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Abstract
Introduction: Anti-neutrophilic cytoplasmic antibody (ANCA) has been reported in systemic sclerosis (SSc). Some clinical features of SSc can also be
presented with ANCA-associated vasculitis. Objectives were to determine
the prevalence and clinical associations with ANCA among Thais with SSc.
Material and methods: A cross-sectional study of Thai adult SSc patients
was conducted. According to the sample size calculation, 185 patients were
included. Clinical and laboratory tests for serology and others for evaluation
of the clinical association with ANCA were done simultaneously on the study
date.
Results: The female to male ratio was 2 : 1. The majority had the diffuse SSc
subset (71.2%). The respective prevalence of having a) at least 1 serological
test for ANCA (viz., perinuclear ANCA, cytoplasmic ANCA, anti-myeloperoxidase, or anti-proteinase3), b) positive for either p-ANCA or c-ANCA, c) positive for either anti-MPO or anti-PR3, d) p-ANCA and anti-MPO and e) c-ANCA
and anti-PR3 was 21.6% (95% CI: 15.9–28.3), 11.9% (95% CI: 7.6–17.4) and
13.0% (95% CI: 8.5–18.7) and 1% (95% CI: 0.1–3.9). By multivariate analysis,
the erythrocyte sedimentation rate elevation was significantly associated
with the presence of the antibody (OR = 11.36, 95% CI: 1.44–83.65), while
elevation of high sensitivity cardiac troponin-T (hs-cTnT) was significantly associated with the presence of either p-ANCA or c-ANCA (OR = 4.25,
95% CI: 1.41–15.34). None of the patients had clinical features of systemic
vasculitis.
Conclusions: Around one-fifth of SSc patients have detectible ANCA without
any features of vasculitis. The presence of ANCA is associated with inflammation and myocardial injury. ANCA is not antibody specific for vasculitis
in SSc.
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Introduction
Systemic sclerosis (SSc) or scleroderma is a connective tissue disease
for which skin tightness is the hallmark. The disease is classified into two
major subsets: limited cutaneous systemic sclerosis (lcSSc) and diffuse cutaneous systemic sclerosis (dcSSc) [1]. Fibrosis is a predominant pathological finding in scleroderma and it presents not only in the skin but also in
the internal organs such as the kidneys, lungs, heart, and intestines [2–6].
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The condition of an SSc patient who has features of connective tissue disease apart from SSc
is called SSc overlap syndrome. Systemic sclerosis
overlap vasculitis is rare [7] and reports are limited to mostly case reports of anti-neutrophilic cytoplasmic antibody (ANCA) associated vasculitis [8].
Nearly 80% of cases of SSc overlap vasculitis are
CREST syndrome, which is also reported in those
who have no cutaneous tightness (viz. systemic
sclerosis sine scleroderma) [7].
ANCA is subclassified into two immunofluorescence patterns – cytoplasmic ANCA (c-ANCA) and
perinuclear ANCA (p-ANCA). Atypical ANCA (a-ANCA)
is used when the fluorescence pattern is incompatible with the two classical patterns. c-ANCA is mainly
directed against proteinase-3, and if c-ANCA is indicated, the presence of anti-proteinase3 (anti-PR3)
is usually used as a confirmatory test. p-ANCA is
mainly directed against myeloperoxidase and anti-myeloperoxidase (anti-MPO) is tested for confirmation in case of the presence of p-ANCA [9, 10].
The prevalence of ANCA in SSc is reported to
be between 2.4% and 11.7% [11–15]. ANCA is
commonly revealed in lcSSc or CREST syndrome
[7]. The most common manifestation in SSc was
renal involvement, particularly crescentic glomerulonephritis [7]. Other clinical features include
massive alveolar hemorrhage [14], normotensive
renal failure [15], pulmonary renal syndrome [7],
pulmonary hypertension [7], skin purpura [7], digital ulcers [7], severe digital ischemia [16], neuropathy [7], and necrotizing angiitis of the small
vessels in multiple internal organs [15]. The data
indicate a poor prognosis in patients who had
pulmonary-renal syndrome associated with ANCA
and the condition has been reported in both dcSSc
and lcSSc [7].
Digital ischemia is a well-known feature of vasculopathy in SSc, and particularly lcSSc. There is
a report of severe digital ischemia with histologically proven vasculitis in lcSSc positive for ANCA.
According to the literature, in cases of refractory
digital ischemia, SSc overlap with ANCA-associated vasculitis should be considered [16].
The presence of ANCA in other connective tissue disease has been reported and the clinical association with the presence of the antibody has
been investigated [17–24]. However, there has
been no study on the association between ANCA
and the clinical presentations in SSc and the outcome of SSc patients positive for ANCA. In daily
practice, ANCA is not a routine laboratory test but
it will be tested for in cases of clinically suspected
small vessel vasculitis, particularly rapidly progressive glomerulonephritis and alveolar hemorrhage.
Some clinical features of SSc that are likely features of small vessel vasculitis (i.e., digital ulcer,
proteinuria with renal failure, and neuropathy)

have never been investigated for exclusion of
small vessel vasculitis. Moreover, most Thai SSc
patients have the dcSSc subset, which is different
from Caucasians and some Asians. Our objectives
were to (a) determine the prevalence of ANCA
among Thais with SSc and (b) find out the clinical
associations with its occurrence.

Material and methods
We conducted a cross-sectional study among
Thai adult SSc patients, followed up between November 1, 2016 and November 30, 2017, at the
Scleroderma Clinic, Srinagarind Hospital, Khon
Kaen University, Khon Kaen, Thailand. All of the
patients were over 18, had a diagnosis of SSc
based on the American College of Rheumatology
criteria and/or fulfilled the classification criteria of
systemic sclerosis by ACR/EULAR 2013 [25]. Systemic sclerosis was classified as the limited or diffuse type as per LeRoy et al. [26].
All eligible patients underwent a clinical assessment and blood test for all of the following factors
that could be clinically associated with ANCA on
the same date (date of enrollment).
–– Routine laboratory tests for SSc assessment
including complete blood count, renal function
and urinalysis.
–– Serology including anti-topoisomerase I antibody (ATA), anti-centromere antibody (ACA),
ANCA both p-ANCA and c-ANCA, anti-MPO and
anti-PR3.
–– Blood test for high-sensitivity cardiac troponin-T (hs-cTnT), complement level (C3 and C4)
and inflammatory markers including erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP).

Operational definitions
Anti-MPO and anti-PR3 were tested using the
EUROIMMUN AG (Lübeck, Germany) by the Euroline immunoblot immunoglobulin G (IgG) technique. ANCA was tested using the EUROIMMUN AG
(Lübeck, Germany) by indirect immunofluorescence testing and classified into 2 patterns
(p-ANCA and c-ANCA). Antibodies with borderline
and weakly positive signal intensities which had
a titer less than 1 : 10 were considered negative in
the current study.
The onset of disease was considerate the date
of first symptoms. The definition of pulmonary
fibrosis was fulfilled when interstitial fibrosis
was detected by either chest radiography or high
resolution computed tomography (HRCT). Pulmonary arterial hypertension (PAH) was defined by
a mean pulmonary arterial pressure ≥ 25 mm Hg
and a pulmonary capillary wedge pressure
< 15 mm Hg from right heart catheterization [27].
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Esophageal involvement was defined when any
esophageal symptoms of SSc such as esophageal
dysphagia, heartburn, or reflux symptoms were revealed. Stomach involvement was defined by the
symptom of early satiety or vomiting. Intestinal
involvement was determined by the symptoms of
diarrhea, bloating, malabsorption, constipation, ileus or pseudo-intestinal obstruction. Renal impairment was indicated when serum creatinine (Cr)
was > 1.4 mg/dl. The definition of proteinuria was
fulfilled when 24-h urine protein was > 0.5 g/day.
Neuropathy was defined when the patient reported symptoms of neuropathy and the neuropathy
was confirmed by electrodiagnostic study. Anemia
was confirmed when Hb < 12.0 g/dl in females
and < 13.0 in males. Baseline comorbid conditions
were determined according to the modified version of Elixhauser’s methodology [28].

Sample size calculation
Sample size calculation was based on the prevalence of the presence of ANCA in SSc patients
which was the primary objective of the study. The
sample was applied as per the previous prevalence
of the presence of ANCA in the literature review.
The prevalence of SSc in the general population
size calculation was 1 : 100,000 and the previous
prevalence of the presence of ANCA in SSc was
3–11% [11–15, 29]. According to the formula of
Daniel (1999) [30], we recruited 185 subjects to
the study. The patients of the study were selected
by random sampling from the Scleroderma Clinic.

Ethics approval and consent to participate
The study was designed by the authors and approved by the Human Research Ethics Committee
of Khon Kaen University as per the Helsinki Declaration and the Good Clinical Practice Guidelines
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Figure 1. The number of patients in each serological test

1698

(HE591375). All eligible patients signed informed
consent before enrollment. The sponsor had no
role in the study.

Statistical analysis
The prevalence of the presence of ANCA with
the 95% confidence interval (CI) was calculated.
The odds ratio with 95% CI was used to assess
which clinical characteristics were associated with
the presence of ANCA. Variables with p < 0.1 were
entered into a multivariate logistic regression
model. P < 0.05 was defined as statistically significant. The data were analyzed using STATA version
11.2 (StataCorp., College Station, TX, USA).

Results
A total of 185 SSc patients were included with
a female to male ratio of 2 : 1, of whom the majority had the dcSSc (71.2%). The mean age was
58.0 ±10.1 years (range: 19.7–84.5). The median
duration of disease was 6.4 years (interquartile
range (IQR): 2.9–10.1).
Among the 185 patients, 40 presented at least
1 serological test positive for ANCA (p-ANCA,
c-ANCA, anti-MPO or anti-PR3) with the prevalence of 21.6% (95% CI: 15.9–28.3). Positive for
p-ANCA was the most common type of ANCA detection (12 patients; 30%), followed by positive for
anti-PR3 (10 patients; 25%) and positive for antiMPO (7 patients; 17.5%), respectively (Figure 1).
Among those who had a serological test positive
for ANCA, 22 were positive for either p-ANCA or
c-ANCA, and 24 were positive for either anti-MPO
or anti-PR3 with the respective prevalence of
11.9% (95% CI: 7.6–17.4) and 13.0% (95% CI: 8.5–
18.7). The presence of p-ANCA and anti-MPO was
revealed in 2 patients with the prevalence of 1%
(95% CI: 0.1–3.9) and the presence of c-ANCA and
anti-PR3 was found in 2 patients with the prevalence of 1% (95% CI: 0.1–3.9). None of these patients had clinical features of systemic vasculitis.
The respective presence of ATA, elevated ESR,
and weight loss at the onset was associated with
the presence of at least 1 serological test positive
for ANCA according to the univariate analysis, but
only ESR elevation was significantly associated
with the presence of the antibody with an odds
ratio (OR) of 11.36 (95% CI: 1.44–83.65). The other SSc manifestations and clinical features indicative of small vessel vasculitis (viz., digital ulcer,
proteinuria and neuropathy) were not associated with the presence of the antibodies (Table I).
Among those who had proteinuria during follow-up, 9 patients had urine protein > 0.5 g/day, in
5 of whom it was due to diabetic nephropathy and
in 1 to a scleroderma renal crisis. The remaining
patients had non-nephrotic range proteinuria and
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103 (71.5)

Diffuse cutaneous SSc

7 (17.5)

39 (27.1)

2 (1.4)

5 (12.5)
13 (32.5)

19 (13.1)

27 (18.6)

39 (26.9)

11 (7.6)

Tendon friction rub

Hand deformity

Arthritis

Muscle weakness

4 (10)

4 (10)

10 (25)

25 (62.5)

77 (53.1)

50 (34.5)

Salt and pepper appearance

Edematous skin

0

9 (22.5)

21 (14.5)

Telangiectasia

Calcinosis cutis

4 (10)

32 (22.1)
0

27 (67.5)

118 (81.4)

5 (3.5)

Digital gangrene

Digital ulcer

Raynaud phenomenon

1.35 (0.30–4.91)

1.31 (0.56–2.94)

0.62 (0.18–1.82)

0.74 (0.17–2.42)

0.63 (0.26–1.47)

1.47 (0.68–3.26)

NA

1.71 (0.63–4.37)

NA

0.39 (0.09–1.22)

0.48 (0.25–1.14)

13 (8.0)

45 (27.6)

29 (17.8)

21 (12.9)

54 (33.1)

85 (52.2)

2 (1.2)

27 (16.6)

5 (3.1)

32 (19.6)

131 (80.4)

1.64 (0.16–16.97) 3 of 160 (1.9)

3 of 143 (2.1)

1 of 39 (2.6)

24 of 39 (61.5) 1.67 (0.80–3.48) 83 of 160 (51.9)

71 of 143 (49.7)

II

III

74 of 160 (46.3)

41 (25.2)

14 of 39 (35.9)

1

0.57 (0.20–1.46)

69 of 143 (48.3)

I

Functional class:

Clinical characteristics at the onset:

BMI < 18.5 kg/m

2

1.22 (0.37–3.58) 21 of 152 (13.8)

6 of 38 (15.8)

18 of 136 (13.2)

113 (69.3)

95 (58.3)

103 of 142 (72.5) 34 of 38 (89.5) 3.21 (1.04–13.23)* 118 of 158 (74.7)

0.93 (0.41–2.21)

1.09 (0.51–2.39)

30 (18.4)

104 (63.8)

Negative
N = 163
n (%)

2 (9.1)

7 (31.8)

3 (13.6)

2 (9.1)

6 (27.3)

17 (77.3)

0

3 (16.4)

0

4 (18.2)

14 (63.6)

1 (4.6)

12 (54.6)

9 (40.9)

5 (22.7)

3 (13.6)

19 (86.4)

18 (81.8)

13 (59.1)

5 (22.7)

16 (72.7)

Positive
N = 22
n (%)

Either p-ANCA or c-ANCA

Positive for ATA

28 (70)

24 (60)

1.59 (0.61–3.88)

1.56 (0.69–3.75)

Crude OR
(95% CI)

Positive for ACA

Serological test:

84 (57.9)

Duration of disease > 5 years

10 (25)

29 (72.5)

91 (65.8)

25 (17.4)

Female

Positive
N = 40
n (%)

Negative
N = 145
n (%)

At least 1 serological test
for ANCA

Age at onset > 60 years

Clinical characteristics

Table I. Clinical association with the presence of at least 1 serological test for ANCA

116 (72.5)

94 (58.4)

28 (17.5)

104 (64.6)

Negative
N = 161
n (%)

77 of 159 (48.4)

41 (25.4)

1.15 (0.12–5.70)

1.22 (0.39–3.44)

0.73 (0.13–2.73)

0.68 (0.07+3.14)

0.76 (0.23–2.19)

3.12 (0.99–11.27)

NA

0.80 (0.14–3.00)

NA

0.91 (0.21–3.03)

0.43 (0.15–1.29)

2.74 (0.26–29.22)

12 (7.5)

43 (26.7)

28 (18.0)

20 (12.4)

55 (34.2)

89 (55.3)

2 (1.2)

24 (14.9)

5 (3.1)

35 (21.7)

126 (78.3)

4 of 159 (2.5)

1.19 (0.47–2.98) 78 of 159 (49.1)

1

0.87 (0.24–2.66)

0.98 (0.17–3.80) 20 of 152 (13.2)

1

0.76 (0.21–2.30)

1.47 (0.33–5.10)

3.50 (0.79–32.06)

0.63 (0.24–1.77)

0.99 (0.38–2.67)

1.94 (0.62–5.50)

1.10 (0.41–3.15)

Crude OR
(95% CI)

3 (12.5)

9 (37.5)

3 (12.5)

3 (12.5)

5 (20.8)

13 (54.2)

0

6 (25)

0

1 (4.2)

19 (79.2)

0

1.77 (0.30–7.34)

1.65 (0.59–4.36)

0.65 (0.12–2.41)

1.01 (0.18–3.86)

0.51 (0.14–1.51)

0.97 (0.37–2.51)

NA

1.90 (0.56–5.66)

NA

0.16 (0.03–1.04)

1.06 (0.35–3.88)

–

17 of 23 (73.9) 2.80 (0.95–7.47)

6 of 23 (26.1)

5 (20.8)

4 (18.2)

20 (90.9)

15 (62.5)

14 (58.3)

7 (29.2)

16 (66.7)

Positive
N = 24
n (%)

Either anti-MPO or anti-PR3

2.15 (0.58–11.87) 117 of 158 (74.1)

1.95 (0.60–8.31)

1.03 (0.38–2.91)

1.29 (0.35–4.04)

1.51 (0.53–4.97)

Crude OR
(95% CI)

Prevalence and clinical association of the presence of anti-neutrophilic cytoplasmic antibody in systemic sclerosis
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9 (22.5)
2 (5)
11 (27.5)

33 (22.8)

14 (9.7)

67 (46.2)

Stomach involvement

Intestinal involvement

0

Edematous skin

Salt and pepper appearance

8 (5.5)

55 (37.9)

6 (4.1)
3 (7.5)

18 (45)

1 (2.5)

11 (27.5)

49 (33.8)

Telangiectasia

Calcinosis cutis

9 (22.5)

27 (18.6)
1 (2.5)

20 (50)

3 (7.5)

18 (45)

19 (47.5)

6 of 28 (21.4)

70 (48.3)

6 (4.1)

21 (52.5)
1 of 31 (3.2)

3 (2.1)

Digital gangrene

Digital ulcer

Raynaud phenomenon

III

84 (57.9)

55 (37.9)

I

II

Functional class:

Clinical characteristics on the study date:

24 of 109 (22)

mRSS > 20 points

72 (49.7)

2 of 116 (1.7)

Proteinuria

Anemia

0

0

Serum creatinine > 1.4 mg/dl

2 (1.5)

2 of 123 (1.6)

Pulmonary arterial
hypertension

Renal crisis

1 of 37 (2.7)

23 of 123 (18.7)

Pulmonary fibrosis

10 of 37 (27)

0
11 (27.5)

3 9(2.1)

45 (31.0)

Neuropathy

Esophageal involvement

Weight loss

Positive
N = 40
n (%)

At least 1 serological test
for ANCA

Negative
N = 145
n (%)

Clinical characteristics

Table I. Cont.

73 (44.8)

16 (9.8)

36 (22.1)

50 (30.7)

3 (1.8)

Negative
N = 163
n (%)

0
81 (49.7)

2 of 154 (1.3)

1.39 (0.23–6.16)

1.34 (0.62–2.88)

0.59 (0.01–5.14)

0.74 (0.31–1.69)

1.21 (0.02–15.58)

1.27 (0.47–3.14)

1.07 (0.50–2.29)

2.21 (0.51–9.64)

1.44 (0.70–3.00)

1

8 (4.9)

62 (38)

6 (3.7)

51 (31.3)

3 (1.8)

30 (18.4)

75 (46.0)

8 (4.9)

61 (37.4)

94 (57.7)

0.97 (0.29–2.84) 26 of 124 (21.0)

1.90 (0.03–37.45) 3 of 130 (2.3)

NA

NA

1.68 (0.03–33.03) 3 of 140 (2.1)

3 (13.6)

11 (50)

1 (4.6)

9 (40.9)

1 (4.6)

6 (27.3)

15 (68.2)

1 (4.6)

12 (54.6)

9 (40.9)

4 of 13 (30.8)

0

12 (54.6)

0

0

0

4 of 20 (20)

5 (22.7)

0

6 (27.3)

6 (27.3)

0

Positive
N = 22
n (%)

Either p-ANCA or c-ANCA

1.61 (0.61–4.04) 29 of 140 (20.7)

0.44 (0.19–0.99)*

0.49 (0.05–2.30)

0.99 (0.37–2.40)

0.84 (0.35–1.93)

NA

Crude OR
(95% CI)

3.06 (0.48–14.1)

1.63 (0.60–4.41)

1.24 (0.03–11.07)

1.52 (0.54–4.12)

2.54 (0.05–33.10)

1.66 (0.49–4.94)

2.51 (0.90–7.65)

1.31 (0.15–11.65)

2.05 (0.82–5.17)

1

1.68 (0.35–6.59)

NA

1.21 (0.45–3.33)

NA

NA

NA

0.97 (0.22–3.28)

0.36 (0.1–1.09)

NA

1.32 (0.39–3.89)

0.85 (0.26–2.45)

NA

Crude OR
(95% CI)

10 (6.2)

61 (37.9)

7 (4.4)

57 (35.4)

3 (1.9)

32 (19.9)

81 (50.3)

6 (3.7)

64 (39.8)

91 (56.5)

22 of 118 (22)

2 of 128 (1.6)

78 (48.5)

2 (1.3)

0

2 of 137 (1.5)

25 (18.3)

69 (42.9)

14 (8.7)

37 (23.0)

48 (29.8)

3 (1.9)

Negative
N = 161
n (%)

1 (4.2)

12 (50)

0

3 (12.5)

1 (4.2)

4 (16.7)

9 (37.5)

3 (12.5)

9 (37.5)

12 (50)

4 of 19 (21.1)

1 of 19 (5.3)

15 (62.5)

0

0

1 of 23 (4.4)

8 (34.8)

9 (37.5)

2 (8.3)

5 (20.8)

8 (33.3)

0

Positive
N = 24
n (%)

Either anti-MPO or anti-PR3

0.66 (0.01–5.03)

1.64 (0.63–4.26)

NA

0.26 (0.05–0.93)*

2.29 (0.04–29.8)

0.81 (0.19–2.65)

0.59 (0.22–1.55)

0.79 (0.84–17.18)

1.07 (0.42–2.68)

1

0.94 (0.21–3.32)

3.50 (0.06–69.58)

1.77 (0.68–4.86)

NA

NA

3.07 (0.05–60.69)

2.39 (0.78–6.78)

0.80 (0.29–2.09)

0.95 (0.10–4.62)

0.88 (0.24–2.67)

1.18 (0.41–3.15)

NA

Crude OR
(95% CI)
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2 (5)

4 (2.8)

7 (4.8)

Muscle weakness

4 (10)
1 (2.5)

14 (9.7)

1 (0.7)

4 (2.8)

Renal crisis

Serum creatinine > 1.4 mg/dl

20 (50)
25 (62.5)

57 (39.6)

64 (44.1)

CRP > 5.0 mg/dl

Hs-cTNT > 0.014 ng/ml

1 (2.5)

14 (9.7)
39 (97.5)

1 (2.5)

0

109 (75.2)

ESR > 25 mm/h

Low C4

Low C3

Laboratory results on date of testing for ANCA:

2 (5.1)

1 (2.5)

8 of 143 (5.6)

Proteinuria > 0.5 g/day

20 (13.9)

10 (25)

47 (32.4)

Total eosinophil count
> 500 cell/mm 3

mRSS > 20 points

26 (65)

76 (52.4)

Anemia

2 (5)

20 (50)

Pulmonary arterial
hypertension

9 (22.5)

25 (17.2)

75 (51.7)

12 (8.3)

Weight loss

8 (20)
4 (10)

18 (12.4)

Stomach involvement

Intestinal involvement

Pulmonary fibrosis

15 (37.5)

4 (10)

61 (42.1)

Esophageal involvement

Neuropathy

4 (10)

10 (6.9)

Arthritis

6 (15)
14 (35)

19 (13.1)

62 (41.8)

Positive
N = 40
n (%)

Tendon friction rub

Negative
N = 145
n (%)

At least 1 serological test
for ANCA

Hand deformity

Clinical characteristics

Table I. Cont.

51 (31.3)

86 (52.8)

6 (3.7)

2 (1.2)

16 (9.8)

83 (50.9)

28 (17.2)

13 (8)

21 (12.9)

64 (39.3)

7 (4.3)

5 (3.1)

11 (6.8)

66 (40.5)

20 (12.3)

Negative
N = 163
n (%)

2.08 (0.96–4.61)

1.86 (0.16–13.46)

12.88 (2.00–35.81)*

0.24 (0.01–1.66)

NA

0.34 (0.04–1.49)

72 (44.2)

66 (40.5)

126 (77.3)

14 (8.6)

0

20 (12.3)

17 (77.3)

11 (50)

22 (100)

1 (4.6)

1 (4.6)

2 (9.1)

2 (9.1)

6 (27.3)

16 (72.7)

0

0

2 (9.1)

12 (54.6)

6 (27.3)

3 (13.6)

5 (22.7)

12 (54.6)

2 (9.1)

3 (13.6)

3 (13.6)

10 (45.5)

5 (22.7)

Positive
N = 22
n (%)

Either p-ANCA or c-ANCA

0.43 (0.01–3.41) 10 of 161 (6.2)

0.70 (0.28–1.62)

1.69 (0.77–3.78)

1.86 (0.16–13.46)

3.69 (0.05–291.78)

1.04 (0.23–3.59)

0.93 (0.44–2.00)

1.39 (0.52–3.48)

1.23 (0.27–4.38)

1.76 (0.61–4.73)

0.83 (0.37–1.79)

1.04 (0.10–5.77)

3.92 (0.69–21.90)

1.50 (0.32–5.58)

0.72 (0.32–1.57)

1.17 (0.35–3.36)

Crude OR
(95% CI)

51 (31.7)

87 (54.0)

1 (0.6)

16 (9.9)

84 (52.2)

29 (18.0)

14 (8.7)

21 (13.0)

69 (42.9)

8 (5.0)

4 (2.5)

12 (7.5)

69 (42.9)

22 (13.7)

Negative
N = 161
n (%)

4.25 (1.41–15.34)*

1.45 (0.54–3.93)

NA

0.50 (0.01–3.64)

NA

0.75 (0.08–3.51)

75 (46.6)

64 (39.8)

125 (77.6)

14 (8.7)

0

21 (13.0)

14 (58.3)

13 (54.2)

23 (95.8)

1 (4.2)

1 (4.2)

1 (4.2)

0

6 (25)

15 (62.5)

1 (4.2)

2 (8.3)

11 (45.8)

5 (20.8)

2 (8.3)

5 (20.8)

7 (29.2)

1 (4.2)

4 (16.7)

2 (8.3)

7 (29.2)

3 (12.5)

Positive
N = 24
n (%)

Either anti-MPO or anti-PR3

1.51 (0.15–7.86) 12 of 159 (7.6)

0.82 (0.25–2.38)

2.38 (0.83–7.80)

NA

NA

0.92 (0.10–4.40)

1.16 (0.43–3.17)

1.81 (0.53–5.40)

1.82 (0.30–7.50)

1.99 (0.52–6.41)

1.86 (0.69–5.09)

2.23 (0.21–12.78)

4.99 (0.71–27.68)

2.18 (0.36–9.28)

1.22 (0.45–3.29)

2.10 (0.54–6.81)

Crude OR
(95% CI)

1.59 (0.61–4.24)

1.77 (0.68–4.65)

6.62 (0.99–280.28)

0.45 (0.01–3.26)

NA

0.30 (0.01–2.08)

NA

0.72 (0.22–2.04)

1.42 (0.54–3.89)

3.57 (0.61–4.24)

6.96 (0.08–549.30)

0.82 (0.09–3.91)

0.78 (0.30–2.00)

1.20 (0.32–3.69)

0.95 (0.10–4.62)

1.75 (0.46–5.57)

0.55 (0.18–1.49)

0.83 (0.02–6.72)

7.85 (1.33–
44.83)*

1.13 (0.12–5.61)

0.55 (0.18–1.49)

0.90 (0.16–3.42)

Crude OR
(95% CI)

Prevalence and clinical association of the presence of anti-neutrophilic cytoplasmic antibody in systemic sclerosis
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0
4 (2.5)

*Statistically significant. OR – odds ratio, SSc – systemic sclerosis, ATA – anti-topoisomerase I antibody, ACA – anti-centromere antibody, mRSS – modified Rodnan skin score, NA data not available due to statistical limitation
(one cell was zero).

NA

NA

0.92 (0.02–7.50)

0.72 (0.02–5.58)
0

1 (4.6)
8 (4.9)

4 (2.5)
NA

0.43 (0.01–3.46)

4 (2.8)
Cancer

1 (2.5)
8 (5.5)
Hypothyroidism

0

3.06 (0.94–9.01)

1.57 (0.67–4.61)
6 (25)

7 (29.2)

28 (17.5)

19 (11.9)

0.98 (0.22–3.28)

1.41 (0.32–4.86)

4 (18.2)
30 (18.5)
1.38 (0.51–3.45)

22 (13.6)
10 (25)

9 (22.5)
25 (17.4)

16 (11.1)

Dyslipidemia

Essential hypertension

2.67 (0.97–6.96)

12 (7.4)
5 (12.5)
Diabetes mellitus

10 (6.9)

1.91 (0.48–6.62)

4 (18.2)

13 (8.1)
3 (13.6)

1.98 (0.33–8.25)

2 (8.3)

Positive
N = 24
n (%)
Negative
N = 161
n (%)
Positive
N = 22
n (%)
Negative
N = 163
n (%)
Positive
N = 40
n (%)
Negative
N = 145
n (%)
Coexisting disease:

Clinical characteristics

Table I. Cont.

At least 1 serological test
for ANCA

Crude OR
(95% CI)

Either p-ANCA or c-ANCA

Crude OR
(95% CI)

Either anti-MPO or anti-PR3

Crude OR
(95% CI)

1.03 (0.11–5.04)

Ajanee Mahakkanukrauh, Siraphop Suwannaroj, Ratanavadee Nanagara, Chingching Foocharoen

no urine sediment. None of the patients underwent kidney biopsy. The median proteinuria was
1.26 g/day (IQR: 0.71–2.35).
Telangiectasia and muscle weakness at follow-up was significantly associated with the presence of either anti-MPO or anti-PR3; according
to both univariate and logistic regression analysis (OR = 0.25, 95% CI: 0.07–0.93 and OR = 7.97,
95% CI: 1.75–36.42, respectively). Elevated level of hs-cTnT was the only variable significantly
associated with the presence of either p-ANCA
or c-ANCA among our SSc patients (OR = 4.25,
95% CI: 1.41–15.34) (Table I).
After subgroup analysis, there was no clinical
difference between the patients who were positive for p-ANCA and anti-MPO and also between
those who were positive for c-ANCA and anti-PR3.

Discussion
The prevalence of ANCA positivity among our
SSc patients is comparable to previous reports
(i.e., 2.4–11.7%) [11–15, 31] Although the dcSSc
subset is common among Thai patients, the
prevalence of ANCA positivity was not different
between dcSSc and lcSSc subsets, like the result
from the previous study that revealed ANCA positivity in both dcSSc and lcSSc subsets [7, 13, 32].
According to our analysis, erythrocyte sedimentation rate elevation, rise of hs-cTnT, telangiectasia and muscle weakness were associated with
the presence of ANCA in Thai SSc, whereas the
study of Rho et al. found an association between
anti-topoisomerase I antibody and the occurrence
of ANCA-associated vasculitis [32]. However, most
of the studies did not find a clinical association
with the presence of ANCA (Table II).
According to the multivariate analysis, hs-cTnT
was the parameter associated with the presence
of either p-ANCA or c-ANCA. hs-cTnT is a cardiac
marker of myocardial injury and it has a high sensitivity and negative predictive value for diagnosis
of acute myocardial injury [33]. Of note, 48% of
our patients had elevated hs-cTnT and none had
clinically suggested myocardial infarction or other causes of rise of hs-cTnT. A large cohort from
Italy showed that the prevalence of positivity
for ANCA among SSc patients was 5.8%, among
whom 65% were positive for p-ANCA. The patients who were ANCA positive had a significantly
higher incidence of myocardial inflammation and
mortality rate than those who were ANCA negative [34]. The study, however, was not published,
so the patients’ clinical characteristics and details
of the study have not been fully reported. According to another study, 37% of SSc patients in WHO
functional class (FC) I had elevated hs-cTnT without any cardiac symptoms. The authors found that
there was no correlation between inflammatory
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Table II. Comparison of prevalence and factors associated with ANCA positivity in SSc patients
Author(s)

N

Ethnicity

Prevalence of ANCA positivity

Clinical association
p-ANCA or
c-ANCA

Our study

Derrett-Smith,
et al. [31]

185

Thai

At least 1 test positive 21.6%
Either p-ANCA or c-ANCA 11.9%
Either anti-MPO or anti-PR3 13%
p-ANCA 6.5%
c-ANCA 2.2%
Anti-MPO 3.8%
Anti-PR3 5.4%
Both p-ANCA and anti-MPO 1%
Both c-ANCA and anti-MPO 1%

Anti-MPO or
anti-PR3

Erythrocyte sedimentation rate
elevation (OR = 11.36)
High-sensitivity
cardiac
troponin-T
elevation
(OR = 4.25)

Telangiectasia
(OR = 0.25) and
muscle weakness
(OR = 7.97)

2,200

English

Either anti-MPO or anti-PR3 0.4%
(8 cases), of which 1 was p-ANCA
positive

–

GN (6 of 8 cases),
skin (4 of 8 cases),
peripheral neuropathy
(2 of 8 cases)

Ruffatti,
et al. [13]

115

Italian

At least 1 test positive 7%
p-ANCA 4.3%
Anti-MPO (medium to high titer)
0.8%
Anti-PR3 (medium to high titer)
3.5%
Both p-ANCA and anti-MPO 0.8%
Both p-ANCA and anti-PR3 3.5%

No significant
clinical
association

No significant clinical
association

Akimoto,
et al. [14]

77

Japanese

p-ANCA 11.7%
c-ANCA 0%
Anti-MPO 22.1%
Both p-ANCA and anti-MPO 9.1%

None

1 who was positive
for both p-ANCA
and anti-MPO had
systemic small vessel
necrotizing angiitis

Caramaschi,
et al. [12]

62

Italian

Anti-MPO weakly positive 1.6%
Anti-PR3 1.6%

–

None

Rho,
et al. [32]

50

Korean

Anti-MPO 72%
Anti-PR3 24%

Merkel,
et al. [11]

45

American

Atypical ANCA 15.6%
Either p-ANCA or c-ANCA 0%
Either anti-PR3 or anti-MPO 0%

Liang,
et al. [7]

14

American

Both p-ANCA and anti-MPO 71.4%
p-ANCA, anti-MPO and anti-PR3
7.1%

markers and the elevation of hs-cTnT [35]. The primary mechanism of myocardial injury among SSc
patients is thus probably not due to inflammation.
Elevated hs-cTnT might be a marker of abnormal
myocardial microcirculation leading to focal myocardial ischemia and finally myocardial fibrosis
[36]. The association between ANCA and elevated of hs-cTnT remains uncertain. ANCA would be
a marker of either vasculopathy or vasculitis of
the myocardial small vessel in SSc patients. Myocardial and/or myocardial vessel biopsy could be
helpful for confirmation of the association; however, it is difficult to obtain proof because of the
invasive procedure. We suggest performing serial
hs-cTnT and long-term clinical follow-up in cases
of ANCA positivity in order to determine the progression of cardiac involvement and the development of clinical vasculitis.

Anti-topoisomerase associated with
the occurrence of ANCA-associated
vasculitis (OR = 3.1)
–

–

Classical clinical vasculitis included
glomerulonephritis, pulmonary-renal
syndrome, skin purpura and neuropathy

Although hs-cTnT was associated with the
presence of either p-ANCA or c-ANCA and ESR was
associated with the presence of either anti-MPO
or anti-PR3, no SSc clinical features or overlap
clinical features were found between SSc and systemic vasculitis (i.e., digital ulcer, neuropathy, proteinuria) associated with the presence of ANCA.
None of our patients had clinical signs suggestive
of systemic vasculitis despite being positive for
both p-ANCA and anti-MPO or positive for both
c-ANCA and anti-PR3. As in a previous study, ANCA
has been reported in SSc patients who had no clinical vasculitis [14]. The SSc patients who had no
clinical features of vasculitis were often anti-MPO
positive but negative for p-ANCA [14]. Some authors suggested that anti-MPO might be a false
positive in SSc or might indicate polyclonal activation, so it might not be a pathologic antibody in
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SSc [14]. As with a previous study, we also found
that clinical features such as digital ulcers, glomerulonephritis and myositis were not different
between those who were positive and negative
for ANCA [34]. Thus, ANCA seems to be a non-specific autoantibody in pure SSc as anti-Ro52 is in
SSc [37]. According to our results and the low
prevalence of SSc overlap systemic vasculitis [38],
ANCA should not be routinely investigated in SSc
patients; however, we suggest testing for ANCA in
cases of clinically suggestive clinical vasculitis or
refractory digital ischemia/ulcer.
All of the patients who had cancer after diagnosis of SSc (4 patients) were negative for ANCA. The
ANCA seems to be a protective factor against cancer in SSc but confidence in the statistical analysis
was limited because one cell was zero. We suggest a longitudinal follow-up among those who
were negative for ANCA. The analysis should also
include non-SSc patients who had cancer in order
to determine the association between cancer and
the presence of ANCA.
Glomerulonephritis is a clinical feature of ANCAassociated vasculitis and it should be differentiated from scleroderma renal crisis, which is a common renal complication in SSc. ANCA-associated
glomerulonephritis always has normal renin levels
and histopathological findings of the presence of
pauci-immune crescentic glomerulonephritis with
the absence of vascular changes while the scleroderma renal crisis always has increase of renin
level, hypertension and vasculopathy from renal
histopathological findings [39]. The patient who
was diagnosed with SSc overlap ANCA-associated
glomerulonephritis would benefit from treatment
with a high dose of steroid and immunosuppressant. Kidney biopsy and testing for ANCA should
be performed in SSc patients who have normotensive renal failure. Since none of our patients had
clinical features of glomerulonephritis and none of
those with proteinuria had undergone kidney biopsy, we cannot be sure whether our patients had
occult glomerulonephritis or renal involvement in
SSc or not.
Our study had a few limitations. First, no patient was diagnosed with scleroderma-overlap
systemic vasculitis, leading to limitations in the
power of the statistical analyses. Second, we did
not explore the nature of rising serum creatinine
by kidney biopsy because the patients had no clinical features of glomerulonephritis, so we could
not ascertain the cause of renal impairment in
those patients. Third, there were missing data of
some clinical features at the onset of the disease;
however, there were only a few missing data, so it
only slightly affected the statistical analysis. The
strengths of our study were: (a) inclusion of the
correct number of patients according to sample

1704

size calculation, thus validating the prevalence of
having SSc and being ANCA positive; and (b) inclusion of parameters of interest, particularly clinical
features that might overlap between SSc and systemic vasculitis, cardiac enzyme, and inflammatory markers, revealing the possible role of ANCA
testing in SSc. These preliminary data, moreover,
have value for evaluating the presence of ANCA
in SSc patients and the findings could provide insights into giving patients better care and planning future studies.
In conclusion, around one-fifth of SSc patients
have detectible ANCA without any features of vasculitis. The presence of ANCA is associated with
inflammation and myocardial injury. ANCA is not
antibody specific for vasculitis in SSc. Long-term
follow-up is needed to elucidate the clinical implications.
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