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a b s t r a c t
Objective: To determine the dilution titles at antinuclear antibodies (ANA) by indirect immunofluorescence observed in cell substrate HEp-2 and its association with the diagnosis of systemic connective
tissue disease in ANA test requested by a Rheumatology Unit.
Method: Samples of patients attended for the first time in the rheumatology unit, without prior ANA test,
between January 2010 and December 2012 were selected. The dilution titers, immunofluorescence patterns and antigen specificity were recorded. In January 2015 the diagnosis of the patients were evaluated
and classified in systemic disease connective tissue (systemic lupus erythematosus, Sjögren’s syndrome,
systemic sclerosis, undifferentiated connective, antiphospholipid syndrome, mixed connective tissue and
inflammatory myophaty) or not systemic disease connective tissue.
Result: A total of 1282 ANA tests requested by the Rheumatology Unit in subjects without previous
study, 293 were positive, predominance of women (81.9%). Patients with systemic connective tissue
disease were recorded 105, and 188 without systemic connective tissue disease. For 1/640 dilutions the
positive predictive value in the connective was 73.3% compared to 26.6% of non-connective, and for values
≥1/1280 85% versus 15% respectively. When performing the multivariate analysis we observed a positive
association between 1/320 dilution OR 3.069 (95% CI: 1.237–7.614; P = .016), 1/640 OR 12.570 (95% CI:
3.659–43.187; P = .000) and ≥ 1/1280 OR 42.136 (95% CI: 8.604–206.345; P = .000).
Conclusion: These results show association titles dilution ≥1/320 in ANA’s first test requested by a Rheumatology Unit with patients with systemic connective tissue disease. The VPP in these patients was
higher than previous studies requested by other medical specialties. This may indicate the importance
of application of the test in a targeted way.
© 2015 Elsevier España, S.L.U. and Sociedad Española de Reumatologı́a y Colegio Mexicano de
Reumatologı́a. All rights reserved.

Asociación entre títulos de anticuerpos antinucleares y conectivopatías
sistémicas en una Unidad de Reumatología
r e s u m e n
Palabras clave:
Anticuerpos antinucleares
Inmunofluorescencia indirecta
Títulos de dilución
Conectivopatías

Objetivo: Determinar los niveles en los títulos de anticuerpos antinucleares (ANA) observados por
inmunofluorescencia indirecta en sustrato de célula HEp-2, y su asociación con el diagnóstico de enfermedad del tejido conectivo sistémica en las pruebas solicitadas por una Unidad de Reumatología.
Método: Se seleccionaron muestras de pacientes que acudían por primera vez a consulta de reumatología,
sin prueba de ANA previa, durante el periodo comprendido entre enero de 2010 y diciembre de 2012.
Se registró el título de dilución, patrón y especificidad antigénica. En enero de 2015 se valoraron los
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diagnósticos de los pacientes y se clasificaron en conectivopatías sistémicas (lupus eritematoso sistémico,
síndrome de Sjögren, esclerosis sistémica, conectivopatía indiferenciada, síndrome antifosfolípido, enfermedad mixta del tejido conectivo y miopatía inflamatoria) o no conectivopatía sistémica.
Resultado: De un total de 1.282 pruebas solicitadas por la Unidad de Reumatología en sujetos sin estudio previo 293 resultaron positivas, predominando las mujeres (81,9%). Con conectivopatía sistémica se
registraron 105 pacientes y 188 sin conectivopatía. En diluciones 1/640 el valor predictivo positivo en
las conectivopatías fue de 73,3% frente al 26,6% de las no conectivopatías, y para valores ≥1/1.280, 85%
frente al 15% respectivamente. Al realizar el análisis multivariante se observó una asociación positiva entre
las diluciones 1/320 OR 3,069 (IC 95%: 1,237-7,614; p = 0,016), 1/640 OR 12,570 (IC 95%: 3,659-43,187;
p = 0,000) y ≥ 1/1.280 OR 42,136 (IC 95%: 8,604-206,345; p = 0,000).
Conclusión: Estos resultados muestran asociación de títulos de dilución ≥ 1/320 para la primera prueba
de ANA realizada en una Unidad de Reumatología con pacientes con conectivopatía sistémica. El VPP en
estos pacientes resultó superior a estudios previos desarrollados por otras especialidades médicas. Esto
puede indicar la importancia de una solicitud de la prueba de forma dirigida.
© 2015 Elsevier España, S.L.U.
y Sociedad Española de Reumatologı́a y Colegio Mexicano de Reumatologı́a. Todos los derechos reservados.

Introduction
Antinuclear antibodies (ANA) are immunoglobulins directed
against autologous components of the cell nucleus and cytoplasm.1
Testing for ANA is highly important in the diagnosis of systemic and organ-specific autoimmune diseases. The results provide
information on the clinical course and complications of the disease. In fact, ANA may be present years before any symptoms
develop.2
The gold standard for the detection of ANA is indirect immunofluorescence (IIF).3,4 Its usefulness has increased progressively
since 1957, when fluorochrome-tagged antibodies were used to
demonstrate that the serum of patients with systemic lupus erythematosus (SLE) contained antibodies that produced homogeneous
nuclear fluorescence in human tissues.5 At the present time, HEp-2
cells (from a human epithelial cell line obtained from laryngeal carcinoma) are used as a substrate, as they offer advantages over the
substrates classically used (from rodent liver and kidney) as they
express antigens present in all the phases of the cell cycle.6
Approximately 100 different autoantibodies have been
detected, corresponding to more than 35 immunofluorescence
patterns, some of which are specific antigens. The most common
patterns are homogeneous, fine speckled, coarse speckled, nucleolar, cytoplasmic and centromere. The less frequent patterns include
pleomorphic, multiple nuclear dots (MND), centrosomal, nuclear
mitotic apparatus (NuMA) and nuclear membrane, although it is
not uncommon to identify different autoantibodies in the serum
of certain patients, which results in a mixed pattern.1 The titer of
ANA is obtained after serial dilutions, with a phosphate regulator,
of patient serum that binds to the HEp-2 cell substrate, to which
we added a polyclonal antibody against fluorescein-labeled human
immunoglobulins.7 Although each laboratory should establish its
own cutoff point, it is recommended that that the screening test
be done with a dilution >1:160.8,9
One of the great limitations to IIF is the lack of specificity, with
a low positive predictive value (PPV). In the general population,
the ANA test is positive in up to 25%–30% of those who undergo
it, according to different studies, mostly at low titers, although 5%
of those tested may have titers >1:160.10,11 The results are more
likely to be positive among individuals over 65 years (with female
predominance) and in patients with infections, paraneoplastic neurological syndrome, liver diseases, chronic fatigue syndrome or
neoplasms.1,12 The negative predictive value of the test is high
for certain connective tissue diseases, which include SLE, Sjögren’s
syndrome, systemic sclerosis and inflammatory myopathy. At the
present time, it is a standard technique in immunological laboratories and enables us to predict, diagnose and determine the activity
of a large number of diseases.2,8–10

For this reason, we proposed to study the ANA titer levels established by IIF in the first sample collected from patients in the
rheumatology department of our hospital, and to determine their
association with the diagnosis of systemic connective tissue diseases, as well as the different patterns observed and the antigenic
specificities.
Material and Methods
Design
We describe a prospective study of blood samples from patients
referred to a secondary level hospital to determine the association
between ANA titers and the development of systemic connective
tissue diseases.
Patients and Samples
Our report was based on the results of samples received in the
immunology unit of the hematology service of the Hospital de Jerez,
located in southern Spain. The samples, which had been requested
by the rheumatology department, were collected between January
2010 and December 2012 from individuals with no clinical diagnosis who had never undergone an ANA test. Our hospital is a
secondary care center with 550 beds. The rheumatology department, staffed by 6 rheumatologists, covers a population of 450,000
persons, with an average outpatient workload of around 1550 visits
each month.
Laboratory Tests
The first samples were collected to determine the positive and
negative results in the test. The analysis consisted of IIF using
the HEp-2 cell line (Euroimmun, Germany) as substrate, and the
titer level and pattern were recorded. For those patients with a
titer higher than 1:40, dilutions of 1:80, 1:160, 1:320, 1:640 and
1:1280 were performed. When the sample had positive mitoses
in HEp-2 cells, a screening test was carried out to check for the
presence of anti-double-stranded (ds) DNA antibodies, using IIF on
Crithidia luciliae (Euroimmun, Germany). If the latter was positive,
the titer was determined by chemoluminescence (Menarini, Italy).
On the other hand, in all the cases of positive ANA, we used an
extractable nuclear antigen (ENA) immunoblot test, the EUROLINE
ANA Profile 5 (IgG) commercial kit, (Euroimmun, Germany). This
kit provides a qualitative in vitro assay for human immunoglobulin
(Ig) G antibodies against 18 different antigens: ribonucleoprotein
(RNP)-70, RNP-A, RNP-C, Ro52, Ro60 La/SSB, Scl-70, Smith (Sm),
U1-nRNP complex, nucleosome, Jo-1, Pm-Scl, centromere protein
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Table 1
Sensitivity and Specificity of the Major Antibodies Determined by Immunoblotting
Using the EUROLINE ANA Kit From Euroimmun (Germany).
Antibody

Sensitivity (%)

Specificity (%)

Anti-RNP
Anti-Sm
Anti-SSA
Anti-Ro52
Anti-La
Anti-Scl70
Anti-Jo1
Anticentromere
Antiribosomal P protein
Anti-dsDNA

100
93
90
97
68
99
77
91
95
89.3

98
99
99
92
100
99
100
99
98
98.2

ANA, antinuclear antibodies; ds, double-stranded; RNP, ribonucleoprotein; Sm,
Smith.

B (CENP B), proliferating cell nuclear antigen (PCNA), dsDNA, histones, ribosomal P protein and Mi-2 in serum or plasma (sensitivity
and specificity of the major antigens shown can be seen in Table 1).
The immunological tests were analyzed by a single immunologist
trained in IIF and in enzyme immunoassay tests.
Variables and Operational Definitions
We recorded the sociodemographic variables (age and sex) of
patients with a positive result in their first test, as well as the
diagnosis, the dilution titer, IIF pattern and antigenic specificities.
The clinical diagnosis of the patients was reviewed in February
2015, at least 2 years after the analytical evidence of the disease.
This was done using Diraya, the clinical health record software
program utilized in the health system of Andalusia, the Spanish autonomous community in which our hospital is located. The
patients were classified into two groups depending on whether or
not they had developed a systemic connective tissue disease. The
classification of connective tissue diseases was based on an update
of the standard approach of the American College of Rheumatology,
which is used in many of the guidebooks regarding our specialty.13
We considered SLE, Sjögren’s syndrome, systemic sclerosis, undifferentiated connective tissue disease, antiphospholipid syndrome,
mixed connective tissue disease and inflammatory myopathy to be
systemic connective tissue diseases. This information was recorded
retrospectively by 4 rheumatologists of the rheumatology department of the Hospital de Jerez, who utilized the same definitions and
were trained in the collection of data from health records.
Statistical Analysis
We used a descriptive analysis of the categorical variables,
expressed in absolute and relative frequencies, and of the continuous variables with a normal distribution in terms of the mean
and standard deviation, whereas those that did not have a normal
distribution are shown as medians and interquartile range (IQR:
25th–75th percentile). Age was analyzed as a continuous variable,
and as a categorical variable, using 65 years as the cutoff point. The
Kolmogorov–Smirnov test was used to check for normality.
The analysis was stratified according to the presence or absence
of a clinical diagnosis of systemic connective tissue disease. The chisquare test was utilized to compare the groups, using 2 × 2 tables, in
terms of the categorical variables, like the types of IIF patterns and
the different antibodies. The mean age in each group was calculated
with Student’s t test.
To analyze the association between ANA titers and the development of a systemic connective tissue disease, we constructed
a logistic regression model to determine the odds ratio (OR),
together with the 95% confidence interval (95% CI) adjusted
for potential confounding factors. The dependent variable was

connective tissue disease (yes/no) and the independent variables
were selected depending on the clinical and statistical criteria
from those with a P < .20 in the bivariable analysis. The final model
was adjusted for all the potential confounding variables, after the
multicollinearity among them had been explored. The accuracy
of the model was analyzed using the area under the receiver
operating characteristic (ROC) curve.
All of the tests were performed using the SPSS statistical software package (version 16). A P < .05 was considered to indicate
statistical significance.
Results
The immunology unit received a total 9478 samples during that
period. In all, 25.5% (n = 2426) were requested by the rheumatology department; positive results were obtained in 39.7% (n = 965),
which corresponded to 576 patients (85% women).
The samples included those of 1282 patients who were being
examined in the rheumatology department for the first time, and
had not undergone a previous ANA test. There were 293 (22.8%)
in which the result was positive, with a predominance of women
(81.9%) and a mean age of 47.02 ± 16.7 years; 247 patients (84.8%)
were under 65 years.
In the distribution according to the disorders corresponding to
these first positive samples in our patients, 105 (35.9%) were classified in the group of systemic connective tissue diseases and 188
individuals (64.1%) did not have these conditions. In the group of
systemic connective tissue diseases, the most common finding was
SLE, diagnosed in 38 patients, with a PPV of 12.9%, followed by
Sjögren’s syndrome detected in 29 (PPV 9.8%), systemic sclerosis
in 17 (PPV 5.8%) and undifferentiated connective tissue disease in
14 (PPV 4.7%). In the group of patients without systemic connective tissue diseases, the most frequent diagnoses were 26 cases
of rheumatoid arthritis (associated with Sjögren’s syndrome in
2), 14 patients with spondyloarthropathies (10 were psoriatic
arthropathies), 13 with fibromyalgia, 10 with osteoarthritis, 9 with
discoid lupus and 5 with microcrystalline arthritis. When these
findings were reviewed, 10 patients were being studied and 30 had
no rheumatic disease.
The pattern most frequently observed in patients in the group
of connective tissue diseases without systematic involvement was
homogeneous (44.6%), followed by fine speckled (34.6%), and in
patients with systemic connective tissue diseases, they were fine
speckled (44.7%) and homogeneous (28.5%). We had no patients
with coarse speckled or PCNA. The most common antigenic specificities were anti-Ro52, anti-Ro60, anti-dsDNA and anti-La, without
positivity for topoisomerase, anti-Jo1 or smooth muscle (Table 2).
In the analysis of the PPV of the different disorders according
to their titration, we observed a higher value in patients with a
diagnosis of systemic connective tissue diseases. Thus, for titers of
1:640, the group of connective tissue diseases had a PPV of 73.3%,
versus 26.6% for those that did not connective tissue diseases, and
for a titer ≥1:1280, a PPV of 85% and 15%, respectively, differences
that persisted when the patients were classified according to age
(Table 3).
In the multivariate analysis, we observed a positive association
between the systemic connective tissue diseases and the dilutions
of 1:320, OR 3.069 (95% CI: 1.237–7.614; P = .016); 1:640, OR 12.570
(95% CI: 3.659–43.187; P = .000); and ≥1:1280 OR 42.136 (95% CI:
8.604–206.345; P = .000) (Table 4). The discriminatory power of the
diagnostic test using the area under the ROC curve was 0.749.
Discussion
The findings obtained in this study demonstrate the association
between the presence of rheumatic disorders classified as systemic
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Table 2
Demographic and Immunological Characteristics of the Patients Included in the Study.
Connective tissue diseases without
systemic involvement
n

PPV (%)

Patients

188

Mean age, years
<65
≥65

46.5 (SD ± 18.2)
154
32

Sex
Women
Men

146
42

IIF pattern
Homogeneous
Fine speckled
Cytoplasmic
Nucleolar
Centromere
Nuclear dots
Nuclear membrane
Mixed
Cell cycle
Antibodies
Anti-Ro52
Anti-Ro60
Anti-La
Anti-DNA
Anti-Sm B
Anti-Sm D
Anti-RNP 70
Anti-RNP-A
Anti-RNP-C
Anti-ribosomal P protein
Anticentromere
Anti-histone
Anti-AMA
Anti-Mi-2

Systemic connective
tissue diseases
n

64.10

PPV (%)

105

P

35.80

62.30
72.70

47.9 (SD ± 13.8)
93
12

37.60
27.20

.455

60.80
79.20

94
11

39.10
20.70

.011

.007
.85
.424
.572
.022
.465
.1
.675
.454

84
65
9
18
6
3
1
1
1

73.6
58.0
75.0
69.2
37.5
50.0
25.0
50.0
100

30
47
3
8
10
3
3
1
0

26.4
42
25
30.8
62.5
50
75
50
0

4
1
0
3
0
0
0
0
0
0
4
1
1
0

10
2.8
0
17.6
0
0
0
0
0
0
50
50
33.3
0

40
34
14
14
5
3
6
6
6
1
8
2
3
1

90
23.7
100
82.4
100
100
100
100
100
100
50
50
66.6
100

0
0
0
0
.002
.19
.001
.001
.001
.456
.022
.259
.098
.18

AMA, antimitochondrial antibodies; IIF, indirect immunofluorescence; PPV, positive predictive value; RNP, ribonucleoprotein; SD, standard deviation; Sm, Smith.

established in recent guidelines for its use.14,15 However, there are
few studies carried out exclusively with patients evaluated in a
rheumatology department who had not undergone this immunological test.16 Thus, in our cohort, we present the clinical and
immunological data associated with a positive ANA test using the

connective tissue diseases and higher titers in a positive ANA test
from the time of the first analysis when compared with those of
patients who were free of these diseases.
The utility of this test in connective tissue diseases and
the healthy population has been extensively studied, and was

Table 3
Number of Patients and Positive Predictive Value of the Dilution Titers of the Major Diseases Dealt With in the Study.
Systemic connective tissue diseases
Dilution using IIF

1:80
1:160
1:320
1:640
≥1:1280

>65 years

Total for
connective
tissue diseases

Connective tissue diseases without systemic involvement

Total

>65 years

n

<65 years

Total for diseases
without systemic
involvement

n

PPV (%)

n

PPV (%)

n

PPV (%)

n

PPV (%)

n

PPV (%)

n

PPV (%)

3
1
4
4
0

4
0.97
6.2
13.3
0

8
25
25
18
17

10.8
24.2
39
60
85

11
26
29
22
17

14.8
25.2
45.3
73.3
85

13
15
3
1
0

17.5
14.5
4.6
3.3
0

50
62
32
7
3

67.5
60.1
50
23.3
15

63
77
35
8
3

85.1
74.7
54.6
26.6
15

SLE

1:80
1:160
1:320
1:640
≥1:1280

<65 years

Sjögren’s syndrome

Systemic sclerosis

Undifferentiated
connective
tissue disease

Fibromyalgia

RA

74
103
64
30
20

Osteoarthritis

n

PPV (%)

n

PPV (%)

n

PPV (%)

n

PPV (%)

n

PPV (%)

n

PPV (%)

n

PPV (%)

3
9
12
8
6

4
8.7
18.7
26.6
30

0
8
10
6
5

0
7.7
15.6
20
25

2
4
2
7
2

2.7
3.8
3.1
23.3
10

4
3
4
0
3

5.4
2.9
6.2
0
15

9
11
3
1
2

12.1
10.6
4.6
3.3
10

4
4
5
0
0

5.4
3.8
7.8
0
0

5
4
1
0
0

6.7
3.8
1.5
0
0

IIF, indirect immunofluorescence; PPV, positive predictive value; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus.
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Table 4
Multivariate Analysis of the Dilution Titers Established in Indirect Immunofluorescence for Patients With and without Systemic Connective Tissue Disease, Adjusted for
Potential Confounding Variables.
Variables
Age
Sex (using men as reference)

Crude OR
1.005 (0.991–1.020)
2.458 (1.205–5.013)

Adjusted OR

P

0.998 (0.979–1.018)
4.124 (1.555–10.932)

.872
.004

ANA titer (using 1:80 as reference)
ANA titer 1:160
ANA titer 1:320
ANA titer 1:640
ANA titer ≥1:1280

1.96 (0.90–4.28)
4.68 (2.09–10.48)
16.00 (5.70–44.88)
32.97 (8.26–131.58)

1.460 (0.621–3.443)
3.069 (1.237–7.614)
12.570 (3.659–43.187)
42.136 (8.604–206.345)

.386
.016
.000
.000

Fine speckled pattern
Nucleolar pattern
Centromere pattern
Anti-Ro52

1.533 (0.941–2.498)
0.779 (0.327–1.858)
3.193 (1.126–9.052)
28.750 (9.897–83.520)

0.936 (0.460–1.907)
1.121 (0.386–3.260)
0.657 (0.141–3.068)
27.380 (8.250–90.869)

.856
.834
.594
.000

ANA, antinuclear antibodies; OR: odds ratio.

first samples requested by a rheumatology department of a specialty hospital in Andalusia.
Among the diagnosis observed, we found that 158 patients
(56.6%) with no systemic connective tissue disorders had a positive result on this first ANA test; they included 30 persons with no
rheumatic disease. A number of reports involving populations other
than that dealt with in our study have shown a considerable proportion of positive results in healthy individuals.8,17,18 This could be
due to two major reasons: the large number of persons presenting
with these conditions who are seen in the rheumatology departments in Spain, where connective tissue disorders represent only
19% of the cases reviewed in the outpatient clinic,19 and the insidious onset of rheumatic diseases, which can, at the start, mimic
connective tissue diseases, with the known positive test result
in conditions like psoriatic arthropathy, rheumatoid arthritis and
fibromyalgia.2,20–22 Of the patients being seen in the rheumatology
department for the first time, as many as 989 (77.1%) of those who
underwent the ANA test had a negative result. This outcome may be
surprising for a series of tests requested by rheumatology specialists. However, in a review of the literature, our finding (a positive
result for 28.1% of the samples) is even slightly greater than that of
studies performed in rheumatology departments of secondary and
tertiary hospitals, which show data on positive ANA tests of nearly
15% and 20%, respectively, and even higher if they are compared
with other medical specialties.23
Concerning the titers of the dilutions for the ANA test that correspond to rheumatic diseases not classified as systemic connective
tissue disorders, and those observed in healthy individuals, they
are lower than in those patients with systemic connective tissue
diseases.8,18,24 In the different studies carried out on the utility
of the ANA test in the general population, a dilution >1:160 is
the value at which there begins to be a greater frequency in the
association with these connective tissue diseases with multiorgan involvement.2,25,26 In the analysis of our results, we found an
association between dilutions >1:320 and the systemic connective
tissue disorders in our patient population, values that increased
markedly with higher dilutions (1:640 and >1:1280). Thus, for
our series, we established, a greater probability of developing a
systemic connective tissue disease in those patients with higher
dilutions from the moment of their first visit. These values constitute a difference with rheumatoid arthritis, an autoimmune disease
in which the greatest number of patients are diagnosed with positive samples at titers <1:160.
In a comparison of this level of titers for the ANA test in our
rheumatology department with previous studies done for other
medical specialties, a notably higher PPV is shown for connective
tissue diseases, both for lower dilutions (>1:80 = 36% vs 10%) and
higher dilutions (>1:1280 = 85% vs 38.9%). These differences are
even greater in a substudy on SLE, in which the PPV is 12.9% in a

dilution >1:80 and 30% for >1:1280 (vs 2.2% and 5.6%, respectively,
in a study undertaken by professionals of other specialties).25
Age is also an important factor in the positive result of the test.
In our work, among the group of systemic connective tissue diseases, we found a higher PPV among individuals of less than 65
years, since the presentation of these conditions is most frequent
during the fourth and fifth decades of life. However, this is not the
case in connective tissue disorders without systemic involvement,
and if we classify the patients according to age group, we do not
observe a higher rate of positive test results for those over 65 years,
as would be expected due to the well-known increase in prevalence
of a positive test in individuals with an advanced age who do not
have a connective tissue disease.2,27 Moreover, it is in patients over
65 years of age without systemic involvement where the highest
dilutions are recorded,1 a finding that is not reported in our study,
in which for that age group, only 3 patients had dilutions of 1:320
(PPV 4.6%) and 1 with 1:640 (PPV 3.3%), and none of them had
higher dilutions.
Although previous studies have associated a greater clinical
significance with homogeneous, centromere and cytoplasmic patterns, in our patients with connective tissue diseases the most
widespread pattern was fine speckled. The PPV of individuals with
the homogeneous and cytoplasmic pattern was considerably lower
than in the group without connective tissue disorders.20 There was
a predominance of the centromere pattern with a PPV of 62.5%,
which corresponded to 7 cases of systemic sclerosis, 1 of SLE and 2 of
undifferentiated connective tissue disorders. Moreover, in contrast
to recent reports that show a higher prevalence of the fine speckled
pattern among persons who do not have diseases of this type, our
data show a higher number of individuals with a homogeneous
pattern in connective tissue diseases without systemic involvement, with a PPV of 58% versus 41.9% for systemic connective tissue
disorders.1,28,29
In reference to autoantibodies, the data do correspond to
previous studies.1,16,23 The highest frequency is associated with
anti-Ro52, anti-Ro60, anti-dsDNA and anti-La, with positive
samples in 44, 35, 17 and 15 patients, respectively. They all predominantly expressed the fine speckled pattern, and in systemic
connective tissue diseases, with a markedly significant difference
between the two groups. We should point out that a positive
result for this pattern when linked to anti-Ro52 may be influenced by its association with anti-Ro60 and/or anti-La, as when
detected in isolation its pattern is usually cytoplasmic.30 Finally,
anti-dsDNA antibodies can sometimes be found in patients with
other autoimmune or infectious diseases or in individuals with no
clinical symptoms, although 85% of the latter group may develop
SLE during the 5 years after being found positive for dsDNA.31 In
our series, we found 3 patients with positive results (1 with a titer
of 1:320 and 2 with 1:640), who were still being studied and no
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disease had been detected to date. Their course should be the subject of a thorough study.
In conclusion, all of these findings show an increment in the frequency of ANA at high titers observed in IIF from the time of the
first test sample, indicating a systemic connective tissue disease
with, as opposed to connective tissue diseases without systemic
involvement, establishing this association for dilutions >1:320. The
PPV of our patients with systemic involvement of the connective
tissue is higher than in previous studies requested by professionals
from other medical specialties, since a targeted examination and
the support of other ancillary examinations requested by rheumatology departments lead to a more focalized analysis of the test.
Although in previous studies, 3 years after a positive test result are
sufficient for defining the disease in terms of whether or not it is a
systemic disorder involving the connective tissue, our work will be
easier in a later analysis of the diagnoses in those individuals who,
classified as free of a systemic connective tissue disease, present a
high dilution in the ANA titer. Studies with a larger number of participants would increase the reliability of the analysis according to
age group and specific disorder.
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