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ABSTRACT
Objective: The aim of this study was to determine the reasons for the request for antinuclear antibody (ANA) in ANA-
positive patients and to determine the final diagnosis of these patients and whether they developed a rheumatologic 
disease.
Material and Methods: In this retrospective study, the files of 559 patients with positive ANA were reviewed. 
Demographic, laboratory and clinical characteristics of the patients were noted. At the end of follow-up, the final 
diagnosis was recorded.
Results: The study included 346 patients. 233 of the patients were female, and 113 were male. The mean age at the 
time of ANA positivity was 9.4±4.7 years, and the mean follow-up period was 19±5.7 months. The most common 
symptom was myalgia/arthralgia (21.7%). Other common reasons were urticaria, abdominal pain, thrombocytopenia, 
and proteinuria. Extractable nuclear antigens (ENA) panel results were negative in 170 patients (49.1%). In the ENA 
panel, dense fine speckled antigen 70 antibodies were most frequently positive in 135 patients (39.2%). At the end 
of follow-up, 234 patients had no disease. One hundred and one patients were diagnosed with non-rheumatologic 
diseases, and 11 patients were diagnosed with rheumatologic diseases. Eleven patients with rheumatologic diseases 
were girls. Rash was the most common symptom in patients with rheumatologic diseases. The positive predictive value 
of ANA positivity for rheumatologic disease was 3.2% and 1.7% for systemic lupus erythematosus.
Conclusion: Due to the low positive predictive value of ANA testing, patients at risk for autoimmune diseases should be 
identified and carefully evaluated before ANA is requested.
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determine the final diagnosis of patients with ANA positivity and 
to reveal whether they developed a rheumatologic disease.

MATERIAL and METHODS

The medical records of children who were admitted to the 
pediatric rheumatology department with ANA positivity or 
who were found to be ANA positive during follow-up between 
January 2019 and December 2022 were retrospectively 
analyzed.

Inclusion-Exclusion Criteria 

Patients with ANA positivity who were followed up for more than 
1 year were included in the study. Patients with missing medical 
records, those followed up for less than 1 year, and those who 
had ANA positivity in another center but tested negative in our 
center were excluded. Also, patients who had ANA positivity 
detected during the course of other rheumatological diseases 
[juvenile idiopathic arthritis (JIA), SLE, Raynaud phenomenon] 
were also excluded from the study. ANA positivity with 
cytoplasmic and mitotic staining pattern, which is not expected 
in rheumatologic diseases, was excluded from the study.

Data Collection 

The demographic characteristics (age, gender, age of diagnosis), 
family history (presence of SLE or other autoimmune disease) 
were recorded.

Laboratory findings including complete blood count 
(neutropenia, lymphopenia, anemia, thrombocytopenia), 
acute phase reactants [Erythrocyte sedimentation rate (ESR), 
C-reactive protein (CRP), liver enzymes (AST-ALT), and kidney 
function tests [blood urea nitrogen (BUN) and creatinine (Cr)], 
complement 3, complement 4, direct Coombs, and urinalysis 
(hematuria, proteinuria) were noted.

ANA positivity was determined using the indirect 
immunofluorescence method with HEp-2 cells. ANA titer was 
recorded as 1:100, 1:320, 1:1000, 1:3200. 

INTRODUCTION

Anti-nuclear antibody (ANA) is a type of antibody that is found 
in the serum of patients with several rheumatic diseases and is 
directed against structures in the cell nucleus, such as DNA, 
histones, and centromeres (1). Although ANA was initially 
discovered in systemic lupus erythematosus (SLE) patients, 
it has also been found to be associated with many other 
autoimmune diseases such as systemic sclerosis, scleroderma, 
Sjogren’s syndrome, and juvenile idiopathic arthritis (JIA) 
(2). ANA is a frequently used laboratory test for autoimmune 
disease screening, especially in patients with musculoskeletal 
complaints or skin symptom (3).

Anti-nuclear antibody can be detected using the enzyme-
linked immunosorbent assay (ELISA) method or the 
immunofluorescence technique using Human Epithelial type 
2 (HEp-2) cells as a substrate. The results of the test are 
reported in two sections: the titer of the antibodies, and the 
staining pattern produced by the antibodies. The titer of the 
antibodies is measured in dilutions, such as 1:80, 1:100, 1:320, 
1:1000, or 1:3200 and a positive result is considered as a titer 
of 1:80 or higher. The staining pattern can be homogeneous, 
granular, diffuse, nucleolar, or speckled (4). Recently, a new 
staining pattern called ‘anti-dense fine speckled antigen70’ 
(anti-DFS70) has been described, in which the nucleoplasm is 
densely speckled. ANA test is commonly requested in patients 
suspected of having rheumatological disease. However, ANA 
positivity can also be found in varying frequencies in healthy 
individuals (5-7). A positive ANA test is not always an indicative 
of a rheumatological disease and further testing and a detailed 
clinical evaluation of the patient is needed to establish a 
diagnosis. 

Identifying the patients in whom ANA should be requested 
and its indications will increase knowledge on the rational 
use of laboratory tests. The aim of this study was to evaluate 
the reasons for requesting ANA in patients who admitted to 
a tertiary pediatric rheumatology clinic with ANA positivity or 
were found to be positive during follow-up. We also aimed to 

ÖZ
Amaç: Bu çalışmanın amacı antinükleer antikor (ANA)-pozitif hastalarda  ANA istenmesinin nedenlerini belirlemek ve bu hastaların son 
tanılarını ve romatolojik bir hastalık geliştirip geliştirmediklerini saptamaktır.
Gereç ve Yöntemler: Bu çalışmada ANA pozitif 559 hastanın dosyaları geriye dönük incelendi. Hastaların demografik, laboratuvar ve 
klinik özellikleri kaydedildi. Takip sonunda son tanıları kaydedildi.
Bulgular: Çalışmaya 346 hasta dahil edildi. Hastaların 233’ü kadın, 113’ü erkekti. ANA pozitifliği saptandığında, ortalama yaş 9.4±4.7 
yıl ve ortalama takip süresi 19±5.7 aydı. En sık görülen semptom miyalji/artraljiydi (%21.7). Diğer yaygın nedenler ürtiker, karın ağrısı, 
trombositopeni ve proteinüriydi. Ekstrakte edilebilir nükleer antijenler (ENA) panel sonuçları 170 hastada (%49.1) negatifti. ENA panelinde 
en sık 135 hastada (%39.2) yoğun ince benekli antijen 70 antikorları pozitif bulundu. Takip sonunda 234 hastada hastalık yoktu. Yüz 
bir hastaya romatolojik olmayan hastalık, 11 hastaya ise romatolojik hastalık tanısı konuldu. Romatolojik hastalığı olan 11 hasta kızdı. 
Romatolojik hastalığı olan hastalarda döküntü en sık görülen semptomdu. ANA pozitifliğinin romatolojik hastalıklar için pozitif prediktif 
değeri %3.2 ve sistemik lupus eritematozus için %1.7’di.
Sonuç: ANA testinin pozitif prediktif değerinin düşük olması nedeniyle, otoimmün hastalıklar açısından risk altında olan hastalar ANA 
istenmeden önce belirlenmeli ve dikkatle değerlendirilmelidir.
Anahtar Sözcükler: Antinükleer antikor, DFS 70, Sistemik lupus eritematozus
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According to ANA titer, positivity was defined as:

• <1:100 = Negative
• 1:100 = Weak positive 
• 1:100-1:320 = (1+) positive 
• 1:320- 1:1000 = (2+) positive 
• 1:1000- 1:3200= (3+) positive 
• >1:3200= (4+) positive 

Different (between 1-3) staining patterns and titers reported in 
the same patient were noted separately.  In terms of staining 
pattern on HEp-2 cells; 

• Nuclear: Homogeneous, DFS, fine speckled, coarse 
speckled, centromere, few dots, many dots 

• Cytoplasmic: Fibrillar, speckled, AMA, golgi, rods and rings 
• Mitotic: Centrosome, intercellular bridge, fine filaments, 

mitotic chromosomes. 
Other autoantibodies [Anti-dsDNA (antibodies against double-
stranded DNA), extractable nuclear antigens (ENA) panel] and 
the final diagnosis during follow-up were recorded. 

ENA panel, rRNP/Sm, Sm, SS-A, Ro-52, SS-B, Scl-70, Pm-
Scl, Jo-1, CENP B, PCNA, DsDNA, nucleosome, histon, 
ribosomal P Protein, AMA-M2, and DFS 70 antibodies were 
evaluated using the immunoblotting method. 

Anti-dsDNA was evaluated by both the ELISA method and an 
ENA panel. Anti dsDNA was <99.99 RU/ml negative and >100 
positive in ELISA method.

According to the final diagnosis, patients were divided into two 
groups: those with and without a rheumatological disease. The 
patients without a rheumatological disease were further divided 
into two subgroups: healthy individuals and those with other 
diseases that caused ANA positivity. The definition of a healthy 
individual was the absence of any signs of disease after further 
investigation and follow-up.

The study was approved by the Ethics Committee of Ankara 
City Hospital (04/01/2023, E2-23-3099) and followed the 
principles of the Helsinki Declaration. 

Statistical Analysis

Statistical analysis was performed using version 26 of the 
Statistical Package for Social Sciences (SPSS). Continuous 
variables were expressed as mean±standard deviation and 
categorical variables as n(%). The normal distribution of 
continuous parameters was tested using the Kolmogorov-
Smirnov or Shapiro-Wilk test.

RESULTS

In this study, the medical records of 559 patients with positive 
ANA were reviewed. 164 patients were excluded from the study 

due to missing data, a follow-up period of less than 1 year, ANA 
positivity diagnosed in another center but found negative in our 
center, and cytoplasmic and mitotic staining pattern. Forty-
nine patients with SLE, Raynaud phenomenon or JIA were not 
included in the study.

The study was conducted in 346 patients. There were 233 girls 
and 113 boys, with a female to male ratio of 2:1. The mean 
age at the time of ANA positivity was 9.4±4.7 years and the 
mean follow-up period was 19±5.7 months. In family history, 
24 patients had a first-degree relative with an autoimmune 
disorder, and 47 patients had a second-degree relative with an 
autoimmune disorder.

Table I: Reasons and rates of ANA positivity by departments

Departments Patient 
n= 346, n (%)

Pediatric Rheumatology
Arthralgia/ Myalgia 
Alopecia
Lymphadenopathy
Recurrent oral aphthous ulcer
Rash

82 (23.7)
64 (18.5)

5 (1.4)
5 (1.4)
4 (1.2)
4 (1.2)

Pediatric Allergy 
Urticaria
Prolonged coughing
Rash

66 (19)
43 (12.4)
16 (4.6)
7 (2)

Pediatric Nephrology
Proteinuria
Hematuria
Abdominal pain

50 (14.5)
26 (7.5)
18 (5.2)

6 (1.8)
Pediatric Hematology 

Thrombocytopenia
Anemia
Leukopenia
Neutropenia
Lymphadenopathy

48 (13.9)
27 (7.8)
8 (2.3)
6 (1.8)
5 (1.4)
2 (0.6)

Pediatric Gastroenterology
Abdominal pain 
Stomachache
Elevated liver transaminase levels
Autoimmune hepatitis

41 (11.8)
24 (6.9)

7 (2)
7 (2)
3 (0.9)

Pediatric Neurology
Headache
Convulsion 
Sudden loss of vision
Sudden hearing loss

25 (7.2)
11 (3.2)
7 (2)
5 (1.4)
2 (0.6)

Pediatrics
Arthralgia/ Myalgia 
Fatigue
Urticaria

19 (5.5)
9 (2.6)
7 (2)
3 (0.9)

Dermatology
Rash
Urticaria

11 (3.2)
8 (2.3)
3 (0.9)

Other Departments
Pediatric cardiyology (Arthralgia/ Myalgia)
Pediatric endocrinology (Autoimmune              
thyroiditis)
Ophthalmology (Uveitis)

4 (1.2)
2 (0.6)
1 (0.3)

1 (0.3)
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at the time of ANA positivity was 12.3 ± 3.6 years. Five patients 
were positive for anti-dsDNA. Two patients had negative ENA 
panel. Four patients had low C3 and 1 patient had low C4. The 
demographic and detailed laboratory findings of these patients 
are given in Table II. 

The positive predictive value of ANA positivity for rheumatologic 
disease was 3.2% and 1.7% for SLE. Of the 82 cases with 
ANA positivity in the pediatric rheumatology clinic, the rate of 
rheumatologic disease as the final diagnosis was 9.8%, which 
is the highest rate among the departments where ANA positivity 
was detected.

DISCUSSION

Antinuclear antibody testing is used in the diagnostic evaluation 
of autoimmune diseases; however, it can also be positive in 
many other diseases and even in healthy individuals (8). In 
this study, rheumatologic disease was diagnosed in 11 of 346 
patients with positive ANA test. All patients diagnosed with 
rheumatologic diseases were female and adolescents. Among 
the departments that requested ANA testing, the highest ANA 
positivity rate was found in the rheumatology department. 
Regardless of the final diagnosis, musculoskeletal symptoms 
were the most common symptoms in ANA-positive patients, 
while rash was in patients with a final diagnosis of rheumatologic 
disease.

Both autoimmune diseases and ANA positivity are more 
common in females (9-11). Davis et al. (9) reported that 68.1% 
of ANA positive patients were female. Similarly, Racoubian et 
al. (10) found that the rate of female patients was 1.5–2.4 times 
higher than that of male patients in a prevalence study of 2860 
patients with ANA positivity. Haşlak et al. (11) reported that 
64.2% of 358 ANA positive patients were female. In this present 
study, the female rate was 67.3%.

Studies on ANA positivity in children have shown that positivity 
is generally more common in the adolescent age group (12-14). 
This may be due to the fact that SLE and other autoimmune 
diseases are more common in this age group of patients. In our 
study, the mean age of patients was 9.4±4.7 years. Moreover, 
the mean age of the patients diagnosed with rheumatologic 
diseases was 12.3±3.6 years, closer to adolescence.

ANA test can be positive in autoimmune rheumatologic diseases, 
autoimmune liver diseases, thyroid diseases, malignancies, 
drug exposure and even in healthy individuals (15,16). Therefore, 
ANA test is requested by clinicians from different departments. 
In our study, ANA positivity was most commonly requested from 
the pediatric rheumatology department (23.7%), followed by 
pediatric allergy (19%), pediatric nephrology (14.5%), pediatric 
hematology (13.9%), pediatric gastroenterology (11.9%), and 
other departments (17%). The most common indication for 
ANA testing was musculoskeletal system symptoms (21.7%), 
urticaria (14.2%), abdominal pain (8.6%), thrombocytopenia 

The departments that referred patients to our center 
were as follows: 66 patients (19%) from pediatric allergy, 50 
(14.5%) from pediatric nephrology, 48 (13.9%) from pediatric 
hematology, 41 (11.8%) from pediatric gastroenterology, 25 
(7.2%) from pediatric neurology, 19 (5.5%) from pediatrics, 11 
(3.2%) from dermatology, and 4 (1.2%) from other departments 
(pediatric cardiology, pediatric endocrinology, ophthalmology). 
ANA positivity was detected in 82 patients (23.7%) in the 
pediatric rheumatology department.

The most common reason for ANA testing was myalgia/
arthralgia (n=75, 21.7%). Other common reasons were urticaria, 
abdominal pain, thrombocytopenia, and proteinuria (14.2%, 
8.7%, 7.8%, and 7.5% respectively). Table I summarizes the 
rates and reasons for requesting ANA in positive patients 
according to departments.

Two hundred and forty-two patients had ANA positivity with 
a single, 79 with 2 different, and 25 with 3 different staining 
patterns and titers. In terms of antibody titer, there were 274 
patients with 1:100, 119 patients with 1:320, 59 patients with 
1:1000, and 23 patients with 1:3200. Forty-three patients had 
weak positive ANA, 246 patients had 1+ positive ANA, 111 
patients had 2+ positive ANA, 55 patients had 3+ positive 
ANA, and 20 patients had 4+ positive ANA. In terms of staining 
pattern, 170 patients had DFS, 129 had homogenous, 64 
had granular, 56 had fine granular, 33 had nucleolar, 14 had 
centromeric, and 9 had speckled fine.

ENA panel was negative in 170 patients (49.1%). rRNP/Sm 
antibodies in 8 patients (2.3%), Sm antibodies in 12 patients 
(3.5%), SS-A antibodies in 11 patients (3.2%), Ro-52 antibodies 
in 7 patients (2%), SS-B antibodies in 18 patients (5.2%), Scl-
70 antibodies in 23 patients (6.7%), DsDNA antibodies in 22 
patients (6 4%), nucleosome antibodies in 5 patients (1.5%), 
histone antibodies in 12 patients (3.5%), ribosomal P protein 
antibodies in 4 patients (1.2%), AMA-M2 antibodies in 17 
patients (4.9%), and DFS 70 antibodies in 135 patients (39.2%) 
were positive.

Twenty-two patients tested positive for anti-dsDNA in the ENA 
panel, while in the ELISA test, 16 patients tested positive for 
anti-dsDNA.

The final diagnoses of the patients were as follows: 234 
patients had no disease. One hundred and one patients 
were diagnosed with non-rheumatologic diseases and 11 
with rheumatologic diseases. Among the rheumatological 
diseases, there were 6 cases of SLE, 2 cases of cutaneous 
lupus erythematosus, 1 case of antiphospholipid antibody 
syndrome, 1 case of undifferentiated connective tissue disease 
and 1 case of livedoid vasculopathy. All patients were female. 
Among patients with rheumatologic diseases, 6 had rash, 2 had 
arthralgia/myalgia, 1 had lymphadenopathy, 1 had fatigue, and 
1 had recurrent oral aphthous ulcer. Positive ANA findings were 
detected in 8 patients in pediatric rheumatology, 2 patients in 
pediatric allergy, and 1 patient in dermatology. The mean age 
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disease should be carefully evaluated in adolescent girls with 
ANA positivity. The most common symptom in ANA positive 
patients with a final diagnosis of rheumatologic disease was 
rash. Multicenter studies including larger numbers of patients 
are needed to reflect population-based data.
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