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ABSTRACT

Background: Interstitial lung disease (ILD) is a complication often found in patients with Systemic
Sclerosis (SS¢). This usually manifests as pulmonary fibrosis and is the leading cause of death in SSc
patients. Antinuclear antibodies indirect immunofluorescence (ANA-IIF) test and specific autoan-
tibodies testing could be employed as a diagnostic marker to detect pulmonary fibrosis, but the
high cost of these tests often burdens patients in developing countries. This study aims to com-
pare ANA-IIF and an alternative, possibly inexpensive method to detect pulmonary fibrosis in SSc.
Methods: This is a preliminary study prior to the cohort systemic sclerosis registry conducted in
Rheumatology Outpatient Clinic and Clinical Pathology Department at Dr. Hasan Sadikin General
Hospital, Bandung, from January 1, 2018 to December 31, 2020. Two contrastive laboratory testing
strategies were followed to confirm pulmonary fibrosis in 61 SSc patients. The first strategy was to
perform antinuclear antibodies indirect immunofluorescence (ANA-IIF) test followed by specific au-
toantibodies detection [anti-topoisomerase-I (ATA), Anti-Th/To, SSc Profile, Immunoblot]. The alter-
native strategy included conducting the tests for SSc autoantibodies in the reverse order. Results:
A total of 42 out of 61 (68.8%) subjects were diagnosed with pulmonary fibrosis by high-resolution
computed tomography (HRCT) scan. The first strategy detected dominant specific pulmonary fi-
brosis autoantibodies in subjects with pulmonary fibrosis: homogeneous nucleolar pattern was
dominant (n = 25, 59.52%), followed by nucleolar pattern (n = 17, 40.48%). Of all the subjects with
ahomogeneous nucleolar pattern, ATA was detected in 15 subjects (60%), the combination of ATA
and Th/To in 9 subjects (36%), and Ro52 in one subject (4%). The second strategy yielded positive
autoantibodies results in 29 out of 42 (69.05%) subjects, ATA in 20 subjects (47.61%), and Th/To
in 9 patients (21.44%), but failed to detect any autoantibodies specific to SSc-ILD in 13 subjects
(30.95%). Conclusion: The first strategy [ANA-IIF followed specific autoantibodies testing (ATA,
Th/To, SSc profile and immunoblot)] is more likely to detect specific autoantibodies toward ILD in
SSc patients.
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INTRODUCTION

Systemic sclerosis (SSc) is a complex systemic autoim-
mune rheumatic disease with complicated pathophys-
iology and heterogeneity of organ involvements!.
The cause is yet to be determined. It was suggested
that both genetic and environmental factors should
be considered. The hallmark of SSc pathogenesis is
endothelial cell injuries, followed by aberrant vascu-
lar and production of autoantibodies. Excessive de-
position and accumulation of extracellular matrix are
common in these conditions. As a consequence of
radical tissue remodeling, tissue architecture may be
destroyed and organ function may be lost2. The clin-
ical manifestations of SSc depend on the organs in-

volved, such as the skin, lungs, heart, kidneys, and

gastrointestinal tract.

Interstitial lung disease (ILD) is commonly found in
SSc and leads to pulmonary fibrosis. Interstitial lung
disease affects the tissue and space surrounding the
lungs’ air sacs3. The incidence of SSc with pulmonary
manifestations in 2016 in Europe was four in 100,000
individuals per year. In Europe, approximately 35%
of SSc patients have pulmonary manifestations®>.
However, in Dr. Hasan Sadikin (RSHS) Hospital Ban-
dung, Indonesia, there are no details on the occur-
rence of SSc with and without pulmonary manifesta-

tions.
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The current diagnosis of SSc was made using the
criteria developed by The American College of
Rheumatology/European League against Rheuma-
tism (ACR/EULAR) in 2013, which included labo-
ratory tests (detection of specific autoantibodies) "%
Patients with SSc have specific autoantibodies, such
as anti-centromere, anti-topoisomerase I, anti-RNA
polymerase III, and several other autoantibodies®.
Clinical symptoms (skin thickness, changes in organ
involvement) and laboratory parameters that charac-
terize inflammatory activity, fibrosis, and vasculopa-
thy are used to assess the disease activity in SSc?.
Systemic Sclerosis-related Interstitial Lung Disease
(SSc-ILD) is a severe SSc manifestation that can lead
to death”. The presence of ILD in SSc patients in-
fluences the disease’s severity and prognosis>. High-
Resolution Computed Tomography (HRCT) of the
chest is the gold standard and evaluation of SSc spe-
cific autoantibodies: anti-topoisomerase I (ATA) and
anti-Th/ToRNP are the two factors to consider when
diagnosing SSc with pulmonary manifestations®°.
The pathogenesis of this disease is complicated and
is still unknown. Autoantibodies, on the other hand,
are a serologic hallmark of the disorder and are useful
as diagnostic and prognostic biomarkers. Autoanti-
bodies directed against one or more autoantigens are
found in up to 95% of SSc patients 1°.

Although there is no current algorithm for SSc-ILD-
specific autoantibody monitoring, specific autoanti-
bodies detection plays an important role as a diagnos-
tic marker for pulmonary fibrosis®. The first strategy
is commonly used in diagnosing SSc-ILD. The first
strategy begins with a screening examination with
ANA-IIF followed by a specific autoantibodies exam-
ination, namely the SSc profile. Thoracic HRCT ex-
amination is the gold standard in diagnosing SSc-ILD.
The problem faced in this radiological examination is
that not all health care organizations possess HRCT
facilities, and they are often restricted to big cities.
The test of specific autoantibodies (first strategy) is ex-
pected to overcome this limitation. In addition to be-
ing affordable, it makes examination procedures eas-
ier. Considering the price of the HRCT, IIF ANA,
and SSc profile examinations which are quite expen-
sive, the author wants to investigate whether a spe-
cific autoantibody examination can only be carried
out without an autoantibody screening examination
(second strategy) to detect pulmonary fibrosis. This
study aimed to compare two laboratory diagnostic

strategies for detecting pulmonary fibrosis in SSc.
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METHODS

A preliminary study prior to cohort registry sys-
temic sclerosis was conducted in Rheumatology Out-
patient Clinic and Clinical Pathology Department at
Dr. Hasan Sadikin General Hospital Bandung, from
1 January 2018 until 31 December 2020. This was a
descriptive study with a cross-sectional design. The
research was approved by the local Ethics Commit-
tee once the patients gave their informed consent.
The American College of Rheumatology guidelines
for SSc (2013) was used to make the diagnosis .
Patients with a diagnosis of SSc who visited the RSHS
Rheumatology Outpatient Clinic between January 1,
2018, and June 30, 2020, make up the study’s popu-
lation. The inclusion criteria for this study were pa-
tients with SSc or Mixed Connective Tissue Disease
(MCTD) with ILD images on HRCT examination.
The exclusion criteria for this study were patients with
lung tuberculosis or a history of lung tuberculosis.
All the patients underwent an HRCT scan of the chest
as well as a pulmonary function test (PFT) on the
same day. The reference technique for the noninva-
sive diagnosis of ILD is an HRCT scan of the chest,
which offers excellent parenchymal detail !!. The pa-
tient’s serum was collected for autoantibodies im-
munofluorescence test (IIF ANA, Euroimmun), and
specific autoantibodies test (SSc profile, Immunoblot,
Euroimmun).

The most commonly used technique for ANA deter-
mination is indirect immunofluorescence (IIF) 12. To
detect specific autoantibodies, antigens from human
epithelial cell line-2 (Hep-2) cells, which are derived
from human larynx carcinoma cells, are used 13 The
cut-off for positive test results is 1:160, but due to the
high variability of the test and technician-dependent
variations, this cannot be generalized. High autoanti-
bodies titers (> 1:160) can be detected in the patients,
but only 5% in healthy people . Low autoantibody
titers (1:40) can be found in 25 — 30% of healthy con-
trols, and therefore should be regarded as negative test
results !°.

Immunoblot is the method of choice for the confirma-
tory test. Blot strips are used as an antigen-containing
solid phase. They are coated with antigen extracts sep-
arated by electrophoresis according to the molecular
mass. The Immunoblot strips are also coated with
membrane chips that contain highly purified native
or recombinant antigens. If the sample contains spe-
cific autoantibodies, these will bind to the membrane-
bound antigens. In the next step, an alkaline phos-
phatase labeled autoantibodies (conjugate) is added,
which binds to the specific autoantibodies. If spe-
cific autoantibodies are present in the patient sample,
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a dark line appears at the respective antigen position.
The staining strength is proportional to the number of
autoantibodies present in the sample. The staining of
the control band at the lower end of the strip indicates
that the individual incubation steps were completed
correctly. The evaluation is performed automatically
with the EUROLineScan software 1°.

Patients who met the inclusion criteria had their lungs
checked for pulmonary fibrosis using a gold standard
diagnostic method called HRCT. Two laboratory di-
agnostic strategies were described. The first strategy,
which consisted of a screening test and a confirma-
tion autoantibodies test: antinuclear autoantibodies
screening (ANA IIE, Euroimmun) with specific au-
toantibodies detection Anti-topoisomerase I (ATA)
and Anti Th/To (SSc profile, Inmunoblot, Euroim-
mun). The second strategy was a contrastive method
with the first one, which began with specific autoanti-
bodies detection and then moved on to autoantibod-
ies screening. The data collected were tabulated and
presented in the form of descriptive summaries.

RESULTS

A total of 61 patients were included, with 42 of them
having pulmonary fibrosis (68.8%), the mean age of
42 years, and the study group had female predomi-
nance (94.73%). There were 11 patients with a lim-
ited type of SSc, 45 patients with a diffuse type of SSc,
and 5 patients with overlap syndrome, according to
the clinical subtypes of the diseases.

Using the first strategy method (Figure 1), autoan-
tibodies screening of homogenous nucleolar pattern
is dominantly found (n = 25, 59.52%) and in com-
bination with ATA antibodies (n = 15, 60%), ATA &
Th/To antibodies (n = 9, 36%) in the total 42 (100%)
subjects with pulmonary fibrosis. Meanwhile, using
the second strategy method (Figure 2), a total of 29
(69.05%) subjects with specific pulmonary fibrosis au-
toantibodies were found, twenty subjects (47.61%)
of them with ATA autoantibodies, and homogenous
nucleolar pattern positivity reaching 65% (n = 13).
Nine subjects (21.44%) had Th/To antibodies, and 3
subjects had a combination of homogenous/nucleolar
patterns (33.3%). We found interesting results using
the second strategy (Figure 2), in which there were 13
(30.95%) patients with non-specific SSc autoantibod-
ies. A summary of the research results can be seen in
the Figures 1 and 2.

To compare the differences between the two strate-
gies, data will be analyzed with a p-value < 0.05. We
analyzed the relationship between specific autoanti-
bodies with lung fibrosis in the first strategy with the
Chi-square test in Table 1.

From the results of the analysis using the Chi-square
test, it is obtained that — the relationship between
specific autoantibodies with lung fibrosis in the first
strategy is p = 0.000252 (p < 0.05), which means that
there is a significant relationship between specific au-
toantibodies with lung fibrosis in the first strategy. We
analyzed the relationship between specific autoanti-
bodies with lung fibrosis in the second strategy with
the Chi-square test in Table 2.

From the results of the analysis using the Chi-square
test, it is obtained that the relationship between spe-
cific autoantibodies with lung fibrosis in the second
strategy is p = 0.086933 (p > 0.05), which means that
there is no significant relationship between specific
autoantibodies with lung fibrosis in the second strat-

€gy.
DISCUSSION

Systemic sclerosis is a complex autoimmune disease
whose pathogenesis is characterized by three hall-
marks: small vessel vasculopathy, production of au-
toantibodies, and fibroblast dysfunction leading to in-
creased deposition of the extracellular matrix'. Pa-
tients with SSc often show pulmonary involvement,
which most commonly manifests as fibrosis or inter-
stitial lung disease (ILD)”. Its reported that 80% of
SSc patients have pulmonary disease. Furthermore,
patients with SSc who have pulmonary involvement
have a relatively poor prognosis, and pulmonary dis-
ease is the leading cause of death for SSc patients '3
The diagnosis of SSc was based on clinical symptoms
and the presence of SSc-specific autoantibodies (the
criteria of the ACR/EULAR in 2013). The American
College of Rheumatology/European League against
Rheumatism includes several autoantibodies that
are specific for SSc disease, including ATA, anti-
centromere, and anti-RNA polymerase!. Laboratory
examinations have a key role in diagnosing SSc. The
main tests that play a role are autoantibodies exam-
inations. The immunological examination of SSc is
divided into two stages, i.e., a screening test and a
follow-up/confirmation test. For SSc screening pur-
poses, the indirect immunofluorescence anti-nuclear
autoantibodies (IIF-ANA) method is used'3. Post-
screening, the examination of autoantibodies can be
followed by highly specific autoantibodies examina-
tions/confirmatory tests, such as the autoantibodies
mono test using the ELISA method or the ANA/SSc
profile 1718, Autoantibodies are a serologic hallmark
of the disease and have been proven invaluable as di-
agnostic and prognostic biomarkers 7.

Pulmonary involvement is linked to a poor progno-
sis in patients with SSc, so it is important to detect
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Table 1: The relationship between specific autoantibodies with lung fibrosis in the first strategy

Lung Fibrosis

No Lung Fibrosis

39 (92.8%)

10 (52.6%)

3 (7.2%)

9 (47.4%)

Note: Analysis with Chi-Square Test
Specific autoantibodies SSc-ILD: ATA, Th/To, ATA and Th/To

Non-specific autoantibodies SSc-ILD: Ro-52, PMScl, Ku, Fibrillarin, Centromere A&B

Table 2: The relationship between specific autoantibodies with lung fibrosis in the second strategy

Lung Fibrosis 29 (69%)

No Lung Fibrosis 8 (42.2%)

13 (31%)

11 (57.8%)

Note: Analysis with Chi-Square Test

Specific autoantibodies SSc-ILD: ATA, Th/To, ATA and Th/To

Non-specific autoantibodies SSc-ILD: Ro-52, PMScl, Ku, Fibrillarin

and recommend interventions against ILD earlier 1°.
With asymptomatic disease progression i.e., without
dyspnea or cough, the diagnosis is often delayed. Up
on HRCT scan, up to 90% of patients will have inter-
stitial anomalies, and 40 — 75% will have pulmonary
function test (PFT) changes’. Early parenchymal
lung involvement is common after SSc diagnosis, with
25% of patients developing clinically significant lung
disease within three years as identified by physiolog-
ical and radiographic abnormalities”. Patients with
the diffuse type of SSc have a higher rate of ILD than
those with the limited type of SSc. The European Scle-
roderma Trials and Research group found that the in-
cidence of ILD was 53% in diffuse-type SSc and 35%
in limited-type SSc in 3,656 patients with $Sc2°.

We use two laboratory diagnostic strategies. In
the first strategy (Figure 1), we begin with ANA-
IIE. There were 39 (92.85%) subjects with pul-
monary fibrosis-specific autoantibodies; autoanti-
bodies screening was dominated by a homogeneous
nucleolar pattern (n = 25, 59.52%) and combination
with ATA were 15 patients (60%). This homogenous
nucleolar pattern can be found in several SSc-ILD-
specific autoantibodies, namely ATA, and the nucleo-
lar pattern is found in anti-Th/To RNP. Then we pro-
ceeded with Immunoblot and Euroline examination;
the dominance of ATA autoantibodies was observed.
This meant that the first strategy could diagnose all
SSc-ILD patients. The results from this first strategy
are per research from Bahmer et al. stating that the
specific autoantibodies in SSc-ILD are ATA and anti-
Th/To 3. Patients with SSc-ILD have specific autoan-
tibodies, namely ATA and anti-Th/To RNP. Research

4510

from Solomon et al. explained that ATA found from
SSc patients will increase the incidence of SSc-ILD7.
Anti-topoisomerase I is found in 15 — 42% of SSc
patients, with a specificity of 90 — 100%. SSc pa-
tients with ATA have a poor prognosis and are more
likely to develop serious lung fibrosis?!. SSc patients
with ATA have a higher mortality rate when com-
pared with SSc patients who do not have these autoan-
tibodies 2. Anti-Th/To RNP is present in 1 — 13% of
patients with SSc. Anti-Th/To RNP has a strong cor-
relation with the incidence of SSc-ILD.20

A total of 85% of patients with positive ATA are often
affected by lung fibrosis and are protected against iso-
lated pulmonary arterial hypertension, according to
Bahmer et al. %, In both SSc and SSc-ILD, ATA titers
appear to be related to disease severity and activity 22.
In a pilot study, patients, primarily diagnosed as SSc-
ILD but with positive and nucleolar-staining ANA,
were subsequently tested for Th/To-autoantibodies
and showed positive results 50% 23 However, the role
of these autoantibodies is unknown.

The second strategy examination (Figure 2) started
with Immunoblot, Euroline examination. Out of
42 patients with SSc-ILD, there were 20 patients
with ATA autoantibodies, 9 patients with anti-Th/To
RNP, 13 patients with non-specific SSc autoantibod-
ies. Then it was continued with IIF ANA exami-
nation with a dominant homogenous nucleolar pat-
tern. These 13 non-specific autoantibodies were ob-
served in 6 patients with anti-PM-Scl75, 4 patients
with anti-Ro52, and 3 patients with anti-fibrillarin.
Anti-PM/Scl autoantibodies have been discovered in
a subset of myositis and/or systemic sclerosis patients.
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Anti-PM-Scl antibodies are found in around 25% of
SSc patients with myositis overlap, but only 2% of
SSc patients without myositis overlap 2. According
to Lega et al., anti-PM/Scl patients had symptomatic
pulmonary involvement with a favorable progno-
sis. The characteristics of ILD associated with anti-
PM/Scl autoantibodies have never been described in
detail before*.

Autoantibodies to Ro52 overlapped with many other
autoantibodies. Anti-Ro52 titers were significantly
higher in patients with Overlap Syndrome com-
pared to patients without it, according to Hudson
et al.1%, Patients with ILD had significantly higher
titers than those without (mean titer, 1,542.65 ver-
sus 938.11U/ml, respectively; p = 0.06). Several stud-
ies demonstrated that anti-Ro52 is present in several
systemic autoimmune rheumatic diseases. Anti-Ro52
autoantibodies are commonly found in inflammatory
myositis, particularly when anti-Jol and interstitial
lung disease are present 7.

The advantage of the first strategy is that it can help
diagnose SSc-ILD through SSc-ILD-specific autoan-
tibodies which can be examined through the ANA-
IIF screening followed by the SSc-Profile examina-
tion. The disadvantage of Thoracic HRCT examina-
tion as a gold standard that is only available in health
facilities in big cities. Specific autoantibody examina-
tion does not require sophisticated equipment com-
pared to HRCT examination. The examination of
specific autoantibodies is expected to overcome this
limitation. In addition to being affordable, it makes
examination procedures easier. Another advantage
of the examination of specific autoantibodies is in
diagnosing SSc-ILD patients with Systemic Sclerosis
Sine Scleroderma (ssSSc). SSc-ILD patients with Sys-
temic Sclerosis Sine Scleroderma means that these
SSc patients have pulmonary manifestations without
skin involvement, so to diagnose SSc in these patients
HRCT alone is insufficient and must be supported by
specific autoantibodies test.

According to research by Hax et al. in Brazil in 2017,
the prevalence of ILD up on HRCT scan was 57.1%.
Thoracic HRCT examination alone cannot be used in
diagnosing SSc-ILD, it should be supported by clini-
cal symptoms of the patient, physical examination of
the patient, laboratory tests that support the diagno-
sis of SSc-ILD, one of which is autoantibody exami-
nation?®.

In this study, especially the first strategy with bet-
ter performance, from 42 SSc-ILD patients (who had
been examined by HRCT) there were 39 patients with
SSc-ILD-specific autoantibodies (nucleolar and nu-
cleolar homogeneous patterns (ANA-IIF) and ATA

and Th/To autoantibodies). The first strategy con-
sisting of antinuclear autoantibodies screening (ANA-
IIF) and followed by autoantibody specific autoanti-
bodies detection (Anti-topoisomerase I, Anti Th/To,
SSc profile, Immunoblot) were more likely to detect
specific autoantibodies toward ILD in SSc patients.
The second strategy is a specific autoantibody ex-
amination (SSc Profile) followed by a screening ex-
amination (ANA-IIF). The author’s background for
this second strategy is the price of the first strat-
egy examination (ANA-IIF followed by SSc Profile)
which is still relatively high for SSc patients in In-
donesia. The author intends to understand if the
second strategy for examination (specifically the SSc
Profile) can adequately diagnose SSc-ILD. From the
results of this second strategy examination, 13 pa-
tients with non-specific SSc-ILD autoantibodies were
found. This means that the specific autoantibodies
detection modality was not good enough in diagnos-
ing SSc-ILD or maybe the patients had an Overlap
Syndrome. Specific autoantibodies detection needs
to be initiated by autoantibodies screening examina-
tion. The first strategy, which combined autoanti-
body screening and specific autoantibody detection,
revealed more subjects with pulmonary fibrosis than
the second strategy. The screening examination (ITF-
ANA) followed by the detection of specific autoanti-
bodies has become the standard in diagnosing SSc-
ILD.

The limitations of this study were the small number of
subjects. These two laboratory techniques would need
further research to be verified.

CONCLUSIONS

The first strategy consisting of antinuclear au-
toantibodies screening (ANA-IIF) followed by au-
toantibody specific autoantibodies detection (Anti-
topoisomerase I, Anti Th/To, SSc profile, Immunoblot)
is more likely to detect autoantibodies specific to ILD
in SSc patients.

ABBREVIATIONS

ACR/EULAR: The American College of Rheumatol-
ogy/European League against Rheumatism
ANA-IIF: Antinuclear antibodies
munofluorescence

indirect im-
ATA: Anti-topoisomerase-I

ELISA: Enzyme-linked immunosorbent assay
Hep-2: Human epithelial cell line-2

HRCT: High Resolution Computed Tomography
ILD: Interstitial lung disease

MCTD: Mixed Connective Tissue Disease

PFT: pulmonary function test

4511



Biomedical Research and Therapy, 8(8):4505-4513

SSc: Systemic Sclerosis

SSc Profile: Systemic Sclerosis Profile Test

SSc-ILD: Systemic Sclerosis-related Interstitial Lung
Disease

Th/To: anti-Th/ToRNP
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