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Abstract




Background: Celiac disease (CD) is a chronic immune-mediated disorder triggered by gluten ingestion in genetically susceptible individuals and its coexistence with other autoimmune disorders is well documented. Antinuclear antibodies (ANA) has been used as a tool for screening and following individuals with connective tissue autoimmunity. Aim: The aim of this study was to evaluate the frequency of ANA and its respective staining patterns in the serum of patients with biopsy-proven CD collected at the moment of diagnosis.


Methods: Sera from 161 biopsy-proven celiac individuals (103 females; mean age 17 ± 14 years) were assayed for the presence of ANA by immunofluorescence methodology, using HEp-2 cells substrate.



Results: Out of the 161 samples, 14 (8.7%) tested positive for ANA. All positive sera presented nuclear staining patterns, subdivided in three distinct groups: homogeneous nuclear, nuclear fine speckled and nuclear coarse speckled.



Conclusion: CD biopsy-proven patients can present ANA positive tests. ANA test in CD individuals may be useful as a screening approach to evaluate at-risk individuals for developing other disorders or a marker of the adaptive autoimmunity in CD. The actual meaning of ANA positivity among CD individuals is yet to be understood.
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Introduction










Celiac disease (CD) is a chronic multisystem disorder triggered by gluten ingestion in genetically susceptible individuals [1,2]. The intestine is the primary affected site. Typical lesions are characterized by increased intraepithelial lymphocytes, crypt hypertrophy and progressive villous atrophy [3,4] resulting in malabsorption, diarrhea, bloating and to variable degrees of undernutrition. Although triggered by a dietary antigen, it shows many autoimmune characteristics, such as the presence of high titers of anti-tissue transglutaminase 2 autoantibodies produced in the small intestinal mucosa [5]. Similar to other autoimmune disorders, CD has a higher prevalence in females, with a female: male ratio of 2:1. It has been suggested that lengthier exposure to gluten in celiac patients may increase the risk of other autoimmune diseases, i.e., the more advanced is the patient's age at CD diagnosis, the higher would be the chance of presenting or developing another autoimmune disorder [6,7]. However, older age at diagnosis may be a bias since the prevalence of some autoimmune diseases and also CD tend to increase with aging [8,9].



Even though intestinal biopsy is still considered the gold standard for CD diagnosis in adults, serological tests are crucial in determining who should undergo the procedure [10]. The antiendomysium-IgA (IgA-EMA) and anti-transglutaminase-IgA (IgA-tTG) tests are the most widely used, with sensitivity and specificity approaching 100% [2,11-13]. Evaluation of antinuclear antibodies (ANA) has been used as a complementary tool following clinical suspicious for screening, diagnosing and establishing the treatment of some autoimmune diseases, especially systemic lupus erythematosus (SLE) and rheumatic disorders, being a negative value a strong evidence against active autoimmunity [14]. However, ANA positivity by itself cannot be interpreted as pathognomonic of any specific disorder nor as indicative of an underlying autoimmune disease, once those antibodies may be present up to 26 % of the general population, especially among females and the elderly [15-17]. Some years ago, Human Epithelioma cells (HEp-2 cells, derived from human larynx carcinoma) were introduced as substrate for indirect immunofluorescence (IIF) assays, once they proved to be an excellent substrate of a large amount of auto-antigens. HEp- 2 cells increased sensibility and specificity to ANA tests. ANA detection by IIF also has the advantage of obtaining information on the IIF staining pattern, which can improve its clinical value.



Beside nuclear patterns, cytoplasmic and mitotic cell patterns can also be recognized. In fact, the term anti-cellular antibodies has been suggested to rename these autoantibodies [18,19]. Recently, the patterns of antinuclear antibodies in HEp-2 cells had their nomenclature standardized [20]. The reference standards are available free of charge to clinical laboratories and researchers. It is hoped that standardization lead to a better understanding of the relationship between ANA and autoimmune diseases. Currently, some ANA staining patterns are highly associated with particular diseases, such as anti-DNA and anti-Sm antibodies with SLE or antitopoisomerase I antibodies with progressive systemic sclerosis. Thus, ANA can be useful biomarkers for diagnosis [21]. Moreover, besides the diagnosis, ANA may have value in the prognostic role in certain clinical settings. For example, presence of the ANA with fine-speckled and nucleolar pattern has been associated with a more advanced stage of microvascular damage in sclerosis patients [22]. Considering that ANA may be present in the sera of individuals with autoimmune diseases, the aim of this study was to investigate the frequency of ANA and its respective staining patterns in the serum of patients with biopsy-proven CD collected at the moment of diagnosis.







Methods


 Study Group


Sera from 161 biopsy-proven celiac individuals (103 females; mean age 17 ± 14 years; age range 1 to 77 years at diagnosis) diagnosed at the Celiac Disease Research Laboratory of the University of Brasilia School of Medicine were analyzed. Sera samples were obtained at the time of diagnosis and maintained at -20 °C. For this study they were assayed for the presence of ANA by IIF methodology with HEp-2 substrate (ByoSystems kits; Barcelona, Spain). All positive samples were retested and results were confirmed using INOVA Diagnosis kit (San Diego USA). The study is in accordance with the principles of the latest Declaration of Helsinki (2008) and was approved by the Ethical Committee of the Brasilia University School of Health Sciences. All eligible patients were informed about the objectives of the research and written informed consent was obtained from each patient.



Immunofluorescence



Serum samples went through 1:40 dilution in PBS, pH 7.2; then distributed on slides with HEp-2 cells, with positive and negative controls for test validation; and then incubated in a moist chamber during 30 minutes at room temperature. Slides were subsequently washed twice during 5 minutes in PBS and, after dried, incubated with 50 |iL of fluorescein isothiocyanate-conjugate goat anti-human IgG during 30 minutes in a dark chamber. The five-minute washing step was repeated twice and slides were then dried and assembled with 78% glycerol and coverslip. Analysis were performed by two independent experts using an Axiophot 2 Zeiss microscope under fluorescent light at 400x magnification. The serum samples were processed twice, using two different commercial kits, in two stages: a preliminary screening stage during which all samples were diluted and assayed and a second stage of titration during which the positive samples were titled to a maximal dilution of 1:640.








Results



Out of the 161 samples, 14 (8.7%) tested positive for ANA- HEp-2. Ten of them (71.4%) were from females (mean age: 22 ± 16yr; age range: 1 to 44yr) and four (28.6%) were from males (mean age: 22 ± 18yr; age range: 2 to 43yr). All tested sera presented nuclear pattern, subdivided in three distinct groups (Table 1). The respective ANA titers found in the positive samples are presented as pattern profiles and titration for each gender (Table 2). Only titers equal or higher than 1:80 were considered significant.



Table 1: Nuclear patterns found in ANA-Hep-2 sera from celiac patients.
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Note: *ICAP (International Consensus on ANA patterns) codes.




Table 2: Relationship between titration and pattern presented in positive samples, evaluated according to the gender.
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Discussion



In this study we investigated the frequency of ANA positivity and its respective staining patterns in individuals with biopsy- proven CD. ANA were found in 8.7% of our sample. This frequency is similar to that found in some studies [23,24]. Although a recent study in Italy [25] showed a higher proportion of individuals with CD testing positive for ANA - reaching 24% of the sample - the studied population presented an older mean age (40.1 ± 12.3 years) and was predominantly constituted by females (91/101). Those authors also found a positive correlation between ANA positivity and HLA DQ2/DQ8 haplotypes, which were present in all individuals with CD and in 49 out of the 59 individuals with nonceliac wheat sensitivity who tested positive for ANA (odds ratio 3.5, 95% confidence interval). The different frequencies found among the studies could be associated to the presence of other autoimmune diseases in some studied patients. The coexistence of CD and other autoimmune diseases is well recognized, such as type 1 diabetes mellitus [4,26] Sjogren syndrome [27], autoimmune thyroid diseases [28] and connective tissue disorders. Less frequent association has been observed with Addison's disease [29], chronic autoimmune hepatitis [30], primary biliary cirrhosis [31,32] and systemic lupus erythematosus [33,34].



The common genetic origin of different autoimmune diseases are explained by linkage studies showing that certain chromosomal regions seem to confer predisposition to multiple immune disorders, thereby supporting the hypothesis which proposes the existence of groups of genes predisposing individuals to spectra of autoimmune diseases [35,36]. Another important point to be considered is the ANA staining pattern profile. Currently, specific ANA patterns are assigned to several autoimmune conditions. However, many studies involving ANA are still performed by other methods than IIF, making difficult to compare the results. Three nuclear patterns in HEp-2 cells were found here: homogeneous nuclear (HN), nuclear fine speckled pattern (NFSP) and nuclear coarse speckled pattern (NCSP). These patterns have been associated, respectively, with SLE and juvenile idiopathic arthritis (HN); Sjogren's Syndrome, SLE and Dermato myositis (NFSP); and Mixed Connective Tissue Disease and Systemic Sclerosis (NCSP) (Chan). We demonstrated here that these ANA patterns also can be found in CD patients. We also demonstrated that ANA patterns can vary in males and females. Studying individuals with autoimmune rheumatic diseases (ARD), Mariz et al. [37] found that more than positivity itself, ANA patterns are a crucial distinctive parameter between healthy and ARD affected individuals. Although other patterns could be found in healthy subjects, HN and NCPS patterns were found exclusively in ARD patients.



Since CD is frequently associated with other immune diseases, the presence of ANA in this population could be due to the concomitant occurrence of other diseases. Furthermore, being CD a condition with autoimmune characteristics, ANA test in CD individuals may be understood not only as a screening approach to evaluate at-risk individuals for developing other disorders, but also as a marker of the adaptive autoimmunity in CD. To help to clarify this point, the concomitant presence of other autoimmune conditions, especially regarding to those associated with the nuclear ANA patterns found here, should be investigated following. Based on the few and controversial available data, ANA-HEp-2 positivity in CD patients constitute an open field of investigation regarding its titers and staining patterns.



Conclusion



This study describes an 8.7% rate of ANA positivity among biopsy-proven celiac individuals in our population, and a not yet reported ANA staining pattern distribution among them. The actual meaning of ANA positivity among CD individuals, how to interpret its values and how to use them are yet to be understood.
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