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Abstract

Background: Juvenile systemic lupus erythematosus (JSLE) and adult SLE (ASLE) patients present with different clinical 
manifestations, but it is unknown if there are differences in their antinuclear autoantibody (ANA) profiles or if staining 
patterns are associated with specific autoantibodies and clinical manifestations.

Objective: To determine whether distinct types and numbers of ANA-staining patterns are associated with specific auto-
antibodies and clinical manifestations in JSLE and ASLE patients.

Methods: A retrospective study was performed in Thai children (n = 146) and adults (n = 180) diagnosed with SLE using 
the Systemic Lupus International Collaborating Clinics classification criteria. 

Results: JSLE patients with a homogeneous pattern of staining and anti-dsDNA or anti-nucleosome antibodies in serum, 
developed renal involvement, leukopenia and acute/subacute cutaneous LE. Coarse speckled pattern with anti-RNP or  
anti-Sm showed thrombocytopenia and renal involvement in JSLE patients, but leukopenia in both groups. JSLE patients 
with fine-coarse speckled pattern and anti-RNP, anti-Sm, anti-Ro-52 or anti-SSA developed leukopenia, thrombocytope-
nia and renal involvement, whilst hemolytic anemia and serositis were commonly found in those with anti-Ro-52. Median 
SLEDAI score was higher in JSLE than ASLE patients.

Conclusion: Detailed ANA-staining patterns with specific autoantibodies show particular clinical manifestations and 
hence prompt further clinical investigations in both JSLE and ASLE patients. Therefore, this study demonstrates that  
distinct patterns of ANA staining and specific autoantibodies are clinically important in both children and adults with SLE.
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Introduction
Antinuclear antibodies (ANA) are serum autoantibodies 

directed against nuclear cell antigens. They are produced by  
auto-reactive B lymphocytes and are commonly found in pa-
tients with autoimmune diseases. It is believed that abnormal 
ANA production leads to formation of antigen-antibody com-
plexes which are implicated in the pathogenesis of autoimmune 
diseases.1,2 Systemic lupus erythematosus (SLE) is one of the
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Detection of antinuclear antibodies (ANA)
Serum ANA titers and ANA-staining patterns were detected 

by IIF. Each patient serum sample was initially diluted at 1:80 
and 1:640 (and later at 2-fold dilutions) and added onto Hep-2 
cells fixed on a slide (EUROIMMUN IF-Spinter, Germany). 
The formation of nuclear antigen-autoantibody complexes 
was detected by staining with anti-IgG antibody tagged with 
Propidium Iodide and visualized under fluorescence micros-
copy (EUROPattern microscope, Germany). The ANA titers 
were scored as negative (≤ 1:80), or positive (ranging from 
1:160 to ≥ 1:2,560). The staining patterns were identified using a  
EUROPattern microscope once ANA titers were identified as 
positive.

Detection of specific autoantibodies
Specific autoantibodies in patient sera were detected by  

Immunoblotting (EUROIMMUN, Germany). Serum was ini-
tially diluted at 1:100 and added into a Immunostrip coated with 
12 different specific nuclear antigens (dsDNA, Sm, RNP, SS-A, 
SS-B, Ro-52, nucleosome, histone, centromere, Scl-70, Jo-1 and 
ribosomal P). After specific nuclear antigen-antibody complex-
es were formed, enzyme-labelled anti-human IgG antibody was 
added to conjugate with the complexes. The Immunostrip was 
finally incubated with chromogen substrate and then analyzed 
by a EurolineScan (Germany).

Ethical approval
Ethical approval was obtained from The Ethics of Institution-

al Review Board (IRB) from Faculty of Medicine, Chulalongkorn 
University prior to commencing the study (IRB No. 309/60), 
and The Thai Clinical Trials Registry (TCTR20170928002)
(http://www.clinicaltrials.in.th/index.php?tp=regtrials&menu= 
trialsearch&smenu=fulltext&task=search&task2=view1&id= 
2860)

Statistical analyses
Statistical analyses were performed using SPSS version 22 

software. The associations between ANA-staining patterns and 
specific autoantibodies, and ANA-staining patterns/specific au-
toantibodies and clinical manifestations were analyzed using 
Pearson’s Chi-squared test. The association between the num-
ber of ANA-staining patterns and disease activity were ana-
lyzed using Pearson correlation coefficient. P-values < 0.05 were  
considered significant.

most common autoimmune diseases in both children and 
adults, and diagnosis is made in accordance with the revised 
classification criteria of the American College of Rheumatology 
(ACR) 1997.3 However, the new Systemic Lupus International 
Collaborating Clinics (SLICC) group classification criteria has 
been introduced and is now widely used.4 Notably, the presence 
of ANA in serum is one of the immunological criteria for the 
diagnosis of SLE in both the ACR 1997 criteria and the new 
SLICC group classification criteria.

Serum ANA are usually detected by indirect immunoflu-
orescence (IIF) techniques and quantifies both the ANA titers 
and their staining patterns.5 ANA titers above 1:80 are consid-
ered as a positive result,6-8 and high titers (≥ 1:640) are sugges-
tive of SLE, particularly when other clinical manifestations are 
observed.9 However, ANA titers are not correlated with disease 
activity and severity.10 ANA-staining patterns of SLE patient 
serum are normally identified in a cell line from epidermoid 
carcinoma of the larynx (Hep-2 cell) fixed on a slide and visu-
alized using IIF techniques.11 The International Consensus on 
ANA-staining Patterns (ICAP) classifies patterns into 3 main 
types; nuclear (e.g. homogeneous, fine speckled, coarse speck-
led, etc.), cytoplasmic and mitotic.12 As there are many possible 
nuclear antigens, ANA are classified into specific autoantibod-
ies using different techniques such as immunoblotting or en-
zyme-linked immunosorbent assay; for example, anti-dsDNA, 
anti-Sm, anti-RNP, anti-SSA/Ro, anti-Ro-52, anti-SSB/La, an-
ti-nucleosome, etc.13 It has been reported that some patterns of 
ANA staining are associated with certain nuclear antigens that 
are related to particular manifestations of the disease.14

There are only a few reports demonstrating the clinical 
significance of ANA-staining patterns in SLE patients partic-
ularly those who are diagnosed by the new SLICC classifica-
tion criteria. Moreover, the clinical manifestations in juvenile 
SLE (JSLE) are more severe than adult SLE (ASLE) but it is 
unknown if there are distinct ANA-staining patterns between 
the two groups.15-17 In this study, we therefore sought to inves-
tigate whether ANA-staining patterns and number of patterns  
at diagnosis could predict specific autoantibodies, clinical in-
volvement and disease activity in JSLE compared with the adult 
counterparts.

Methods
We performed a retrospective, descriptive study of Thai  

JSLE patients (< 18 years old) and ASLE patients who attended 
clinics at the King Chulalongkorn Memorial Hospital from 
1 January 2015 to 31 December 2016. All SLE patients were 
treated as outpatients (both pediatric and adult who attended 
dermatology, nephrology, rheumatology, hematology and other 
clinics) or as inpatient. These patients were identified using 
ICD-10 with the codes of M32.1 (Systemic lupus erythemato-
sus with organ or system involvement), M32.8 (Other forms 
of systemic lupus erythematosus) and M32.9 (Systemic lupus 
erythematosus, unspecified). The inclusion criteria were Asian-
Thai children or adults who were diagnosed with SLE by SLICC 
criteria. The exclusion criteria were patients with unknown or 
negative ANA test. Patient medical records/charts, SLE disease 
activity index (SLEDAI) scores and laboratory results including 
ANA and specific autoantibodies at diagnosis were reviewed.18

Results
Demographic data

A total of 377 patients (171 children and 206 adults) diag-
nosed with SLE using the SLICC diagnostic criteria were re-
cruited into our study. Four patients with negative ANA and  
47 patients with unknown ANA status were excluded from the 
study. Of the 326 SLE patients included in the study, 146 (44.7%) 
were JSLE and 180 (55.2%) were ASLE patients. The ratios of 
females to males was 8.7:1 and 9.6:1 in JSLE and ASLE, respec-
tively. The ethnicity of both JSLE and ASLE were all Asian-
Thai. The mean age at diagnosis was 11.7 years (±3.7) in JSLE 
and 33.2 years (±10.2) in ASLE patients. The mean duration 
of follow up was approximately 7 years in both groups (JSLE; 
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of the patients. The homogeneous pattern was the most com-
mon type (51%), followed by fine speckled (16%) and coarse 
speckled (5%) patterns, similar to the juvenile group. Adult pa-
tients (42%) showed two ANA-staining patterns, which were 
fine-coarse speckled (29%), homogeneous-fine speckled (23%), 
homogeneous-nuclear envelope (11%) patterns whilst other 
patterns were less common. Three or more patterns were rarely 
seen in both groups (e.g. fine-coarse speckled-nuclear dot pat-
terns).

Figure 1. The percentages of ANA-staining patterns in JSLE (n = 146) and ASLE (n = 180) patients.

3.4-11 years and ASLE; 3.2-13 years). The median SLEDAI score 
at diagnosis was 14 (IQ range: 8-18) in JSLE but lower in ASLE 
patients (SLEDAI = 10, with IQ range: 6-14).

Antinuclear antibodies (ANA)
ANA titers and staining patterns
The majority of SLE patients (> 98%) showed a positive se-

rum ANA result and 48.8% of the patients (n = 159) showed 
serum ANA titers ≥ 1:2,560. The staining patterns in JSLE and 
ASLE at diagnosis are summarized in Figure 1. Homogeneous 
staining pattern was the most common type in both groups but 
more common in JSLE patients (71.9% VS 56.6%). The percent-
ages of fine speckled and coarse speckled staining patterns in 
JSLE and ASLE patients were comparable (fine speckled: 47.2% 
VS 43.3% and coarse speckled: 24.6% VS 25%, respectively). 
Nuclear envelope and cytoplasmic staining patterns were infre-
quently seen in both groups (~10%). Other staining patterns, 
including centromere and PCNA-like patterns were rarely 
found and only observed in ASLE patients.

Number of ANA-staining patterns
The numbers of ANA-staining patterns at diagnosis are 

summarized in Table 1. Single ANA-staining pattern was found 
in 38% of JSLE patients and homogeneous pattern was the 
most common type (75%), followed by fine speckled (11%) and 
coarse speckled (7%) patterns. Two ANA-staining patterns were 
found in 47% of JSLE patients and homogeneous-fine speck-
led (41%) pattern was the most common finding, followed by 
fine-coarse speckled (22%) and homogeneous-nuclear envelope 
(12%) patterns, respectively. 

In ASLE, single ANA-staining pattern was found in 44% 

Table 1. The number and type of ANA-staining patterns in 
JSLE (n = 146) and ASLE (n = 180) patients

Number or pattern Number 
of JSLE 

(%)

Number 
of ASLE 

(%)

1.	 Single pattern
Homogeneous
Fine speckled
Coarse speckled
Nuclear envelope
PCNA-like
Others

56 (38%)
42 (75%)
6 (11%)
4 (7%)

-
-

4 (7%)

79 (44%)
40 (51%)
13 (16%)

4 (5%)
2 (2.5%)
2 (2.5%)
18 (23%)

2.	 Two patterns
Homogeneous-fine speckled
Fine-coarse speckled
Homogeneous-nuclear envelope
Others

68 (47%)
28 (41%)
14 (22%)
8 (12%)

18 (25%)

75 (42%)
17 (23%)
22 (29%)
8 (11%)

28 (37%)

3.	 Three patterns
Fine speckled -coarse speckled-nuclear dot
Others

19 (13%)
4 (21%)

15 (79%)

20 (11%)
5 (25%)

15 (75%)

4.	 Four patterns or more 3 (2%) 6 (3%)
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ANA-staining patterns VS specific autoantibodies
The association between ANA-staining patterns and specific 

autoantibodies was analyzed in the serum of 85 SLE patients  
(59 children and 26 adults) and summarized in Table 2. The 
results demonstrated a positive association between homoge-
neous pattern in JSLE patients, and anti-dsDNA and anti-nu-
cleosome (p-value < 0.001) with the odds ratio of 21 (95%CI 
= 4.2-104.8) and 8.4 (95%CI = 2.3-30.1), respectively. Coarse 
speckled pattern showed a positive association with anti-RNP 
and anti-Sm in both JSLE and ASLE patients (p-value < 0.05). 
The association between coarse speckled pattern and anti-RNP 
showed an odds ratio of 10 in both JSLE and ASLE patients 
(95%CI = 2.8-35.2 and 1.4-69.3, respectively) whereas the as-
sociation between coarse speckled pattern and anti-Sm showed 
an odds ratio of 9 (95%CI = 2.4-34.3) in JSLE and 22 (95%CI = 
2.1-236.1) in ASLE patients.

In SLE patients with two ANA-staining patterns, there was 
only a positive association between fine-coarse speckled pattern 
and anti-RNP, anti-Sm, anti-Ro-52 and anti-SSA (p-value < 
0.05) with the odd ratios of up to 5 in JSLE patients. 

ANA-staining patterns with specific autoantibodies VS clinical 
involvement

In line with the new SLICC classification criteria, 11 clinical 
criteria in SLE patients with particular ANA-staining patterns 
and specific autoantibodies in described Table 2 were explored 
and summarized in Table 3. The results showed that JSLE pa-
tients who had homogeneous staining pattern with either anti 
-dsDNA or anti-nucleosome in their serum developed renal  
involvement (> 75%), leukopenia (> 60%) and acute or subacute 
cutaneous LE (> 60%) during the follow-up period. More than 
58% of JSLE patients who had coarse speckled pattern with 
either anti-RNP or anti-Sm developed leukopenia, thrombo-
cytopenia and renal involvement: these clinical involvements  
were found in > 62% of JSLE patients who had fine-coarse 
speckled pattern with either anti-RNP or anti-Sm or anti-SSA. 
Furthermore, fine-coarse speckled pattern and anti-Ro-52 in 
JSLE patients were related to hemolytic anemia and serositis  
(> 57%). 

Table 2. The significant associations between ANA-staining patterns and autoantibodies in JSLE and ASLE patients

ANA patterns Total 
number

Types of 
Autoantibodies

Number of patients with positive 
autoantibody per total (%)

p-value Odds ratio 95% Confidence 
Interval

1.	 Homogeneous JSLE 
(n = 36)

dsDNA 24/36 (67%) < 0.001 21 4.2-104.8

nucleosome 23/36 (64%) 0.001 8.4 2.3-30.1

2.	 Coarse-speckled

JSLE 
(n = 22)

RNP 15/22 (68%) < 0.001 10 2.8-35.2

Sm 12/22 (55%) 0.001 9 2.4-34.3

Adult SLE 
(n = 12)

RNP 10/12 (83%) 0.036 10 1.4-69.3

Sm 8/12 (67%) 0.009 22 2.1-236.1

3.	 Fine-coarse speckled JSLE 
(n = 12)

RNP 8/12 (67%) 0.04 4.8 1.2-18.7

Sm 7/12 (58%) 0.01 5.4 1.4-21.2

Ro-52 7/12 (58%) 0.028 4.2 1.1-16

SSA 8/12 (67%) 0.018 5.3 1.4-21

Table 3. The clinical involvements in JSLE and ASLE patients 
with particular ANA-staining patterns and specific autoan-
tibodies, according to the new SLICC classification criteria4

1.	 JSLE with  
homogeneous pattern 
(N = 36)

Clinical involvement % of 
patients

1.1	Anti-dsDNA Renal involvement
Leukopenia
Acute or Subacute cutaneous LE
Others

75
62.5
62.5
< 50

1.2	Anti-nucleosome Renal involvement
Leukopenia
Acute or Subacute cutaneous LE
Others

82.6
60.8
60.8
< 50

2.	 JSLE with coarse 
speckled pattern  
(N = 22)

Clinical involvement % of 
patients

2.1	Anti-RNP Renal involvement
Leukopenia
Thrombocytopenia
Acute or Subacute cutaneous LE
Others

66.6
66.6

60
53.3
< 50

2.2	Anti-Sm Acute or Subacute cutaneous LE
Renal involvement
Leukopenia
Thrombocytopenia
Others

66.6
58.3
58.3
58.3
< 50

3.	 JSLE with fine-coarse 
speckled pattern  
(N = 12)

Clinical involvement % of 
patients

3.1 Anti-RNP Leukopenia
Renal
Thrombocytopenia
Others

75
62.5
62.5
< 50

3.2 Anti-Sm Leukopenia
Thrombocytopenia
Renal
Others

71.4
71.4
57.1
< 50
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In ASLE, > 60% of patients who had coarse speckled pat-
tern with either anti-RNP or anti-Sm in their serum developed  
leukopenia during the follow-up period. 

Number of ANA-staining patterns VS disease severity
The association between the number of ANA-staining pat-

terns and disease activity using SLEDAI scores was analyzed. 
The results showed that the median SLEDAI score in JSLE 
patients was 14 across the number of patterns, whereas the  
median score in ASLE patients gradually rose from 10 to 19 
once the number of patterns was increased from one to four 
(Figure 2), but this did not reach statistical significance in either 
group (p-value = 0.846 and 0.055, respectively).

3.3 Anti-Ro-52 Renal involvement
Hemolytic anemia
Serositis
Leukopenia
Others

85.7
71.4
57.1
57.1
< 50

3.4 Anti-SSA Leukopenia
Renal involvement
Others

75
62.5
< 50

4.	 ASLE with coarse 
speckled pattern  
(N = 12)

Clinical involvement % of 
patients

4.1	Anti-RNP Leukopenia
Others

60
< 50

4.2 Anti-Sm Leukopenia
Others

62.5
< 50

Table 3. (Continued)

Figure 2. The association between numbers of ANA-staining 
patterns and severity scores (SLEDAI) in 146 JSLE (A) pa-
tients, and 180 ASLE (B) patients.

Discussion
The presence of ANA in serum is one of the key features 

in the SLICC classification criteria for making a diagnosis of 
SLE.4 IIF is a routine technique used for testing ANA in patient 
serum and its sensitivity and specificity make it a highly suit-
able and robust technique for this diagnosis.5 In our study, the 
majority of patients with SLE (> 98%) showed a positive serum 
ANA result and the ANA-staining patterns were similar in both 
children and adults with SLE. The most common staining types 
were homogenous pattern in both groups, followed by fine and 
coarse speckled patterns, respectively, which are consistent with 
previous studies.16,17,19,20 Interestingly, our study demonstrated 
that almost 50% of JSLE (47%) and ASLE (42%) patients had 
developed two ANA-staining patterns in their serum at diag-
nosis, and fine-coarse speckled and homogeneous-fine speckled 
patterns were the most prominent findings in both groups. This 
finding has been rarely reported; therefore, we further inves-
tigated the importance of these two ANA-staining patterns in 
terms of types of autoantibodies and association with different 
clinical manifestations.

Although most patients with SLE (48.8%) showed very high 
ANA titers (> 1:2,560) in their serum, it has been reported that 
titers are not correlated with disease activity and/or severity.10 
However, a previous report has suggested that ANA-staining 
patterns are associated with specific autoantibodies,12 that are 
probably related to particular clinical symptoms. For example, 

SLE patients with homogeneous pattern usually develop anti- 
dsDNA and anti-nucleosome in their serum.21 This finding 
is similar to our study which showed a positive association  
between homogeneous staining pattern and anti-dsDNA or  
anti-nucleosome antibodies. Therefore, our findings suggest 
that homogeneous staining pattern, the most common pattern 
in SLE patients, is associated with anti-dsDNA and anti-nucle-
osome antibodies, particularly in JSLE patients. These associa-
tions were also found in ASLE patients in our study but they did 
not reach statistical significance (p = 0.648 and 0.216), probably 
due to a limitation that only 26 ASLE patients were tested for 
specific autoantibodies.

Furthermore, our results showed that coarse speckled stain-
ing pattern or coarse speckled staining in combination with fine 
speckled patterns were associated with anti-RNP and anti-Sm 
in JSLE and ASLE patients, which is consistent with a previous
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study.12 However, an association between fine speckled pattern 
and anti SS-A or anti SS-B as previously reported12 was not 
found in our studies, probably because of differences in popula-
tions and techniques used for detection.

The clinical manifestations of SLE are varied in both chil-
dren and adults.22 Previous studies reported that some auto-
antibodies were associated with particular organ or system in-
volvements.23-25 For instance, anti-dsDNA was associated with  
renal involvement23 whereas anti-SS-A/Ro was associated with 
subacute cutaneous LE.26 Therefore, this study further inves-
tigated the clinical involvements based on 11 clinical criteria 
listed in the new SLICC classification in those SLE patients  
who had particular ANA-staining pattern with specific auto-
antibodies shown in Table 2. Expectedly, renal involvement 
was commonly found in JSLE patients who had homogeneous  
pattern with anti-dsDNA in their serum which was consistent 
with previous studies.14 However, our study demonstrated that 
renal involvement was also found in JSLE patients with homo-
geneous and anti-nucleosome autoantibodies in their serum.  
Furthermore, more than half of JSLE patients with homoge-
neous staining pattern and anti-dsDNA or anti-nucleosome 
developed leukopenia and acute or subacute cutaneous LE, 
suggesting that JSLE patients with these particular patterns and 
specific autoantibodies are probably at risk of leukopenia, renal 
and cutaneous involvements.

A new finding from our study was that more than 60% of 
JSLE patients who had coarse or fine-coarse speckled staining 
patterns with either anti-RNP, anti-Sm or anti-SSA developed 
leukopenia, thrombocytopenia and renal involvement. These 
findings suggest that JSLE patients with these particular ANA 
patterns and specific autoantibodies should be investigated 
for hematological and renal involvements. Furthermore, se-
rositis and hemolytic anemia should be further investigated 
in JSLE patients who had fine-coarse speckled pattern with 
anti-Ro-52, as our study found that more than 57% of these  
JSLE patients developed those symptoms during the follow-up 
period. However, in adult patients, more than 60% of those who 
had coarse speckled staining pattern with anti-RNP or anti-Sm 
in their serum developed leukopenia, suggesting that hemato-
logical analyses should be investigated in these adult patients.

Further statistical analyses of the associations between ANA 
staining patterns/specific autoantibodies and clinical involve-
ments were performed to confirm these observations. However, 
the results showed insignificant differences (p > 0.05), proba-
bly due to the small sample size which was a limitation of this  
study: while our findings suggest a trend of these associations, a 
future (cohort) study with a larger sample size is required.

As more than half of SLE patients showed two or more 
ANA-staining patterns, and distinct ANA patterns were as-
sociated with specific autoantibodies and particular clinical 
involvements, we hypothesized that SLE patients with more 
ANA-staining patterns could develop multiple organ involve-
ments which probably reflected disease activity and severity. 
Therefore, we investigated whether there was any association 
between the number of ANA-staining patterns and disease  
activity using SLEDAI scores. The results showed that the over-
all SLEDAI score in ASLE patients was lower than in children 
with SLE (10 VS 14). This finding is consistent with previous

studies demonstrating that JSLE patients have clinically more 
severe disease than ASLE patients.27 Interestingly, a higher  
number of ANA-staining patterns (> 2) tended to correlate with 
disease activity, particularly in ASLE patients (Figure 2), and 
also those adults with 4 patterns showed the highest activity 
(median SLEDAI = 19). However, these observations were not 
statistically significant.

In conclusion, this is the first Thai JSLE and ASLE retro-
spective study that includes a large number of patients and 
demonstrates ANA-staining patterns and number of patterns 
in children and adults. Our study proposes that ANA-stain-
ing patterns and specific autoantibodies in SLE patients are 
important to indicate clinical involvement. JSLE patients with 
homogeneous pattern and anti-dsDNA or anti-nucleosome 
usually develop renal involvement and leukopenia, and acute or  
subacute cutaneous LE, whilst ASLE patients with fine-coarse 
speckled pattern and anti-RNP or anti-Sm may develop leuko-
penia. JSLE patients with fine speckled or fine-coarse speckled 
patterns who have anti-RNP, anti-Sm, anti-Ro-52 or anti-SSA 
should be investigated for renal and hematological involve-
ments, including serositis and hemolytic anemia particularly 
those with anti-Ro-52. The clinical involvements in ASLE are 
mostly milder than JSLE patients and number of ANA pat-
terns shows no significant differences in disease activity in both 
groups.
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