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Predictive value of immunological markers in systemic sclerosis
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Abstract. Systemic sclerosis (SSc) is a collagenosis charac‑
terized by excessive deposition of collagen in the skin and
viscera, in a background of immune disorder. The immuno‑
logical profile of SSc often shows elevated levels of antinuclear
antibodies (ANAs). However, many authors have identified
cases of SSc having normal ANA levels, framed as paraneo‑
plastic SSc. Among patients with negative ANAs in our group,
we did not identify any neoplastic process that could support
this hypothesis. The extended detection of autoantibodies
is extremely useful in establishing the subset of SSc. Thus,
anti‑Scl70 antibodies are specific for the diffuse subset of SSc,
while anticentromere antibodies (ACAs) have specificity for
a limited subset. However, studies have shown the existence
of cases of diffuse SSc having high titers of ACAs and cases
of limited SSc with high titers of anti‑Scl70 antibodies. This
indicates an inconsistent association between the disease
subset and the autoantibodies specific to each subset. Our
study found a more balanced consistency between disease
subsets and autoantibodies specific for each subset. Therefore,
the percentages of patients having an immunological profile
inconsistent with the subset of SSc, are lower than those found
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by other authors. This observation opens the perspective of
larger studies on the immunological profile in SSc.
Introduction
Systemic sclerosis (SSc) is a connective tissue disease mani‑
fested through an altered microvascularization which is then
followed by cutaneous and visceral fibrosis, in the context of
autoimmune alteration (1). The etiopathogenesis of this auto‑
immune disease burdened by skin damage and a high degree of
viscera involvement is yet insufficiently known (2‑9). Despite
numerous studies, the therapeutic management remains
unsatisfactory (6,9‑17).
Jacobsen et al highlight the presence of antinuclear
antibodies (ANAs) in 86% of the patients diagnosed with
SSc (18). Fabri and Hunzelmann reported positive ANAs
in a higher number of patients, more specifically 90% (19).
In a review, Haustein revealed that 85% of SSc cases had
a positive immunological profile, and a dynamic autoim‑
mune evaluation identified the presence of autoantibodies
in up to 98% of patients with SSc (1). In another study,
Steen et al identified negativity for ANAs in 53% of the
enrolled patients (20). Normal ANA titers do not rule out
the disease's presence (1,21). Monfort et al (22,23) and other
authors (24‑26) identified an association between the cases
of SSc with normal levels of ANAs and neoplastic pathology
in their studies in recent years (22‑26). Consequently, they
consider SSc cases presenting with normal ANA levels as
paraneoplastic SSc (22,23). Depending on the extent of the
skin involvement, there are two subsets of SSc: Limited and
diffuse (27). Each of the two subsets of this disease has a
characteristic immunological profile. Thus, anticentromere
antibodies (ACAs) are known to be characteristic of the
limited SSc subset and anti‑Scl70 antibodies have specificity
for diffuse SSc (1). Anti‑Scl70 antibodies are present in
diffuse SSc and are associated with an increased risk for
interstitial pulmonary fibrosis, without having increased
renal involvement, a trait which is found in other immu‑
nological models (19). Statistics have shown that these
autoantibodies are more common in Japanese and Thai
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patients and less likely in the African‑American popula‑
tion (19). The presence of ACAs is associated with a better
prognosis and with higher survival rates, by also taking into
account the lower risk of impaired lung and kidney func‑
tion; this is in direct opposition to the presence of anti‑Scl70
antibodies that aggravate the prognosis (19). Each of these
types of autoantibodies can be found only singularly, and not
in combination (1). Haustein notes that ACAs and anti‑Scl70
antibodies are useful predictors for the two subsets of SSc
and directs the diagnosis to a specific subset from an early
stage (1). However, in a study conducted by the University of
Pittsburgh on a group of 397 patients, Steen and colleagues
found normal ACA titers in 57% of patients with limited SSc
and elevated titers of anti‑Scl70 antibodies in only 33% of
patients with diffuse SSc (20). These observations indicate
an inconsistent correlation between the immunological
profile and the SSc subset (28).
Patients and methods
We conducted an observational study on a group of
37 patients diagnosed with SSc according to the criteria
developed and reviewed in 2013 by the American College
of Rheumatology (ACR)/ European League Against
Rheumatism (EULAR) (29).
Ethical approval for this study was obtained from the
Ethics Review Committee of the Medical University of
Iași (24.06.2017), as well as from the Ethics Council of the
‘Sf. Maria’ Clinical Hospital in Bucharest (5213/04.04.2019).
Patients were hospitalized between February 2019 and
March 2020, in the Internal Medicine and Rheumatology
Departments of the ‘Sf. Maria’ Clinical Hospital in Bucharest,
Romania.
We appreciated the extension of skin induration, as being
limited to the hands, face and feet or extended to the trunk
and abdomen (30), according to the Le Roy criteria; a char‑
acteristic on which the patients were placed into SSc subsets:
Limited and diffuse forms (30). Blood samples were obtained
for autoantibody detection after each patient signed an
informed consent. Correlations were made between the auto‑
antibody profile and the limited and diffuse SSc clinical type.
The enrolled patients were evaluated clinically, biologically
and with imaging studies in order to identify the existence of
a possible neoplasm. All of the procedures in this study were
performed in accordance with the Declaration of Helsinki.
The results were introduced in an Excel file with statis‑
tical analysis processing, followed by the use of Microsoft
Excel, SPSS version 24.0 (IBM Corp.). The results were
presented as a table. The quantitative data were character‑
ized through descriptive statistics; the qualitative data were
characterized through frequency distributions and contin‑
gency tables, and comparisons between samples were made
using the Chi‑squared test. All P‑values were two‑tailed; a
P‑value of 0.05 was considered significant.
Results
We conducted an observational study on a group of
37 patients with SSc from the southeastern region of
Romania. Following the analysis of the immune profile, we

observed that most patients diagnosed with SSc (86.5% of
them) had elevated ANA levels. Of these, the majority
(54.1%) had high titers of anti‑Scl70 antibodies specific to
diffuse SSc (Table I and Fig. 1).
The distribution of SSc cases with positive ANAs did
not register significant differences between the diffuse and
limited subset of SSc. Therefore, the percentage of patients
with limited SSc who had positive ANAs (92.9%) was slightly
higher than that of the patients with diffuse SSc with only
82.6%. Relative to the entire group, we noted that almost 2/3
of the patients with positive ANA levels were part of the subset
with diffuse SSc. Of the patients with normal ANA titers, the
majority (17.4%) were from the diffuse subset of SSc (Table I).
This result suggests that the proportion of patients without
elevations in the ANA titer is low and is more common in the
diffuse subset of SSc.
ACAs, known to be specific for the limited type of
SSc (1), were identified in 32.4% of the patients from the
investigated group. Of these, most patients (71.4%) belonged
to the limited subset. Within the subgroup with limited SSc,
increased ACA titers were present in a significant percentage
of patients (71.4%). Contrary to expectations, more than 1/4 of
the patients from the subset with limited SSc had normal ACA
titers (Fig. 2).
Anti‑Scl70 antibodies that are specific for the diffuse
forms of SSc (1) were found in 54.1% of patients in the entire
analyzed group, and in 73.9% of patients with diffuse SSc.
We noted that a fairly large share (26.1%) of patients with
diffuse SSc did not show increases in anti‑Scl70 antibodies.
Surprisingly, in the subgroup of patients with limited SSc,
several isolated cases with anti‑Scl70‑positive antibodies were
identified. Similar observations were made by Steen et al (20)
but our study identified smaller discrepancies between the
subset of SSc and the autoantibodies specific to each subset, as
compared to Steen et al American study which enrolled a very
large number of patients with SSc (20).
Discussion
Following the patient group analysis from the south‑eastern
region of Romania, most of the SSc patients enrolled in this
study had high ANA titers; however a low percentage of SSc
cases with normal ANA values was also identified, suggesting
that a normal ANA titer does not rule out presence of the
disease. Our results are similar to those of other authors who
revealed the existence of a small percentage of SSc cases with
normal ANA levels (12‑14). Haustein also observed ANA
positivity during the course of the disease in a large group of
patients in an American clinic. At the start of the study, ANAs
were positive in 85% of the enrolled patients and in dynamics,
ANA tested positive in up to 96% of the patients studied (1).
Starting from Haustein's observation of ANA positivization
following disease progression in a patient with present SSc
criteria, it can be stated that the immunological profile could
be negative in the early stages of immunopathy.
Given the results of our study and by analyzing the results
of other authors, it can be appreciated that the immuno‑
logical profile of SSc is not always associated with the extent
of skin damage reflected by the subset of SSc, as noted by
Steen et al (20). This finding suggests the need to study the
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Table I. The immunological profile of SSc: Frequency distributions of the total group and by subsets.

Increased autoantibodies

SSc limited
‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
n
%

ANAs
No
1
Yes
13
ACAs
No
4
Yes
10
Anti‑Scl70 antibodies
No
11
Yes
3
Total		

SSc diffuse
‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
n
%

Total
‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
n
%

Chi‑square

P‑value

7.1
92.9

4
19

17.4
82.6

5
32

13.5
0.782
86.5		

0.362 (NS)

28.6
71.4

21
2

91.3
8.7

25
12

67.6
15.629
32.4		

0.000 (SS)

78.6
21.4
14

6
17
100.0

26.1
73.9
23

17
20
100.0

45.9
9.653
54.1		
37
100.0

0.002 (SS)

SSc, systemic sclerosis; ANAs, antinuclear antibodies; ACAs, anticentromere antibodies. NS, not significant; SS, statistically significant
(in bold print).

Figure 1. Autoantibodies: Frequency distributions for the total group of SSc patients. SSc, systemic sclerosis; ANA, antinuclear antibody; ACA, anticentromere
antibody.

Figure 2. Autoantibodies: Frequency distributions by subset of SSc. SSc, systemic sclerosis; ANA, antinuclear antibody; ACA, anticentromere antibody.

levels of ANAs during the disease progression in order to
discover a possible increase. Monfort and his collaborators
classified ScS with normal ANA titers as cases of para‑
neoplastic SSc (22,23). Among patients with negative ANA

in our group, we did not identify any neoplastic process that
could support this hypothesis. Referring to the type of ANA
identified, the present study recorded high levels of ACAs in
almost 3/4 of patients with limited SSc, but we also identified
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some limited SSc with elevated titers of anti‑Scl70 antibodies,
with the knowledge that these autoantibodies are characteristic
of diffuse SSc (1). Similarly, in the subset of patients diagnosed
with diffuse SSc, 3/4 of them had high titers of anti‑Scl70
antibodies, while a small number of cases had elevated ACA
levels, which are known to be characteristic of the limited
SSc subset (1).
As a peculiarity of our study, the percentage of patients
having an immunological profile inconsistent with the subset
of SSc, was lower than that found by other authors (12).
Thus, only a few isolated cases of patients with diffuse SSc
showed positive ACAs and cases of limited SSc with positive
anti‑Scl70 antibodies were also reported as isolated cases.
Therefore, our study found a more balanced consistency
between the disease subset and the autoantibodies specific
for each subset.
In conclusion, the necessity for other studies regarding
SSc cases with negative ANAs and on subsets of SSc with an
atypical immunological profile remains high.
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