
Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org
This article is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 International License, which permits 

unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited
524

Original Article J Clin Med Res. 2019;11(7):524-531

Clinical Manifestation and Incidence of Cardiopulmonary 
Complications in Early Systemic Sclerosis Patients with 

Different Antibody Profiles
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Abstract

Background: There has been no prior inception cohort study com-
paring clinical manifestations and incidence rate (IR) of cardiopul-
monary involvement among early systemic sclerosis (SSc) patients 
by difference in autoantibody profiles. We compared the differences 
in the clinical presentation at study entry and cumulative organ com-
plications at last visit, as well as the IR of cardiopulmonary compli-
cations between anti-topoisomerase I antibody-positive SSc patients 
(pATA), ATA-negative (nATA), and the positive anti-centromere an-
tibody patients (pACA).

Methods: An inception cohort of early diagnosis SSc patients (dis-
ease duration ≤ 3 years) seen at the Rheumatology Clinic, Maharaj 
Nakorn Chiang Mai Hospital, between January 2010 and June 2016, 
was studied. SSc patients who had follow-up duration as less than 1 
year and those diagnosed with an overlap syndrome were excluded. 
All participants underwent electrocardiography (ECG), echocardi-
ography, and high-resolution computed tomography (HRCT) at the 
study entry and then annually.

Results: A total of 114 patients (90 diffuse cutaneous SSc (dcSSc), 69 
women) with mean (standard deviation, SD) disease duration of 11.7 
(8.8) months at cohort entry and an observational period of 3.8 (1.6) 
years, were recruited. There were 89 patients (78.1%) with pATA, 18 
(15.8%) with nATA, and 7 (6.1%) with pACA. At enrollment, both 
pATA and nATA groups had a higher prevalence of dcSSc subtype, 
and interstitial lung disease (ILD) when compared with the pACA 
group. At the last visit, the pATA group had a higher cumulative prev-
alence of digital ulcers, joint contracture and tendon friction rub than 
the other groups. Both the pATA and nATA groups had a significantly 

higher IR of ILD compared to the pACA group (54.9 and 57.8 vs. 6.3 
per 100 person-years). During the study period, no suspected myosi-
tis, systolic pulmonary artery pressure (sPAP) ≥ 50 mm Hg or cardiac 
complications was observed in the pACA group.

Conclusions: In our study cohort, the majority of which were dcSSc 
subtype with pATA, it was found that the presence of SSc-specific 
autoantibodies was associated with a distinctive clinical presentation 
and cumulative internal organ involvement, even in the early phase 
of the disease. Cardiopulmonary complications were rarely seen in 
the pACA group; whereas ILD complications were very common in 
both the pATA and nATA groups. A further study into the association 
of autoantibodies in nATA patients with ILD complications is needed.

Keywords: Anti-topoisomerase I antibody; Anti-centromere anti-
body; Clinical manifestation; Incidence; Systemic sclerosis

Introduction

Systemic sclerosis (SSc) is a complex autoimmune connective 
tissue disease of unknown etiology which is contributed by 
vascular injury, autoimmune alteration and fibrosis of the skin 
and visceral organs. SSc patients are mainly classified into dif-
fuse cutaneous SSc (dcSSc) and limited cutaneous SSc (lcSSc) 
subsets according to the extent of skin involvement. Although 
dcSSc and lcSSc subsets are associated with organ manifesta-
tions, large cohort studies have shown that autoantibody status 
in SSc patients is also associated with clinical manifestations 
and organ system involvement as well as prognostic and sur-
vival features [1-4]. Information from both clinical subset and 
autoantibody status should be combined to evaluate the long-
term prognosis of SSc patients [2].

Anti-topoisomerase I antibody (ATA) and anti-centromere 
antibody (ACA) are the autoantibodies routinely used in gen-
eral clinical practice for early diagnosis of SSc according to 
the 2013 American College of Rheumatology (ACR)/the 
European League Against Rheumatism (EULAR) classifica-
tion criteria for SSc [5]. Prior large prevalence studies have 
reported that there is a higher prevalence of the dcSSc sub-
set [2, 3, 6-8], joint involvement [2, 3], tendon friction rub [2, 
3], digital ulcers [2], interstitial lung disease (ILD) [2, 3, 6-
8], pulmonary hypertension associated with ILD [2] and heart 
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involvement [2, 3, 6, 7] in ATA-positive SSc patients than in 
the ACA-positive subset. On the other hand, there is a higher 
prevalence of the lcSSc subset [2, 3, 6] and isolated pulmonary 
hypertension [2, 3] in the ACA-positive patients. Therefore, 
the ATA-positive subset has been associated with more severe 
organ involvement [2, 3, 6-8] and poorer clinical outcome than 
the ACA-positive subset [1, 3].

Most reports which have pointed out comparisons be-
tween different autoantibody profiles regarding the prevalence 
of clinical manifestations have included SSc patients with 
variation in the phase of the course of the disease. Moreover, 
it has been reported that Thai SSc patients have a higher preva-
lence of an ATA-positive test (80-85.7%) [9, 10] than those 
from East Asia (Japan (23.5%) [7] and China (59.9%) [8]), 
and Western countries (22.2-36.8%) [3, 11]. Therefore, the 
difference seen in Thailand as regards the characteristics of 
autoantibody profiles may affect the clinical presentation and 
incidence of cardiopulmonary complications when compared 
to the earlier studies [3, 7, 8, 11].

In addition, there is no prior inception cohort study com-
paring clinical manifestations and incidence rate (IR) of car-
diopulmonary involvement among SSc patients by difference 
in autoantibody profiles. Therefore, this inception cohort study 
was conducted to compare the differences in the initial clinical 
presentation and cumulative organ involvement, as well as the 
IR of cardiopulmonary complications between ATA-positive 
SSc patients, ATA-negative and ACA-positive SSc patients.

Materials and Methods

Study population

This study cohort was recruited from the Rheumatology 
Clinic, Chiang Mai University, and included all consenting, 
consecutive adults (≥ 18 years). The cohort consisted of early 
diagnosed SSc patients (disease duration ≤ 3 years from first 
non-Raynaud’s phenomenon (NRP) attributable to SSc), from 
January 2010 to June 2016. All patients fulfilled the 1980 clas-
sification criteria of SSc [12] and/or the ACR/EULAR crite-
ria 2013 for the classification of SSc [5]. The patients were 
classified as dcSSc or lcSSc in accordance with LeRoy and 
Medsger’s classification criteria [13]. Exclusion criteria were 
SSc patients who had follow-up duration from the enrolment 
on the study to their last visit as less than 1 year and those di-
agnosed with an overlap syndrome (SSc with systemic lupus 
erythematosus or SSc with rheumatoid arthritis).

Clinical evaluation

At cohort entry the following were recorded: demographic 
data, clinical presentation, and current medication. In addi-
tion laboratory tests were carried out including complete blood 
count, creatinine, creatine kinase (CK) levels, erythrocyte 
sedimentation rate (ESR), and prohormone of brain natriuretic 
peptide (proBNP) level. Tests for antinuclear antibodies and 
ACAs (by immunofluorescence on Hep2 cells), and ATA (by 

enzyme-linked immunosorbent assay (ELISA)) were also car-
ried out. The severity of the skin involvement was assessed 
using a modified Rodnan skin score (mRSS) [14]. All partici-
pants underwent electrocardiography (ECG), echocardiogra-
phy, and high-resolution computed tomography (HRCT) at the 
study entry and then annually. The ECG and echocardiography 
results were assessed by an experienced cardiologist (N. P.) 
blinded to the clinical data. The HRCT results were interpreted 
by an experienced thoracic radiologist (J. E.) blinded to the 
clinical data. The patients were seen at regular intervals be-
tween 1 and 3 months based on the severity of their disease 
and they received medical treatment as recommended by their 
attending rheumatologists.

Complete data, including clinical manifestations and 
blood tests, were collected every 6 months. At the last visit, 
the cumulative clinical manifestations were recorded. The sur-
vival status of the participants was recorded for all patients in 
June 2016.

Definitions

The onset of SSc was defined as the time of the first NRP at-
tributable to SSc as reported by the patient. Duration of disease 
was calculated as the interval between the disease onset and 
the time at the study entry. Duration of follow-up was calcu-
lated as the interval between the cohort entry and the time of 
the last follow-up or death. Initial clinical characteristics were 
defined as the organ involvement detected at cohort entry. Cu-
mulative clinical characteristic was defined as the presence of 
organ involvement being more than one in the recorded data 
during the observational period.

The presence of organ involvement was assessed as 
“yes” or “no” according to the following definitions: periph-
eral vascular manifestations were defined by the presence of 
Raynaud’s phenomenon (RP), digital pitting scar, digital ulcer 
or telangiectasia; a digital ulcer was defined as active or healed 
ulceration which was present at the volar aspect of the digital 
pulp.

Skin manifestation was defined by the presence of hypo-
hyperpigmentation. Musculoskeletal manifestations were 
defined by the presence of arthritis, joint contracture, tendon 
friction rub, or suspected myositis. Joint contracture was de-
fined as presence of stiffness in any joints, which decreased 
the range of motion and prevented full extension. Suspected 
myositis was defined as CK levels elevated to be ≥ 500 IU/L 
in the absence of other explainable causes such as statin use or 
hypothyroidism.

Gastrointestinal involvements were defined as the pres-
ence of gastroesophageal reflux disease (GERD) or dysphagia 
symptoms reported by the patient.

Cardiac involvements were defined by the presence of 
any of the following which were detected by echocardiogra-
phy, in the absence of other explainable causes: 1) pericardial 
effusion; 2) left ventricular ejection fraction lower than 50% 
(LVEF < 50%); or 3) right ventricular dysfunction (RVD). 
RVD was defined as being present when the tricuspid annular 
plane systolic excursion (TAPSE) was less than 1.6 cm, the 
right ventricular annular velocity was less than 10 cm/s, the 
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right ventricular fraction area change was less than 35%, or 
a localized right ventricular aneurysmal change was detected 
[15]. In addition, cardiac involvement was also defined as be-
ing existed if presence of conduction alteration was detected 
by ECG, which includes any bundle branch block, second or 
third degree atrioventricular block, QRS duration (QRSd) > 
120 ms, or prolonged corrected QT (QTc) interval [16]. The 
prevalence of left ventricular diastolic dysfunction prior to 
2016 was based on the 2009 recommendations for evaluation 
of left ventricular diastolic dysfunction by echocardiography 
[17]. Since 2016, the diagnosis is based on the 2016 recom-
mendations for the evaluation of left ventricular diastolic func-
tion by echocardiography [18].

Pulmonary involvement was defined as the presence of: 1) 
ILD determined by HRCT, or 2) suspected pulmonary arterial 
hypertension defined as estimated systolic pulmonary arterial 
pressure (sPAP) being ≥ 50 mm Hg at rest, with normal LVEF 
determined by echocardiography [19].

Scleroderma renal crisis was defined as present if fulfilling 
the criteria described by the international scleroderma crisis 
study group [20].

Sicca symptoms were defined as present when ocular or 
oral dryness was reported by the patients.

Statistical analysis

The descriptive data are presented as percentages or mean ± 
SD, where appropriate. Clinical manifestations and laboratory 
investigations were compared between groups based on the 
three serological profiles (single ATA-positive (ATA-positive), 
both ATA and ACA-negative (ATA-negative) and single ACA-
positive (ACA-positive)), using Chi-square test, Fisher’s exact 
test, one-way analysis of variance (ANOVA), and Kruskal-
Wallis test as appropriate. The Mann-Whitney U test was used 
to compare nonparametric continuous variables between two 
subgroups. The time from first NRP to the first diagnosed 
LVEF < 50%, RVD, ILD and sPAP ≥ 50 mm Hg was analyzed 
using the Kaplan-Meier plot. The patient data were censored 
when: 1) any of the following cardiopulmonary involvements 
were detected: LVEF < 50%, RVD, ILD, or sPAP ≥ 50 mm Hg; 
and 2) any event occurred which included death or the end of 
the study was reached.

The comparison of the differences in cumulative inci-
dence consisted of analysis of LVEF < 50%, RVD, ILD, and 
sPAP ≥ 50 mm Hg between the three serology subgroups, us-
ing the log-rank test. The IR of any cardiopulmonary involve-
ment between the two groups was compared using the Mantel 
Haenszel method. P values < 0.05 were considered statisti-
cally significant. Statistical analyses were performed using 
Stata for Windows version 13.0 (StataCorp, College Station, 
TX, USA).

Ethics statement

This study was approved by the Chiang Mai University Re-
search Ethics Committee in compliance with the 1964 Decla-
ration of Helsinki and its later amendment. All patients gave 

written consent at study entry.

Results

Demographic and clinical characteristics

Out of the 115 early-SSc patients which fulfilled the inclusion 
criteria and were initially enrolled into the study, one patient 
with dcSSc was excluded due to having a combined ATA-posi-
tive and ACA-positive test, leaving a cohort of 114 patients (69 
women, 90 dcSSc) in the final analysis. Of the 114, there were 
89 patients (78.1%) who were ATA-positive, 18 (15.8%) ATA-
negative and seven (6.1%) ACA-positive. One hundred twelve 
patients (98.2%) had an ANA-positive result (titer ≥ 1:160), of 
which 71 (63.4%) had positive patterns as fine speckle and nu-
cleolar, 13 (11.6%) coarse speckle, eight (7.1%) fine speckle, 
eight (7.1%) homogeneous, seven (6.3%) centromere, three 
(2.7%) homogeneous and nucleolar and two (1.7%) nucleolar. 
The mean ± SD age at disease onset was 51.4 ± 8.5 years and 
the duration of the disease from the first NRP to the study entry 
was 11.7 ± 8.8 months. The mean ± SD duration of follow-up 
from the study entry was 3.8 ± 1.6 years.

Demographic data between the three serology subgroup-
ings at cohort entry were compared. The results are shown in 
Table 1. The ATA-positive group had a significantly higher 
prevalence dcSSc subtype compared to patients in the ATA-
negative and ACA-positive groups. The ACA-positive sub-
group had significantly longer mean disease duration from 
NRP to study entry compared to the ATA-positive and ATA-
negative groups.

There were no significant differences between the three 
serology subgroups with regard to age at disease onset, and 
duration of follow-up, as well as the proportion of presenting 
manifestation, and immunosuppressant or corticosteroid use. 
The mean ± SD dose of prednisolone was 3.0 ± 4.1 mg/day. 
At the end of the study, 87 patients (76.3%) continued follow-
up, 13 (11.4%) referred themselves to other hospitals due to 
clinical improvement, eight (7.0%) failed to follow-up, and six 
(5.3%) patients died.

Comparison of clinical manifestations between serology 
subgroupings at cohort entry

At cohort entry, the ACA-positive group had a significantly 
higher prevalence of telangiectasia than the ATA-positive and 
ATA-negative groups. The ATA-positive group had a signifi-
cantly higher prevalence of skin hypo-hyperpigmentation than 
the ATA-negative and ACA-positive groups. Both ATA-posi-
tive and ATA-negative groups showed a significantly higher 
prevalence of ILD compared to the ACA-positive group 
(80.9% and 77.8% vs. 0) (Table 2). Analysis of the initial labo-
ratory tests showed that there were no significant differences 
between the three subgroupings (ATA-positive, ATA-negative 
and ACA-positive) with regard to values of creatinine, CK and 
proBNP.

According to the initial echocardiography, there were no 
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significant differences between the three groups regarding the 
mean ± SD values of %LVEF (68.4 ± 7.9 vs. 66.7 ± 7.2 vs. 
70.2 ± 4.5, P = 0.562), tricuspid regurgitation velocity (m/s) 
(2.4 ± 0.3 vs.2.6 ± 0.5 vs. 2.5 ± 0.3, P = 0.143), deceleration 
time (s) (0.22 ± 0.05 vs.0.21 ± 0.05 vs.0.19 ± 0.03, P = 0.184), 
and sPAP (31.6 ± 8.8 vs.36.5 ± 15.5 vs. 33.1 ± 6.1, P = 0.230). 
In addition, the prevalence of left ventricular diastolic dys-
function was comparable between the three groups (50.6% vs. 
38.9% vs. 42.9%, P = 0.690).

Comparison of cumulative clinical manifestations between 
serology subgroupings at the last visit

At the last visit, the ATA-positive group had a higher cumu-
lative clinical prevalence consisting of digital pitting scars, 
digital ulcers, telangiectasia, skin hypo-hyperpigmentation, 
joint contracture, and tendon friction rub than either the ATA-
negative or ACA-positive group. In addition, both ATA-pos-
itive and ATA-negative groups had a higher cumulative pro-
portion of ILD complications than the ACA-positive group 
(Table 3).

Incidence of cardiopulmonary involvements

After the cohort entry, with a mean observational period of 4 
years, 14 patients (12.3%) developed LVEF < 50%, 16 (14.0%) 
developed RVD, 10 (8.8%) developed ILD, five (4.4%) devel-
oped sPAP ≥ 50 mm Hg, and six died (5.3%).

Over the observational time from NRP, there were no sig-
nificant differences between the three groups with regard to the 
cumulative incidence of LVEF < 50% (P = 0.271) (Fig. 1a), 
RVD (P = 0.200) (Fig. 1b) and sPAP ≥ 50 mm Hg (P = 0.223) 

(Fig. 1c). Interestingly, both the ATA-positive and ATA-nega-
tive groups showed significantly higher cumulative incidence 
of ILD compared to the ACA-positive group (P = 0.006) (Fig. 
1d). There were no cardiopulmonary complications including 
LVEF < 50%, RVD and sPAP ≥ 50 mm Hg observed in the 
ACA-positive group.

The IR of ILD complications per 100 person-years be-
longing to the ATA-positive, ATA-negative, and ACA-positive 
groups were 54.99, 57.83 and 6.33, respectively. The IR ra-
tio of ILD complications between ATA-positive and ACA-
positive groups was 8.68 (95% confidence interval (CI) 2.32 - 
72.98). In addition, the IR ratio of ILD complications between 
the ATA-negative and ACA-positive groups was 9.13 (95% CI 
2.15 - 81.87).

There was comparable modest IR between the ATA-posi-
tive and ATA-negative groups according to LVEF < 50% (3.83 
per 100 person-years vs. 1.36 per 100 person-years, P = 0.319), 
RVD (4.80 per 100 person-years vs. 1.40 per 100 person-years, 
P = 0.202), and sPAP ≥ 50 mm Hg (1.86 per 100 person-years 
vs. 4.60 per 100 person-years, P = 0.223).

Discussion

To our knowledge, this is an inception cohort study in SSc pa-
tients in early stages of the disease (disease duration ≤ 3 years) 
describing the association of clinical manifestations and IR of 
cardiopulmonary based on different autoantibody profiles rou-
tinely used in general practice. Our cohort included a homoge-
neous study population of SSc patients in early phases of the 
disease with a mean disease duration of 1 year from the first 
NRP to study entry.

This study population had a high prevalence in the dcSSc 
subset (78.9%) and ATA-positive patients (78.1%) which were 

Table 1.  Demographics

ATA positive (n = 89) ATA negative (n = 18) ACA positive (n = 7) P value
DcSSc subtype 79 (88.8)a, c 9 (50.0) 2 (28.6) < 0.001
Female 50 (56.2) 14 (77.8) 5 (71.4) 0.206
Age at diagnosis (years) 52.0 ± 8.3 49.7 ± 10.1 48.6 ± 6.2 0.377
Disease duration (months) 11.7 ± 8.9c 8.1 ± 4.6b 21.4 ± 8.9 0.003
Follow-up duration (years) 3.9 ± 1.6 3.5 ± 1.4 3.4 ± 1.5 0.466
Presenting manifestation
  Raynaud’s phenomenon 12 (13.5) 6 (33.3) 1 (14.3) 0.120
  Swollen or indurated skin 18 (20.2) 3 (16.7) 0 0.666
  Arthritis 6 (6.7) 1 (5.6) 0 1.000
  Combined manifestation 49 (55.1) 7 (38.9) 6 (85.7) 0.120
Current medication
  Immunosuppressant 42 (47.2) 6 (33.3) 4 (57.1) 0.442
  Corticosteroid 39 (43.8) 7 (38.9) 2 (28.6) 0.830

Data are expressed as mean ± SD or number (%); dcSSc: diffuse cutaneous systemic sclerosis; in total group, immunosuppressive medication in-
cluded: 30 cyclophosphamide (26.3%), 14 methotrexate (12.3%), five azathioprine (4.4%), and three mycophenolate mofetil (2.6%). aP < 0.05, ATA 
positive versus ATA negative; bP < 0.05, ATA negative versus ACA positive; cP < 0.05, ATA positive versus ACA positive.
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higher than the 22.2-36.8% range of ATA-positive patients 
reported by Western countries [3, 11], which should be high-
lighted. In addition in our study population, there was a low 
prevalence of ACA-positive patients (6.1%) which is lower 
than the range of 20.3-32.3% reported by Western studies [3, 
11]. Our study found that ATA-positive patients had a higher 
prevalence of the dcSSc subset (88.8%) and had shorter dis-
ease duration from the first NRP to study entry, suggesting a 
rapidly progressive disease course compared to ACA-positive 
patients concordant with other studies [2-4].

At study entry, we found that ATA-positive patients had 
more severe mRSS and a higher proportion of hypo-hyper-
pigmentation, but had a lower proportion of telangiectasia 
than ACA-positive patients. In addition, ATA-negative SSc 
patients, of whom half were in the dcSSc subset, tended to 

have less severe clinical manifestations with respect to mRSS, 
telangiectasia and hypo-hyperpigmentation compared to ATA-
positive patients.

Interestingly, both ATA-positive and ATA-negative pa-
tients had a high comparable prevalence of ILD, whereas no 
ILD was observed in ACA-positive patients, suggesting both 
ATA-positive and ATA-negative SSc patients had more severe 
ILD complications than the ACA-positive patients. The non-
specific interstitial pneumonitis (NSIP) pattern was the most 
common HRCT finding in both ATA-positive (69.7%) and 
ATA-negative subsets (72.7%).

At the last visit, at the end of the mean observational pe-
riod of 3.8 years, there were some differences in organ com-
plications in the ATA-positive group. These consisted of a 
significantly higher cumulative prevalence of digital pitting 

Table 2.  Comparison of Initial Clinical Manifestations by Immunological Profile at Cohort Entry

Clinical manifestation at entry ATA positive (n = 89) ATA negative (n = 18) ACA positive (n = 7) P value
Peripheral vascular manifestations
  Raynaud’s phenomenon 78 (87.6) 18 (100) 5 (71.4) 0.091
  Digital pitting scar 50 (56.2) 5 (27.8) 4 (57.1) 0.082
  Digital ulcer 8 (9.0) 0 1 (14.3) 0.313
  Telangiectasia 29 (32.6)a 1 (5.6) 3 (42.9) 0.028
Skin manifestations
  mRSS 21.1 ± 10.2a, c 12.6 ± 6.7b 7.1 ± 8.2 < 0.001
  Hypo-hyperpigmentation 72 (80.9)c 11 (61.1) 1 (14.3) < 0.001
Musculoskeletal manifestations
  Arthritis 23 (25.8) 5 (27.8) 2 (28.6) 1.000
  Joint contracture 42 (47.2) 8 (44.4) 2 (28.6) 0.692
  Tendon friction rub 12 (13.5) 0 0 0.244
  Suspected myositis 15 (16.9) 4 (22.2) 0 0.522
Digestive tract involvement
  Gastroesophageal reflux 37 (41.6) 7 (38.9) 4 (57.1) 0.690
  Dysphagia 20 (22.5) 8 (44.4) 1 (14.3) 0.130
Heart involvement
  Conduction alteration 13 (14.6) 1 (5.6) 0 0.475
  Pericardial effusion 4 (4.5) 1(5.6) 0 1.000
  LVEF < 50% 2 (2.2) 0 0 1.000
  RVD 3 (3.4) 1 (5.6) 0 0.634
Lung involvement
  ILD 72 (80.9)c 14 (77.8)b 0 < 0.001
  sPAP ≥ 50 mm Hg 4 (4.5) 2 (11.1) 0 0.502
Scleroderma renal crisis 0 0 0
Sicca symptoms
  Dry eyes 10 (11.2) 3 (16.7) 1 (14.3) 0.568
  Dry mouth 25 (28.1) 8 (44.4) 2 (28.6) 0.409

The data are presented as n (%); LVEF: left ventricular ejection fraction; RVD: right ventricular dysfunction; ILD: interstitial lung disease; sPAP: es-
timated systolic pulmonary arterial pressure. aP < 0.05, ATA positive versus ATA negative; bP < 0.05, ATA negative versus ACA positive; cP < 0.05, 
ATA positive versus ACA positive.
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scars, digital ulcers, telangiectasia, skin hypo-hyperpigmenta-
tion, joint contracture, tendon friction rub and ILD, suggesting 
more severe organ involvement and a more rapid progress of 
the disease even in the early phases, compared to the ATA-
negative and ACA-positive groups. Similarly, data from other 
large studies supports the findings that ATA-positive patients 
had more severe cumulative organ complications than ACA-
positive patients [2-4, 6].

As regards cumulative prevalence of internal organ in-
volvement, no significant differences were observed in the 
three serologic profile-related gastrointestinal, cardiac, and 
sicca symptoms, with findings concordant with Iniesta Aran-
dia et al’s report [4]. Contrary to this, Walker et al reported 
that cardiac involvement consisting of conduction block and 
diastolic dysfunction was more prevalent in an ATA-positive 
group than in an ACA-positive group [2]. The discrepancies 
regarding the prevalence of organ involvement based on the 

different serologic profiles might be attributable to differences 
in study population, definition of organ involvement, and fol-
low-up duration. Our study included patients in the early phase 
of SSc with short duration of follow-up which differed from a 
prior study [2].

There was no suspected myositis or cardiac complications 
observed in ACA-positive SSc patients during the observa-
tional period. However, there was a significantly higher IR of 
ILD complications in both the ATA-positive and ATA-negative 
groups when compared to the ACA-positive group. Our study 
found modest IRs of %LVEF < 50%, RVD, and sPAP ≥ 50 mm 
Hg which were similar among the three autoantibody profiles. 
To our knowledge, data regarding the IR of these cardiopulmo-
nary complications in early phase of SSc comparing between 
different antibody profiles is limited.

The major limitations of this study include the small sam-
ple size of early-SSc patients with a positive test for ACA. 

Table 3.  Comparison of Cumulative Clinical Manifestations by Immunological Profile at the Last Visit

Cumulative clinical manifestation ATA positive (n = 89) ATA negative (n = 18) ACA positive (n = 7) P value
Peripheral vascular manifestations
  Raynaud’s phenomenon 88 (98.9) 18 (100.0) 6 (85.7) 0.143
  Digital pitting scar 76 (85.4)a 11 (61.1) 4 (57.1) 0.016
  Digital ulcer 37 (41.6)a 2 (11.1) 1 (14.3) 0.020
  Telangiectasia 75 (84.3)a 10 (55.6) 5 (71.4) 0.016
Skin manifestations
  Hypo-hyperpigmentation 85 (95.5) 15 (83.3) 5 (71.4) 0.023
Musculoskeletal manifestations
  Arthritis 38 (42.7) 8 (44.4) 3 (42.9) 1.000
  Joint contracture 55 (61.8)a, c 5 (27.8) 1 (14.3) 0.002
  Tendon friction rub 30 (33.7)a 1 (5.6) 1 (14.3) 0.025
  Suspected myositis 15 (16.9) 5 (27.8) 0 0.292
Digestive tract involvement
  Gastroesophageal reflux 79 (88.8) 15 (83.3) 7 (100.0) 0.541
  Dysphagia 44 (49.4) 11 (61.1) 3 (42.9) 0.686
Heart involvement
  Conduction alteration 22 (24.7) 1 (5.6) 0 0.094
  Pericardial effusion 4 (4.5) 0 0 1.00
  LVEF < 50% 15 (16.9) 1 (5.6) 0 0.348
  RVD 19 (21.3) 1 (5.6) 0 0.158
Lung involvement
  ILD 78 (87.6)c 16 (88.9)b 2 (28.6) 0.002
  sPAP ≥ 50 mm Hg 8 (9.0) 3 (16.7) 0 0.465
Scleroderma renal crisis 0 0 0
Sicca symptoms
  Dry eyes 46 (51.7) 11 (61.1) 5 (71.4) 0.569
  Dry mouth 43 (48.3) 9 (50.0) 4 (57.1) 0.942

The data are presented as n (%); LVEF: left ventricular ejection fraction; RVD: right ventricular dysfunction; ILD: interstitial lung disease; sPAP: es-
timated systolic pulmonary arterial pressure. aP < 0.05, ATA positive versus ATA negative; bP < 0.05, ATA negative versus ACA positive; cP < 0.05, 
ATA positive versus ACA positive.
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In addition, further SSc-specific autoantibody testing for 18 
ATA-negative SSc patients was not available during the study 
period. As the observational period was of short duration, with 
a mean observational period of 4 years from the study entry, 
our findings should be interpreted with caution. In addition 
we did not include early immunosuppressive treatment in our 
analysis due to the potential bias in the observational study. 
Another major limitation is that patients with suspected pul-
monary arterial hypertension were not confirmed by right heart 
catheterization.

The strength of this study is that it is the first inception 
cohort study in early-SSc patients (disease duration ≤ 3 years) 
to determine the difference in the clinical manifestations and 
IR of cardiopulmonary complications in a comparison based 
on routinely used autoantibody profiles in general clinical 
practice. An additional strength is that it is a single-center as-
sessment with a limited number of investigators and uniform 
clinical, echocardiography, and HRCT assessments giving a 
consistency to the data collection and management.

Conclusions

In our study cohort, with majority of the patients being early 
dcSSc subtype who were ATA-positive, it was found that the 
presence of ATA or ACA is associated with distinctive present-
ing and cumulative organ involvement even in the early phase 
of disease in SSc patients. Cardiopulmonary complications 

were rarely seen in the ACA-positive group, whereas ILD 
complications were very common in both the ATA-positive 
and ATA-negative groups. A further study into the association 
of specific autoantibodies in ATA-negative patients with ILD 
complications is needed.
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