagahori K, Kitazawa A et al: Myeloperoxidase antineutrophil cy-
toplasmic antibody (MPO-ANCA) associated crescentic and necrotizing glo-
merulonephritis (GN) with membranoproliferative GN features. Intern Med,
2016; 55(15): 2043-48

19. Milosevski-Lomic G, Markovic-Lipkovski J, Kostic M et al: Granulomatous
interstitial nephritis associated with influenza A: HIN1 infection — A case
report. Srp Arh Celok Lek, 2016; 144(3-4): 215-18

20. OhYJ, Ahn SS, Park ES et al: Chest and renal involvements, Birmingham vas-
cular activity score more than 13.5 and five factor score (1996) more than
1 at diagnosis are significant predictors of relapse of microscopic polyan-
giitis. Clin Exp Rheumatol, 2017; 12(6): 138

21. Saito Y, Okada S, Funabashi N et al: ANCA-negative eosinophilic granulo-
matosis with polyangitis (EGPA) manifesting as a large intracardiac throm-
bus and glomerulonephritis with angionecrosis. BMJ Case Rep, 2016; 2016:
pii: bcr2016216520

22. Sowa M, Trezzi B, Hiemann R et al: Simultaneous comprehensive multiplex
autoantibody analysis for rapidly progressive glomerulonephritis. Medicine
(Baltimore), 2016; 95(44): e5225

23. Tashiro M, Sasatomi Y, Watanabe R et al: IL-1beta promotes tubulointersti-
tial injury in MPO-ANCA-associated glomerulonephritis. Clin Nephrol, 2016;
86(10): 190-99

24. Villacorta J, Diaz-Crespo F, Acevedo M et al: Circulating C3 levels predict
renal and global outcome in patients with renal vasculitis. Clin Rheumatol,
2016; 35(11): 2733-40

25. De Paoli M C, Moretti D, Scolari PC et al: [Henoch-Schonlein purpura in a
cocaine consumer man with HIV infection and ANCA-p positivity]. Medicina
(B Aires), 2016; 76(4): 245-48 [in Spanish]

26. Della-Torre E, Lanzillotta M, Campochiaro C et al: Antineutrophil cytoplas-
mic antibody positivity in IgG4-related disease: A case report and review
of the literature. Medicine (Baltimore), 2016; 95(34): e4633

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




CLINICAL RESEARCH

27.

28.

29.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

Frausova D, Hruskova Z, Lanska V et al: Long-term outcome of patients with
ANCA-associated vasculitis treated with plasma exchange: A retrospective,
single-centre study. Arthritis Res Ther, 2016; 18(10): 168

Fukui S, lwamoto N, Umeda M et al: Antineutrophilic cytoplasmic antibody-
associated vasculitis with hypocomplementemia has a higher incidence of
serious organ damage and a poor prognosis. Medicine (Baltimore), 2016;
95(37): 4871

Goto K, Nakai K, Fujii H et al: The effects of plasma exchange on severe vas-
culitis with diffuse alveolar hemorrhage. Intern Med, 2017; 56(1): 55-59

. SuF, Qiu Q, Cai DM et al: [The clinical manifestation and analysis of eosin-

ophilic granulomatous vasculitis]. Zhonghua Yi Xue Za Zhi, 2016; 96(27):
2142-45

Tubery A, Fortenfant F, Combe B et al: Clinical association of mixed con-
nective tissue disease and granulomatosis with polyangiitis: A case report
and systematic screening of anti-U1RNP and anti-PR3 autoantibody double
positivity in 10 European hospitals. Immunol Res, 2016; 64(5-6): 1243-46

Antohe JL, Bili A, Sartorius JA et al: Diabetes mellitus risk in rheumatoid
arthritis: Reduced incidence with anti-tumor necrosis factor alpha thera-
py. Arthritis Care Res (Hoboken), 2012; 64(2): 215-21

Gupta A, Kaushik R, Kaushik RM et al: Association of anti-cyclic citrullinated
peptide antibodies with clinical and radiological disease severity in rheu-
matoid arthritis. Curr Rheumatol Rev, 2014; 10(2): 136-43

Hermansen ML, Lindhardsen J, Torp-Pedersen C et al: Incidence of systemic
lupus erythematosus and lupus nephritis in Denmark: A Nationwide Cohort
Study. ) Rheumatol, 2016; 43(7): 1335-39

Hu J, Zhu Y, Zhang JZ et al: A Novel mutation in the pyrin domain of the
NOD-like receptor family pyrin domain containing protein 3 in Muckle-Wells
syndrome. Chin Med J (Engl), 2017; 130(5): 586-93

L’Erario I, Frezzolini A, Ruggiero B et al: Usefulness of skin immunofluo-
rescence for distinguishing SLE from SLE-like renal lesions: A pilot study.
Pediatr Nephrol, 2011; 26(1): 77-83

Mossell J, Goldman JA, Barken D et al: The avise lupus test and cell-bound
complement activation products aid the diagnosis of systemic lupus ery-
thematosus. Open Rheumatol J, 2016; 10(3): 71-80

Orsagova |, Roznovsky L, Petrousova L et al: [Investigation of autoimmuni-
ty markers during interferon alpha therapy of chronic hepatitis B and C -
twenty years of experience]. Klin Mikrobiol Infekc Lek, 2016; 22(2): 61-67
[in Czech]

Tripathy R, Panda AK, Das BK: Serum ferritin level correlates with SLEDAI
scores and renal involvement in SLE. Lupus, 2015; 24(1): 82-89

Wang Q, Shen M, Leng X et al: Prevalence, severity, and clinical features of
acute and chronic pancreatitis in patients with systemic lupus erythema-
tosus. Rheumatol Int, 2016; 36(10): 1413-19

Witte T: [Therapeutic administration of immunoglobulins]. Z Rheumatol,
2016; 75(10): 956-63 [in German]

Martinez TG, Torres RB, Rangel VS et al: Antineutrophil cytoplasm antibody:
Positivity and clinical correlation. Reumatol Clin, 2015; 11(1): 17-21

Hajj-Ali RA, Calabrese LH: Diagnosis and classification of central nervous
system vasculitis. J Autoimmun, 2014; 48-49(132): 149-52

Haris A, Polner K, Aranyi J et al: Simple, readily available clinical indices pre-
dict early and late mortality among patients with ANCA-associated vascu-
litis. BMC Nephrol, 2017; 18(1): 76

He H, Xu J, Cheng DY et al: Identification of binding modes for amino naph-
thalene 2-cyanoacrylate (ANCA) probes to amyloid fibrils from molecular
dynamics simulations. J Phys Chem B, 2017; 121(6): 1211-21

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

62.

63.

Tan L etal:
Analysis of antineutrophil cytoplasm antibody from 118 730 patients..
© Med Sci Monit, 2017; 23: 4312-4320

Hellmich B: [Current guidelines on ANCA-associated vasculitides: Common
features and differences]. Z Rheumatol, 2016; 1(5): 234-37

Moog P, Eren O, Witt M et al: Assessment of autonomic function in a cohort
of patients with ANCA-associated vasculitis. Clin Auton Res, 2016; 26(4):
279-85

Pepper RJ, Draibe JB, Caplin B et al: Association of serum calprotectin
(S100A8/A9) level with disease relapse in proteinase 3-antineutrophil cy-
toplasmic antibody-associated vasculitis. Arthritis Rheumatol, 2017; 69(1):
185-93

Robson J C, Milman N, Tomasson G et al: Exploration, development, and
validation of patient-reported outcomes in antineutrophil cytoplasmic anti-
body-associated vasculitis using the OMERACT process. ) Rheumatol, 2015;
42(11): 2204-9

Schirmer JH, Wright MN, Herrmann K et al. Myeloperoxidase-antineutrophil
cytoplasmic antibody (ANCA)-positive granulomatosis with polyangiitis
(Wegener’s) is a clinically distinct subset of ANCA-associated vasculitis: A
retrospective analysis of 315 patients from a German Vasculitis Referral
Center. Arthritis Rheumatol, 2016; 68(12): 2953-63

Zhang Q, Zhou HQ, Li YH et al: [The clinical analysis of 46 cases with anti-
neutrophil cytoplasmic antibody-associated vasculitis]. Zhonghua Yi Xue
Za Zhi, 2016; 96(27): 2146-49 [in Chinese]

Hernandez-Rodriguez J, Alba M A, Prieto-Gonzalez S et al: Diagnosis and
classification of polyarteritis nodosa. ) Autoimmun,2014; 48-49(67): 84-89

Hernandez-Rodriguez J, Murgia G, Villar | et al: Description and Validation
of Histological Patterns and Proposal of a Dynamic Model of Inflammatory
Infiltration in Giant-cell Arteritis. Medicine (Baltimore), 2016; 95(8): €2368

Houben E, Bax W A, van Dam B et al: Diagnosing ANCA-associated vasculi-
tis in ANCA positive patients: A retrospective analysis on the role of clinical
symptoms and the ANCA titre. Medicine (Baltimore), 2016; 95(40): 5096

Hov JR, Boberg KM, Taraldsrud E et al: Antineutrophil antibodies define
clinical and genetic subgroups in primary sclerosing cholangitis. Liver Int,
2017; 37(3): 458-65

ludici M, Quartier P, Terrier B et al: Childhood-onset granulomatosis with

polyangiitis and microscopic polyangiitis: Systematic review and meta-anal-
ysis. Orphanet J Rare Dis, 2016; 11(1): 141

Kirito Y, Yamamoto D, Uchiyama T: Proteinase 3-antineutrophil cytoplas-
mic antibody-positive ulcerative colitis presenting with abducens neurop-
athy. BMJ Case Rep, 2017; 2017(3): 6

Kronbichler A, Leierer J, Leierer G et al: Clinical associations with venous
thromboembolism in antineutrophil cytoplasm antibody-associated vascu-
litides. Rheumatology (Oxford), 2017; 18(7): 132

Mcadoo SP, Pusey CD: Clustering of anti-GBM disease: Clues to an envi-
ronmental trigger?. Clin ) Am Soc Nephrol, 2016; 11(8): 1324-26

Hu CJ, Pan JB, Song G et al: Identification of novel biomarkers for Behcet

disease diagnosis using human proteome microarray approach. Mol Cell
Proteomics, 2017; 16(2): 147-56

. laccarino L, Bartoloni E, Carli L et al: Efficacy and safety of off-label use of

rituximab in refractory lupus: Data from the Italian Multicentre Registry.
Clin Exp Rheumatol, 2015; 33(4): 449-56

Gao F, Fang J, Chen F et al: Enho mutations causing low adropin: A possi-
ble pathomechanism of MPO-ANCA-associated lung injury. EBioMedicine,
2016; 9(7): 324-35

Talarico R, Barsotti S, Elefante E et al: Systemic vasculitis and the lung. Curr
Opin Rheumatol, 2017; 29(1): 45-50

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]
[Index Copernicus]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



