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Abstract
Objective: Systemic autoimmune rheumatic diseases (SARDs) are associated with antinucle-
ar antibodies (ANAs). This study aimed to retrospectively assess the outcomes of extractable 
nuclear antigen (ENA) tests in patients with rheumatologic disorders who tested positive for 
antinuclear antibodies.
Materials and Methods: The study included 542 patients with a positive ANA result, no 
mixed pattern, and a positive immunoblot (IB) test. An ANA indirect immunofluorescence 
(IIF) test was performed on the same slide using the Hep-20-10/liver tissue kit (Euroimmun 
AG, Lübeck, Germany). Antibodies targeting ENAs were investigated using the EUROLINE 
ANA Profile 3 plus DFS70 (IgG) test kit (Euroimmun AG, Germany).
Results: The homogeneous pattern (AC-1), Sm-RNP, and ribosomal P protein exhibited sig-
nificant associations with systemic lupus erythematosus (SLE) (p<0.001, p=0.002, p<0.001, 
respectively). The speckled pattern (AC 4/5), SS-A, SS-B, and Ro52 showed a strong associ-
ation with Sjögren's syndrome (p<0.001 for each). The centromere pattern (AC-3), CENP-B, 
and Scl-70 were significantly correlated with systemic sclerosis (p<0.001 for all). The ho-
mogeneous pattern (AC-1) and Mi-2 were significantly associated with rheumatoid arthritis 
(p=0.019, p=0.035, respectively). The speckled pattern (AC-4/5), Jo-1, and Mi-2 exhibited 
significant associations with polymyositis/dermatomyositis (p<0.001, p=0.006, p<0.001, 
respectively). Systemic sclerosis was substantially correlated with mixed connective tissue 
disease (p=0.021).
Conclusion: Antinuclear antibody IIF testing should be used to evaluate autoimmune dis-
orders. Extractable nuclear antigen testing is essential for identifying and confirming the 
presence of the antigen. Extractable nuclear antigen tests detect specific antigens, making 
them diagnostically and prognostically valuable in rheumatological diseases. Through ra-
tional laboratory use, these tests can enhance efficiency and provide more accurate clinical 
guidance.
Keywords: Antinuclear antibodies, systemic autoimmune rheumatic diseases, extractable 
antinuclear antibodies
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Introduction
Autoantibodies seen in systemic autoimmune rheumatic 
diseases (SARDs) generally target nuclear antigens and 
are known as antinuclear antibodies (ANAs) (1). Antinu-
clear antibody-associated rheumatic diseases encom-
pass a diverse range of conditions characterized by the 
presence of positive ANAs (2). The patterns identified 
through the indirect immunofluorescence (IIF) tech-
nique are associated with specific diseases, and anti-cell 
codes (ACs) have been established based on internation-
al consensus regarding ANA patterns (3).

The IIF method using HEp-2 cells is considered the gold 
standard for ANA screening (4). The patterns identified by 
IIF are associated with specific diseases. ACs have been 
defined in accordance with the international consensus 
on ANA patterns (3). Nuclear patterns include homoge-
neous, speckled, dense fine speckled (DFS70), nucleolar, 
nuclear membrane, centromere, cytoplasmic, and mitot-
ic staining. The association between rheumatic diseases 
and IIF patterns is a result of autoantibodies targeting 
specific cellular antigens (5). Certain autoantibodies have 
been isolated and designated as extractable antinuclear 
antibodies (ENAs).

Among ENAs, the Smith (Sm) antigen is a low-molec-
ular-weight, non-histone, acidic ribonucleoprotein. 
Sjögren’s syndrome-related antigen A (SS-A) is a protein 
involved in mRNA processing, whereas Sjögren’s syn-
drome-related antigen B (SS-B) is a phosphoprotein that 
functions as a cofactor for RNA polymerase III (6). The 
Scl-70 antigen is identified as DNA topoisomerase I, while 
Jo-1 corresponds to the enzyme histidyl-tRNA synthetase 
(7). Analyzing ENA responses can aid in differentiating 
among various forms of autoimmune connective tissue 
disorders (8). The presence of antibodies against the Sm 
antigen is specific for systemic lupus erythematosus (9), 
while the presence of anti-SS-A or anti-SS-B antibodies 
indicates Sjögren’s syndrome (7). Detection of ENA anti-
bodies is not only diagnostically important but also holds 
prognostic significance. The presence of SS-A in the cir-
culation of a pregnant woman may lead to neonatal lu-
pus erythematosus (11) or congenital heart block in the 
baby, while the presence of anti-topoisomerase I (Topo-I) 
antibodies predicts a more severe progression of system-
ic sclerosis (SSc) (12). This study aimed to retrospectively 
assess the outcomes of extractable nuclear antigen tests 
in patients with rheumatologic disorders who tested pos-
itive for antinuclear antibodies.

Materials and Methods
This study retrospectively analyzed the simultaneous re-
quests for IIF staining patterns, ANA tests, and IB tests for 
patients admitted to the Medical Microbiology Laboratory 
of Ankara Bilkent City Hospital from February 2019 to June 
2023, along with their diagnoses.

The study included 542 patients with positive ANA re-
sults, no mixed pattern, and a positive IB test. Of these, 
120 patients were diagnosed with systemic lupus erythe-
matosus (SLE), 100 with Sjögren's syndrome (SS), 100 
with systemic sclerosis (SSc), 100 with rheumatoid arthri-
tis (RA), 100 with mixed connective tissue disease, and 
20 with polymyositis/dermatomyositis. 90% of patients 
were recruited from the rheumatology department, with 
the remainder from internal medicine, physical therapy, 
and rehabilitation departments.

The ANA IIF test was performed on the same slide utiliz-
ing a kit (Euroimmun AG, Lübeck, Germany) containing 
Hep-20-10/liver tissues. The manufacturer recommend-
ed an initial dilution of 1:100 for screening purposes. 
Results were qualitatively evaluated using a EUROSTAR 
III plus fluorescence microscope at X40 magnification, 
ranging from 1+ (1:100) to 4+ (1:3200), based on the 
brightness observed at the screening dilution.

The EUROLINE ANA Profile 3 plus DFS70 (IgG) test kit 
(Euroimmun AG, Germany) was used to analyze antibod-
ies targeting ENA. The examination identified 18 dis-
tinct antigens on the IB strips, including Sm/RNP, Sm, 
SS-A, SS-B, Scl-70, Jo-1, dsDNA, nucleosome, histone, 
ribosomal P-protein, AMA M2, Ro-52, PM/Scl, CENP-B, 
PCNA, Ku, Mi-2, and DFS70. All incubation and washing 
procedures were performed manually using the EUROB-
lotOne system (Euroimmun). Band intensities were eval-
uated with EUROLineScan software (Euroimmun). Cer-
tain autoantibodies were isolated and classified as ENA, 
which are commonly identified using enzyme-linked im-
munosorbent assay (ELISA) or IB techniques.

The study was approved by the Non-Interventional Clin-
ical Research Ethics Committee of Ankara Bilkent City 
Hospital on July 12, 2023, with the decision number E2-
23-4480. 

Statistical Analysis
Statistical analyses were performed using IBM SPSS Sta-
tistics for Windows, version 22.0 (IBM Corp., Armonk, NY). 
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The data were assessed for normal distribution using the 
Kolmogorov-Smirnov test. Numerical variables following 
a normal distribution were expressed as mean ± stan-
dard deviation, while non-normally distributed data were 
expressed as median values. Categorical data were com-
pared using either the Chi-square test or Fisher's exact 
test, as appropriate. A significance level of p<0.05 was 
considered statistically significant. 

Correlation analysis and heatmap visualization were 
conducted using the psych and ggplot2 packages in R 
statistical software (version 4.5.0). Phi correlation coef-
ficients were calculated to determine the strength and 
direction of associations (range: -1 to +1). Red shades in-
dicated positive correlations (darker red denoting stron-

ger relationships), blue indicated negative correlations, 
and white (φ = 0) denoted no correlation. 

Results
All 100 patients diagnosed with rheumatological dis-
eases, including SLE, SS, SSc, RA, mixed connective 
tissue disease, and polymyositis/dermatomyositis, in a 
randomly selected cohort from February 2019 to June 
2023 exhibited ANA positivity, a single ANA pattern, and 
a positive IB test. The patients' mean age was 50.5 ± 
16.5 years. Women accounted for 474 cases (87.5% of 
the total).

Table 1. Relationship between antinuclear antibodies (ANA) patterns and immunoblot results.

Antinuclear Antibodies Patterns (ANA)

Line blot results  
(n=542 ANA positives)

Speckled
(AC-4,5)

Homogenous
(AC-1)

DFS
(AC-2)

Nucleolar
(AC-8/9/10)

Few nuclear 
dots (AC-7)

Multiple nuclear 
dots (AC-6)

Centromere
(AC-3)

Envelope
(AC-11/12)

SSA (n=144) <0.001 0.043 0.002 0.156 0.738 0.087 <0.001 0.919

SSB (n=63) <0.001 <0.001 0.038 0.188 0.415 0.301 0.010 0.301

Ro-52 (n=166) <0.001 <0.001 0.003 0.331 0.648 0.058 0.094 0.231

Jo-1 (n=18) 0.135 0.202 0.288 <0.001 0.677 0.597 0.124 0.597

Sm/RNP (n=71) 0.135 0.037 0.026 0.753 0.073 0.269 0.001 0.269

Scl-70 (n=70) 0.082 <0.001 0.098 0.373 0.070 0.272 0.017 0.972

DFS (n=92) 0.030 0.146 <0.001 0.405 0.68 0.542 0.002 0.198

Ribosomal P protein (n=22) 0.772 0.040 0.238 0.366 0.644 0.558 0.088 0.558

CENP B (n=96) <0.001 <0.001 0.008 0.357 0.893 0.186 <0.001 0.697

PCNA (n=32) 0.069 0.900 0.151 0.619 0.574 0.475 0.356 0.475

Histones (n=53) <0.001 <0.001 0.206 0.366 0.439 0.794 0.070 0.348

Nucleosome (n=52) <0.001 <0.001 0.062 0.082 0.464 0.353 0.075 0.353

ds-DNA (n=47) <0.001 <0.001 0.077 0.100 0.366 0.380 0.011 0.698

M2 (n=80) 0.047 0.462 0.062 0.993 0.350 <0.001 0.703 <0.001

Sm (n=25) 0.404 0.846 0.705 0.817 <0.001 0.531 0.068 0.531

M-i2 (n=19) 0.211 0.525 0.374 0.954 0.669 0.587 0.114 0.587

Ku (n=19) 0.008 0.374 0.274 0.310 0.669 0.587 0.114 0.587

Pm-Scl (n=75) 0.987 0.151 0.078 0.321 0.368 0.253 0.539 0.912

ANA: Antinuclear antibody, AC: Anti-cell pattern code (ICAP consensus), DFS: Dense fine speckled, SSA: Anti–Sjögren’s syndrome–related antigen A, SSB: Anti–Sjögren’s syndrome–
related antigen B, Sm/RNP: Smith/ribonucleoprotein complex, Jo-1: Anti–histidyl-tRNA synthetase, Ro-52: Anti-Ro52/TRIM21 antibody, Scl-70: Anti–topoisomerase I antibody, 
DFS70: Anti–dense fine speckled 70 kDa protein, CENP B: Anti–centromere protein B, PCNA:  Proliferating cell nuclear antigen, ds-DNA: Double-stranded DNA, AMA-M2: Anti–
mitochondrial M2 antibody, PM-Scl: Anti–PM-Scl complex, Mi-2: Anti–Mi-2 antigen antibody.
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Among the ANA patterns observed, 238 were speckled 
(AC-4/5), 164 were homogeneous (AC-1), 61 were cen-
tromere (AC-3), 31 DFS (AC-2), 27 were nucleolar (AC-
8/9/10), 8 were multiple nuclear dots (AC-6), 8 were en-
velope (AC-11/12), and 5 were few nuclear dots (AC-7). 
No cytoplasmic ANA pattern was detected. 

The frequency of antigen positivity was as follows: Ro52 
in 166 patients, SS-A in 144, CENP-B in 96, DFS in 92, M2 
in 80, Pm-Scl in 75, Sm/RNP in 71, Scl-70 in 70, SS-B in 
63, histone in 53, nucleosome in 52, dsDNA in 47, PCNA 
in 32, Sm in 25, ribosomal P protein in 22, Mi-2 in 19, Ku 
positivity in 19, and Jo-1 in 18.

Table 1 shows the correlation between ANA patterns 
and IB results. SS-A, SS-B, Ro52, and Ku positivity were 
associated with the speckled pattern (AC-4/5) (p<0.001, 
p<0.001, p<0.001, p<0.001, p=0.008, respectively). Sm/
RNP, Scl-70, ribosomal p protein, histone, nucleosome, 
dsDNA were associated with a homogeneous pattern 
(AC-1) (p=0.037, p<0.001, p=0.040, p<0.001, p<0.001, 
p<0.001, p<0.001, p<0.001, respectively). Jo-1 was asso-
ciated with the nucleolar pattern (AC-8/9/10) (p<0.001). 
DFS positivity was associated with the DFS pattern (AC-
2) (p<0.001). CENP-B positivity was associated with 
the centromere pattern (AC-3) (p<0.001). Sm positivity 
was associated with the few nuclear dots pattern (AC-
7) (p<0.001). M2 positivity was associated with multiple 
nuclear dots (AC-7) and envelope (AC-11/12) patterns 
(p<0.001 for both).

Table 2 illustrates the correlations between ANA pat-
terns, IB results, and rheumatologic diseases. The ho-
mogeneous pattern (AC-1), Sm/RNP, ribosomal p pro-
tein, histone, nucleosome, and dsDNA were strongly 
associated with the presence of SLE (p<0.001, p=0.002, 
p<0.001, p<0.001, p<0.001, and p=0.002, respective-
ly). The centromere pattern (AC-3), Scl-70, and CENP-B 
were significantly associated with the absence of SLE 
(p=0.002, p<0.001, and p=0.005, respectively). 

The speckled pattern (AC-4/5), SS-A, SS-B, and Ro52 were 
significantly associated with the presence of SS (p<0.001 
for all). In contrast, the homogeneous pattern (AC-1) and 
nucleosome were significantly associated with the ab-
sence of SS (p=0.003 and p=0.013, respectively). 

The centromere pattern (AC-3), CENP-B, and Scl-70 
were significantly associated with the presence of SSc 
(p<0.001 for all). The speckled pattern (AC-4/5), SS-A, 

SS-B, Ro52, Sm/RNP, DFS, nucleosome, and Sm were sig-
nificantly associated with the absence of SSc (p<0.001, 
p<0.001, p=0.008, p<0.001, p=0.008, p=0.003, p=0.004, 
and p=0.015, respectively). 

The homogeneous pattern (AC-1) and Mi-2 were signifi-
cantly associated with the presence of RA (p=0.019 and 
p=0.035, respectively). Conversely, the speckled pat-
tern (AC-4/5), SS-A, Ro52, and Scl-70 were significantly 
associated with the absence of RA (p=0.008, p=0.002, 
p=0.021, and p=0.009, respectively). 

The speckled pattern (AC-4/5), Jo-1, and Mi-2 were sig-
nificantly associated with polymyositis/dermatomyositis 
(p<0.001, p=0.006, and p<0.001, respectively). Sm was 
significantly associated with the presence of mixed con-
nective tissue disease (p=0.021), whereas the homoge-

Figure 1. Heatmap of Phi correlation coefficients between ANA patterns 
and immunoblot autoantibodies.
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Table 2. Associations of antinuclear antibodies (ANA) and immunoblot results with the diagnosis of systemic autoimmune rheumatic diseases.

SLE
(+)

SLE 
(-)

Sjogren 
(+)

Sjogren  
(-)

SSc 
(+)

SSc 
(-)

RA 
(+)

RA 
(-)

PM/DM
(+)

PM/DM 
(-)

MCTD
(+)

MCTD 
(-)

ANA Patterns (n=542)

Speckled (AC-4/5) 50/120 188/422 62/100* 176/442 29/100 209/442* 32/100 206/442* 17/22* 221/520 48/100 190/442

Homogenous (AC-1) 52/120* 112/422 18/100 146/442* 31/100 133/442 40/100* 124/442 3/22 161/520 20/100 144/442*

DFS (AC-2) 5/120 26/422 7/100 24/442 4/100 27/442 9/100 22/442 1/22 30/520 5/1000 26/422

Nucleolar (AC-8/9/10) 5/120 22/422 4/100 23/442 6/100 21/442 6/100 21/4442 1/22 26/520 5/100 22/442

Few nuclear dots (AC-7) 1/120 4/422 0/100 5/442 0/100 5/442 0/100 5/442 0/22 5/520 4/100 1/442*

Multiple nuclear dots (AC-6) 1/120 7/422 1/100 7/442 1/100 7/442 2/10 6/442 0/22 8/520 3/100 5/437

Centromere (AC-3) 4/120 57/422* 6/100 55/442 28/100* 33/442 9/100 52/442 0/22 61/520 14/100 47/442

Envelope (AC-11/12) 1/120 7/422 2/100 6/442 1/100 7/442 2/100 6/442 0/22 8/520 2/100 6/442

Lineblot Results

SSA 38/120 106/422 48/100* 96/442 12/100 132/442* 14/100 130/442* 5/22 139/520 27/100 117/442

SSB 13/120 50/422 26/100* 37/422 4/100 59/442* 9/100 54/442 2/22 61/520 9/100 54/442

Ro52 36/120 130/422 57/100* 109/422 16/100 150/442* 2/100 145/442* 6/22 160/522 30/100 136/442

Pm-Scl 19/120 56/422 14/100 61/422 18/100 57/442 9/100 66/442 4/22 71/520 11/100 64/442

Jo-1 1/120 17/422 2/100 16/422 4/100 14/442 4/100 14/442 3/22* 15/520 4/100 14/442

Sm/RNP 26/120* 45/422 8/100 63/442 5/100 66/442* 11/100 60/442 3/22 68/520 18/100 53/442

Scl-70 3/120 67/422* 8/100 62/442 37/100* 33/442 5/100 65/442* 3/22 67/520 14/100 56/442

DFS 18/120 74/422 19/100 73/442 7/100 85/442* 22/100 70/372 3/22 89/520 23/100 69/442

Ribosomal P protein 13/120* 9/422 2/100 20/442 2/100 20/442 1/100 21/442 0/22 22/520 4/100 18/442

CENP-B 11/120 85/422* 13/100 83/442 36/100* 60/442 13/100 83/442 1/22 95/520 22/100 74/442

PCNA 9/120 23/422 4/100 28/442 7/100 25/442 7/100 25/442 3/22 29/520 2/100 30/442

Histones 24/120 29/422 6/100 47/442 7/100 46/442 8/100 45/442 1/22 52/520 7/100 46/442

Nucleosome 30/120 22/422 3/100 49/442* 2/100 50/442* 7/100 45/442 0/22 52/520 10/100 42/442

ds-DNA 19/120 28/422 4/100 43/442 6/100 41/442 6/100 41/442 0/22 47/520 12/100 35/442

M2 20/120 60/422 17/100 63/442 14/100 66/442 14/100 66/442 1/22 79/520 14/100 66/442

Sm 10/120 15/422 3/100 22/442 0/100 25/442* 3/100 22/442 0/22 25/520 9/100* 16/442

Mi-2 1/120 18/422 1/100 18/442 3/100 16/442 7/100* 12/442 4/22* 15/520 3/100 16/442

Ku 7/120 12/422 4/100 15/442 2/100 17/442 2/100 17/442 2/22 17/520 2/100 17/442

ANA: Antinuclear antibody, AC: Anti-cell pattern code (ICAP consensus), DFS: Dense fine speckled, SLE: Systemic lupus erythematosus, SSc: Systemic sclerosis, RA: Rheumatoid 
arthritis, PM/DM: Polymyositis/Dermatomyositis, MCTD: Mixed connective tissue disease, SSA: Anti–Sjögren’s syndrome–related antigen A, SSB: Anti–Sjögren’s syndrome–related 
antigen B, Ro-52: Anti-Ro52/TRIM21 antibody, Sm/RNP: Smith/ribonucleoprotein complex, Jo-1: Anti–histidyl-tRNA synthetase antibody, Scl-70: Anti–topoisomerase I antibody, 
DFS70: Anti–dense fine speckled 70 kDa protein, CENP-B: Anti–centromere protein B, PCNA: Proliferating cell nuclear antigen, ds-DNA: Double-stranded DNA, M2 (AMA-M2): Anti–
mitochondrial M2 antibody, Sm: Smith antigen antibody, Mi-2: Anti-Mi-2 antigen antibody, Ku: Anti-Ku antigen antibody, Pm-Scl: Anti-PM-Scl complex antibody.
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neous pattern (AC-1) and the few nuclear dots pattern 
(AC-7) were significantly associated with its absence 
(p=0.013 and p<0.001, respectively).

According to Phi correlation analysis, the speckled pat-
tern (AC-4/5) was correlated with SS-A, SS-B, and Ro-52. 
The homogeneous pattern (AC-1) correlated with dsDNA, 
nucleosome, histone, and Scl-70. The DFS-like pattern 
(AC-2) showed a strong correlation with DFS70. The nu-
cleolar pattern (AC-8/10) correlates with Jo-1. The few 
nuclear dots pattern (AC-7) correlated with Sm. The mul-
tiple nuclear dots pattern (AC-6) was correlated with M2. 
Centromere pattern (AC-3) showed a strong correlation 
with CENP-B. Envelope pattern (AC-11/12) correlated 
with M2 (Figure 1).

Discussion
Laboratories in developing countries, including Türkiye, 
require a dependable, cost-effective, accurate, and spe-
cific screening test. The high cost and the need for tech-
nical expertise limit its availability in many facilities. 

Antinuclear antibody detection is the first step in diag-
nosing SARDs (13). The IIF method using HEp-2 cells 
is considered the gold standard (14). If ANA results are 
positive, it is advisable to screen for specific anti-ENA 
antibodies (15). In cases of strong clinical suspicion, 
regardless of ANA test results, physicians may request 
testing for specific ENA antibodies (16).

The American College of Rheumatology (ACR) and interna-
tional committees recommend HEp-2 IIF as the standard 
method for identifying ANA (17). To date, up to 30 distinct 
ANA staining patterns have been described, including 
both nuclear and cytoplasmic staining patterns (18).The 
most common patterns are homogeneous (AC-1), speck-
led (AC-4/5), nucleolar (AC-8/9/10), and centromere (AC-
3) (19). In this study, the speckled ANA pattern was the 
most frequently observed. Similarly, in Trabzon province, 
Kaklıkkaya et al. (20) reported the speckled pattern as the 
most common, consistent with our findings.

The homogeneous pattern is one of the most common 
patterns observed in the ANA test. The antigens associat-
ed with this pattern include dsDNA, histone, and nucleo-
somes. In a previous study, 45% of the homogenous pat-
terns were positive in the IB test (16). Low DFS70 titers 
and homogeneous/speckled patterns can be difficult to 

distinguish; therefore, we recommend confirming them 
with the IB test using the DFS70 antigen. We hypothe-
size that the IB findings for samples with homogeneous 
patterns vary due to antibody diversity, particularly in 
patients with SLE. The antibodies detected in these pa-
tients' dsDNA, nucleosomes, and histones include SS-A, 
Ro-52, SS-B, Sm, U1-RNP, and ribosomal P protein (21).

In our study, the homogenous pattern (AC-1) was associ-
ated with Sm/RNP, Scl-70, ribosomal p protein, histone, 
nucleosome, and dsDNA. The DFS70 staining pattern 
is one of the most common IIF scanning patterns (22). 
Isolated DFS70 antibody positivity occurs in fewer than 
5.7% of systemic rheumatic diseases (22), and these 
antibodies are often present in the serum of healthy 
individuals (23). In our analysis, the DFS70 pattern was 
the fourth most prevalent. As expected, DFS showed no 
correlation with any rheumatic condition in our investi-
gation.

The centromere pattern, characterized by its structural 
features, is observed in localized cutaneous systemic 
sclerosis and Raynaud's syndrome, and is associated with 
CENP-A, CENP-B, CENP-C, and CENP-F antigens (24). 
In a previous study, only CENP-B was identified in the 
IB test, with a 91% positivity rate (16). The remaining 
negative samples may be related to other antigens. The 
strong agreement between the IFF centromere pattern 
and CENP-B positivity suggests that IFF alone may be 
sufficient to identify the centromere pattern. In our anal-
ysis, CENP-B positivity showed a clear correlation with 
SSc.

The speckled pattern is frequently observed in condi-
tions such as mixed connective tissue disorders, SLE, and 
SSc (25). It is specifically associated with the SS-A, SS-B, 
Topo-1, Sm, U1-SnRNP, Mi2, and Ku antigens. A recent 
study revealed that the majority of the IB panel results 
showed antibodies against SS-A, Ro-52, and SS-B (16).

Depending on the HEp-2 cell line used in the IIF assay, 
SS-A, Jo-1, and ribosomal P-protein antibodies may be 
difficult to detect (17). Due to the extremely low ex-
pression levels of these antigens in HEp-2 cells or their 
potential denaturation during tissue fixation, false nega-
tives may occur. In clinically suspected cases, ENA test-
ing should be requested even if IIF results are negative.

We analyzed the correlation between IB and ANA pat-
terns in our cohort to identify the most cost-effective fol-
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low-up autoantibody test. In recent years, autoantibody 
testing for systemic rheumatic disorders has evolved sig-
nificantly (26). The combined use of ANA patterns and 
extended IB panels has reduced both diagnostic time and 
the risk of misdiagnosis (27). Furthermore, the interpre-
tation and reporting of ANA have been standardized to 
eliminate subjectivity (26). However, the testing, report-
ing, and interpretation of these autoantibodies remain 
challenging because of multiple factors, including the 
testing methodology and platform, the experience of 
immunologists and laboratory scientists, the variability 
of fluorescent microscopes, and the pre-test probability 
of SARDs (26). It is essential that physicians are aware of 
and approve the revised autoantibody reporting format.

As observed, ENA or anti-ENA profiling enables differen-
tiation of various forms of SARDs. A previous study found 
that the presence of RNP autoantibodies is a useful 
marker in the diagnosis of mixed connective tissue dis-
ease (28). Similarly, ANA positivity along with dsDNA or 
Sm positivity serves as the diagnostic criterion for SLE 
(29). SS-A and SS-B antibodies are valuable immunolog-
ical markers for identifying SS, subacute cutaneous SLE, 
and newborn lupus syndrome (30). Jo-1, histidyl-tRNA 
synthetase, has been established as an immunomarker 
for polydermatomyositis. Likewise, CENP-B and Scl-70 
positivity support the identification of SSc (31). Our find-
ings were consistent with these results.

Certain ANA patterns show strong associations with 
IB antigens. Fibrillarin, PM/Scl, RNA polymerase I, and 
other IB proteins are commonly found in the nucleolar 
pattern (32). González et al. (33) reported various nu-
clear patterns in sera positive for SS-A, SS-B, and Ro-52. 
Rodríguez-Orozco et al. (34) found that approximately 
3.4% of IB-positive samples were ANA-negative. In our 
cohort, PM/Scl antibodies were detected in nucleolar 
patterns.

Accurate interpretation of these antibodies requires 
consideration of clinical features. Because many SARD 
manifestations are nonspecific and overlap, diagnosis 
can be challenging, and patients are sometimes initially 
diagnosed with multiple SARDs until proven otherwise 
(26). SLE is the prototype for SARD. Several autoantibod-
ies can be identified in SLE, differing in their sensitivity 
and specificity (26). Certain autoantibodies, including 
SS-A, SS-B, and RNP, can be detected in multiple SARDs 
(35). In a prior cohort, they discovered that nearly all in-
dividuals with IB were positive for SLE, but only a few 

autoantibodies were positive in the remainder of the 
SARD. Some patients may have overlap syndromes, 
which could explain the occurrence of several patterns 
and autoantibodies (26). Nonetheless, applying the pro-
posed algorithm may aid in narrowing down the final di-
agnosis, determining targeted therapy, and providing an 
adequate prognosis (35).

In a previous cohort, 62% of patients tested positive 
for both IB and dsDNA (26). One could argue that once 
a diagnosis is established through the detection of a 
specific autoantibody, extending the IB panel may be 
unnecessary. However, certain autoantibodies are asso-
ciated with a more specific symptom. For example, SS-A 
and SS-B are linked to congenital heart block, while ri-
bosomal p protein is linked to neuropsychiatric problems 
(35). Moreover, as many SARDs can coexist (26), IB test-
ing is essential even when positive dsDNA antibodies are 
present. In a study conducted in Türkiye, SS-A (26.88%), 
SS-B (17.81%), and Sm/RNP (17.66%) were the most 
frequently detected ENA antibodies in ANA-positive sam-
ples (7). In our cohort, the most common IB findings were 
Ro52, SS-A, CENP-B, and DFS.

Specific ANA patterns and IB test positivity were each 
associated with some autoimmune rheumatic diseases. 
The identification of these immunologic markers un-
derscores the predictive value of immunologic tests for 
disease diagnosis. Further prospective studies are neces-
sary to expand the evidence base.

This study has some limitations. First, ANA tests were not 
performed on all patients, and ANA-negative patients 
were excluded, which prevented drawing conclusions 
regarding negative results. Second, data on cytoplas-
mic staining and accompanying IB results are limited. 
Future research should include larger patient cohorts, 
comprehensive IB results for all cellular patterns (nucle-
ar, mitotic, and cytoplasmic), and detailed clinical asso-
ciations. Employing an expanded IB panel, such as the 
myositis panel, may further clarify disease etiology and 
inform targeted therapies.

Conclusion
Antinuclear antibody IIF testing is recommended as a 
screening test for suspected autoimmune diseases. Ex-
tractable nuclear antigen testing should be employed 
to identify and confirm the presence of the appropriate 
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