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AbstractObjective. Tuberculosis (TB), caused byMycobacterium tuberculosis, remains a significant global healthconcern. While traditionally viewed as an infectious disease primarily affecting the lungs, accumulatingevidence suggests a complex interplay between TB and the host's immune system, potentially leading tothe production of autoantibodies. This systematic review aims to investigate the frequency ofautoantibody positivity among active TB patients.Methods. A comprehensive search of major electronic databases such as PubMed, Scopus, GoogleScholar, and Web of Science was performed. The search strategy employed keywords including"tuberculosis", "autoantibodies", and specific autoantibody names such as "ANA", "Anti-dsDNA",“Anti-phospholipid”, “ANCA”, "RF" and "ACPA" to study the link between TB and autoantibodies.How often autoantibodies are found in TB patients and what this means for diagnosis and treatment, wasanalyzed.Results. The results indicate a diverse spectrum of autoantibodies among patients with TB. Some of theautoantibodies, such as rheumatoid factor and anti-phospholipid antibodies, are frequently detected. Thiscan pose diagnostic challenges by mimicking autoimmune diseases and may have implications formonitoring treatment response. Furthermore, the bidirectional relationship between TB and autoimmunediseases, where one can increase the risk of the other, underscores the need for careful clinicalconsideration.Conclusions. Understanding this complex association is crucial for improving the management of TB,especially in individuals with or at risk of autoimmune conditions.



IntroductionTuberculosis (TB), caused by the bacterium Mycobacterium tuberculosis (Mtb), remains a major globalhealth challenge. In 2022, the World Health Organization (WHO) reported approximately 10.6 millionnew cases of TB and over a million deaths, marking an increase from previous years (1). This resurgencehighlights the persistent threat posed by this infectious disease. The host’s immune response to Mtb ismultifaceted, involving a delicate balance between effectively controlling the bacterial infection andpreventing excessive inflammation that can lead to tissue damage and complications.Autoimmune diseases include a broad range of disorders and are increasingly acknowledged as a majorcause of morbidity and mortality globally (2). An expanding body of research indicates that infectionsmay significantly contribute to the initiation or progression of autoimmune diseases through variousmechanisms (2, 3).In relation to TB, a possible connection between Mtb infection and the generation of autoantibodies hasbeen suggested. The chronic and persistent nature of TB, marked by ongoing immune activation, offersa biologically plausible context for the emergence of autoreactive immune responses. The presence ofautoantibodies in individuals with active TB carries significant clinical implications, particularlyregarding differential diagnosis and their potential role as indicators of disease activity and treatmentresponse. One of the key difficulties in clinical practice is distinguishing between TB and autoimmunediseases, as the presence of autoantibodies typical of autoimmune conditions can complicate diagnosis(4). TB can present similarly to various autoimmune diseases, such as anti-neutrophil cytoplasmicantibody (ANCA)-associated systemic vasculitis, systemic lupus erythematosus, and rheumatoidarthritis, sharing overlapping symptoms like fever, malaise, weight loss, renal issues, and lung cavityformation. The identification of autoantibodies such as anti-nuclear antibody (ANA), anti-double-stranded DNA (anti-dsDNA), and rheumatoid factor (RF) in patients with TB can further cloud thediagnostic process, possibly resulting in misdiagnosis. It is important for clinicians to recognize that apositive autoantibody test in a patient thought to have TB does not necessarily confirm an autoimmunecondition, especially in areas with a high prevalence of TB. In these scenarios, attributing symptomssolely to autoimmunity and starting corticosteroid therapy could be harmful, potentially leading to thespread of Mtb and exacerbation of the infection (4, 5).Autoantibodies have been extensively documented in correlation with SARS-CoV-2 infections, therebyreinforcing the concept that infections serve as significant environmental determinants capable ofinitiating de novo autoantibody synthesis or enhancing pre-existing autoantibody concentrations. Theobservations pertaining to SARS-CoV-2 and its relationship with autoantibodies highlight the intricateand interconnected nature of infections and autoimmunity, thereby prompting further inquiry into theirclinical implications and therapeutic possibilities. Autoantibodies that have been reported in COVID-19patients include ANA, RF, anti-citrullinated protein antibodies (ACPA), antiphospholipid antibodies,and ANCA, which were mostly transient and reactive phenomena (6, 7).This review seeks to thoroughly explore the link between TB and autoantibodies. It will specificallyfocus on the frequency of autoantibody positivity among active TB patients and identify the various typesof autoantibodies that have been documented. By reviewing the existing evidence, this article aims toclarify this intricate relationship and pinpoint areas for future research. A central question this reviewwill address is whether the presence of autoantibodies in TB patients is transient or if it carries moreprofound clinical and pathological significance.
MethodsThe current systematic review was conducted according to the PRISMA 2020 statement (PreferredReporting Items for Systematic Reviews and Meta-Analyses) (8) and included studies assessing therelationship between active TB and autoantibody production. The research for this review involved acomprehensive search of major electronic databases such as PubMed, Scopus, Google Scholar, and Web



of Science. The search strategy employed keywords including "tuberculosis", "autoantibodies", andspecific autoantibody names (Supplementary Material). Studies were included if they reported theprevalence of autoantibodies in patients diagnosed with active TB or investigated the clinicalimplications of these autoantibodies. The timeframe of the search encompassed all available data from1980 up to 2025/6/1. The process of study selection involved initially screening the titles and abstractsof the identified articles to assess their potential relevance to the topic. The following keywords wereused in this search: “tuberculosis” AND “rheumatoid factor” OR “anti-citrullinated peptide” OR“antinuclear antibody” OR “anti-double stranded DNA” OR “antiphospholipid antibody” OR “anti-neutrophil cytoplasmic antibody” OR “anti-cardiolipin” OR “anti-beta 2 glycoprotein”. In PubMed,keywords were searched through [MeSH] tags. Articles were required to be written in English. Thereference lists of included papers were also examined to avoid missing other published data.Subsequently, the full texts of potentially eligible articles were retrieved and reviewed in detail to confirmtheir suitability for inclusion based on the defined criteria.Inclusion criteria were as follows: i) studies including active pulmonary and extra-pulmonary TBpatients; ii) observational studies (cohort, case-control, cross-sectional) that were conducted in adults;iii) studies investigating the prevalence of autoantibodies in TB patients, including ACPA, RF, ANA,ANCA, anti-dsDNA, anti-ribonucleoprotein (anti-RNP), antiphospholipid antibodies, anti–b2glycoprotein (anti-b2GPI), anti-cardiolipin (aCL), anti-Ro, and anti-La.Exclusion criteria were as follows: i) studies including latent or asymptomatic TB infection; ii) casereports, in vitro, and pre-clinical studies, as well as duplicate studies were excluded. Some of the selectedstudies have investigated additional autoantibodies other than those of the inclusion criteria, such as anti-mutated citrullinated vimentin (anti-MVC), anti-ribonucleoprotein (anti-RNP), and anti-SCL-70. Theseantibodies were briefly discussed in a separate paragraph. Figure 1 shows the PRISMA flow diagram,including detailed information on the search strategy.The quality of the included studies was examined using the Newcastle-Ottawa Scale (9). Data extractionwas performed using a structured approach to collect relevant information from each included study.Data extracted from the selected studies included the first author's name, publication year, the country,patient characteristics (including the number of TB patients and controls, if any), the types ofautoantibodies investigated, and the key findings related to their frequency. All steps, includingsearching, article screening, data extraction, and quality assessment of articles, were independentlyperformed by two investigators. Disagreements between the two investigators were resolved bydiscussion to reach a consensus.Finally, 26 articles, including 1747 TB patients, were analyzed. The extracted data were then synthesizedand analyzed to provide a comprehensive overview of the current understanding of the relationshipbetween TB and the production of autoantibodies. Descriptive statistics were used to summarizeprevalence data, and thematic analysis was applied to synthesize information on clinical implicationsand pathological mechanisms. The key information extracted from the mentioned studies is shown inTable 1.
ResultsSpectrum of autoantibodies detected in tuberculosisA wide range of autoantibodies has been detected in patients with TB, with varying frequencies andclinical associations. Despite the inconsistencies, the observation of elevated autoantibodies in a notableproportion of TB patients across various studies indicates a potential link between the infection and theseantibodies (10-14).



Antinuclear antibodiesThe reported prevalence of ANA in TB patients shows considerable variation across studies. Oneprospective study found ANA positivity in 8.7% of active TB patients, with the coarse speckled patternbeing the most common; the majority of these cases reverted to negative after six months of anti-TBtherapy (14). This suggests that ANA positivity in some TB patients might be a transient, reactivephenomenon. Another study reported ANA in 46.7% of TB patients, a prevalence similar to that in thecontrol group consisting of patients with acute febrile respiratory illnesses (10). Other studies havereported ANA positivity rates of 6.7% to 42% in TB patients. This heterogeneity underscores thecomplexity of the association between TB and ANA production, possibly influenced by factors likedisease stage, patient demographics, and the sensitivity of the assays used. ANA was measured byenzyme-linked immunosorbent assay (ELISA) in some studies and by immunofluorescence (IF) in others(12, 14-18).
Anti-double-stranded DNASeveral studies have reported increased levels of anti-dsDNA antibodies in TB patients compared tohealthy controls. The prevalence of anti-dsDNA in TB patients has been reported to range from 1 to 32%across different investigations. The different methodologies and assays used for autoantibody detectionmight explain this variability (10-12, 16, 19, 20). One study found significantly higher meanconcentrations of anti-dsDNA in TB patients (11), while another found anti-dsDNA to be absent (16).These varying findings suggest that, while some TB patients, particularly those with more severe ordisseminated disease, may develop anti-dsDNA antibodies, it is not a universal feature of TB.
Anti-Ro and anti-LaIncreased levels of anti-Ro (SSA) have been observed in TB patients in some studies, with prevalencerates reaching up to 64% (11). In one study, anti-Ro was found to be numerically higher in systemic lupuserythematosus (SLE) patients with latent TB compared to those without, hinting at a potential linkbetween these autoantibodies and mycobacterial infection in the context of autoimmune predisposition(21). The prevalence of anti-La (SSB) in TB patients appears to be generally low and not as consistentlyelevated as anti-Ro (10). The studies did not differentiate between anti-Ro52 and anti-Ro60.
Rheumatoid factorRF is a frequently detected autoantibody in TB patients, with reported prevalence rates ranging from20% to 62% across various studies (10, 12, 18, 22-24). Some investigations have found significantlyincreased mean serum levels of IgM RF in TB patients compared to controls (22). Rapoport et al reporteda low prevalence of RF in their TB cohort when using RhcumaTec® RF latex test, although a differenttechnique (Rheuma-Wellcotest RF test) yielded higher positivity rates (25). Therefore, the positivity ofRF is dependent on the technique used. In general, the frequency of RF positivity in TB patients wasrelatively high.
Anti-cyclic citrullinated peptideThe prevalence of ACPA antibodies in TB patients varies between 4% and 37% in different studies (13,22, 24, 26, 27). Some studies have reported significantly increased mean levels of ACPA in TB patientscompared to healthy controls (27). Interestingly, ACPA in TB patients may also react with unmodifiedarginine-containing peptides, a characteristic less common in rheumatoid arthritis (26). Furthermore,ACPA levels in TB patients decrease after anti-TB treatment (27). No relationship was found betweenthe titer of ACPA, fever and any rheumatic symptom (13). The presence of ACPA, a highly specificmarker for rheumatoid arthritis, in a subset of TB patients poses diagnostic challenges and suggests apotential overlap in the immunopathological mechanisms.



Anti-phospholipid antibodies (including anti-cardiolipin and anti-beta2-glycoprotein I)Increased levels of aCL have been frequently reported in TB patients, with prevalence rates reaching upto 59% for IgG and 47% for IgM antibodies in some studies (11, 28). Anti-β2GP1 antibodies are alsofound in TB patients (10, 28-30). Notably, the levels of these anti-phospholipid antibodies have beenshown to normalize after successful anti-TB treatment in several studies (28-30). One study found asignificant association between anti-phosphatidylethanolamine antibodies and the occurrence of venousthrombosis in TB patients (31). The relatively high prevalence of anti-phospholipid antibodies in TBpatients, and their potential link to thrombotic events, warrants further investigation into their clinicalsignificance in the context of TB.
Anti-neutrophil cytoplasmic antibodiesANCA target proteins in the cytoplasm of neutrophils. The two main types are c-ANCA, typicallydirected against proteinase (PR3), and p-ANCA, often directed against myeloperoxidase (MPO). Bothtypes have been found in TB patients, with varying prevalence rates reported across studies. The p-ANCA pattern, often associated with anti-MPO antibodies, appears to be more frequently observed inTB patients compared to c-ANCA and anti-PR3 (10, 12, 15, 16, 28, 32-38). For instance, Hussein et al.noted ANCA in 71.4% of TB cases in Iraq (33). Similarly, a study by Flores-Suárez et al. reported ANCAantibodies in 44.4% of TB patients using indirect IF and 40% by ELISA (36). In contrast, studiesconducted in Brazil and China found significantly lower or no ANCA positivity in their TB patientcohorts (37, 38). This variability observed in the prevalence rates might be explained by the differencesin the geographical location, disease stage, and the specific methodologies employed for ANCA testing.Anti-TB treatment may induce normalization of anti-lactoferrin and anti-MPO, and de novo anti-PR3and MPO formation, showing that ANCA positivity in TB patients might be transient (28, 35).
Other relevant autoantibodiesBeyond the commonly investigated autoantibodies, other autoantibodies have also been detected in TBpatients. One study reported a high prevalence (60.7%) of anti-MCV antibodies in patients withpulmonary TB (23). Elevated levels of antibodies to the C3 complement component were found in 47%of patients in the same study (23). Anti-Scl-70 and anti-histone antibodies have also been reported to beelevated in some studies. The follow-up data of anti-Scl-70 revealed decreased titres after treatment (12,16, 19). These findings suggest that TB can trigger a broad spectrum of autoantibody production,potentially reflecting a complex interplay between the host immune system and the infecting pathogen.
Relationship between tuberculosis infection and autoimmune rheumatologic diseasesThe relationship between TB infection and autoimmune rheumatologic diseases is intricate and appearsto be bidirectional. Patients with autoimmune diseases, particularly those requiring immunosuppressivemedications, face an increased risk of developing TB (4, 5). The use of TNF-α inhibitors, a commontreatment for various autoimmune conditions, is known to elevate the risk of TB reactivation (39-41).Studies have shown that patients with rheumatoid arthritis, systemic lupus erythematosus, and Sjögren'ssyndrome are at a higher risk of TB (42-44). This heightened susceptibility underscores the importanceof TB screening and preventive measures in patients with autoimmune rheumatologic diseases.Conversely, there is evidence suggesting that TB can potentially trigger or exacerbate autoimmuneconditions in some individuals. Molecular mimicry, where similarities exist between antigens of Mtband human autoantigens, is a proposed mechanism for this phenomenon. TB has been linked to thedevelopment or exacerbation of various autoimmune disorders (4, 5, 45, 46). Reactive arthritis, alsoknown as Poncet's disease or TB rheumatism, is a well-recognized non-infectious arthropathy that canoccur in the context of TB (47). Liu et al. reported three cases of lupus mimickers, with positive ANAand anti-ds-DNA, who exhibited atypical features of SLE, namely the absence of typical butterfly



erythema, lupus hair, alopecia, or proteinuria (48). Lin et al. reported an increased risk of precipitatingSLE among patients with TB in Taiwan from a nationwide health insurance research dataset for 9 years(49).Several pathological mechanisms have been proposed to explain the formation of autoantibodies inpatients with TB, including molecular mimicry, bystander activation, release of self-antigens due totissue damage and inflammation, impaired clearance of apoptotic debris, genetic and environmentalpredisposition, and neutrophil activation. The formation of autoantibodies in TB patients is likely amultifactorial process involving a combination of these mechanisms, with the relative contribution ofeach potentially varying depending on the individual and the specific autoantibody in question (4, 5, 50).
ConclusionsThis systematic review highlights the complex association between active TB and the presence of variousautoantibodies. The prevalence of autoantibodies in TB patients is heterogeneous, with some studiesreporting significant elevations in certain autoantibodies, like RF and anti-phospholipid antibodies (22,28, 30), while others find no significant overall increase compared to control groups (19, 37). Severalstudies show that autoantibody positivity might be a transient and reactive phenomenon and resolvesafter anti-TB treatment (19, 27, 28). The variability in reported prevalence likely stems from severalfactors, including the specific autoantibody being investigated, the characteristics of the studied patientpopulations (such as age, comorbidities, and the stage and severity of TB), and the differentmethodologies and assays used for autoantibody detection. Some studies conducted in TB-endemicregions have reported a higher prevalence of certain autoantibodies in TB patients (12, 13, 22, 28),suggesting potential geographical influences or variations in environmental exposures that might impactthe immune response to Mtb.The presence of these autoantibodies can complicate the differential diagnosis between TB andautoimmune diseases, necessitating careful clinical interpretation. While some autoantibodies showpotential as biomarkers for TB diagnosis or treatment response, further research is needed to validatethese findings. The bidirectional relationship between TB and autoimmune rheumatologic diseases,where individuals with autoimmune conditions are at higher risk of TB and TB may trigger or exacerbateautoimmunity, underscores the importance of considering both conditions in patient management (48-50). Several pathological mechanisms, including molecular mimicry, bystander activation, and therelease of self-antigens, have been proposed to explain autoantibody formation in TB patients, suggestinga multifactorial process (45).
Future directionsFuture research should focus on large-scale, multi-center studies employing standardized methodologiesto accurately determine the prevalence of a wide range of autoantibodies in well-defined TB patientpopulations, considering factors such as disease stage, severity, and comorbidities. Longitudinal studiesare needed to investigate the temporal dynamics of autoantibody levels throughout the course of TB andfollowing treatment to better understand their clinical significance.Further research into the potential utility of specific autoantibodies as diagnostic or prognosticbiomarkers for TB is warranted. Studies exploring the precise mechanisms by which TB infection mighttrigger or exacerbate autoimmune diseases in genetically susceptible individuals are crucial. Finally,investigating the long-term clinical consequences of TB-induced autoantibodies, including their potentialrole in post-TB sequelae, could provide valuable insights for improving patient care.
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Figure 1. PRISMA flow diagram, including detailed information on the search strategy.



Table 1. Summary of key studies on autoantibodies in tuberculosis.
Authors Publicationyear/country Number ofTB patients Control group(number) Type(s) of autoantibodiesdetected and their prevalencein TB patients

Methodology Key findings

Elkayam etal. (22) 2005/Israel 47 39 ACPA (32%)IgM RF (62%) ELISA The presence of anti-CCP significantly correlatedwith a history of prolonged fever. No correlationwas found between the presence of anti-CCP or IgMRF and any rheumatic symptom.Elkayam etal. (26) 2010/Israel 134 - ACPA ELISA
Kakumanuet al. (27) 2008/Japan 49 18 ACPA (37%) ACPA levels decreased after 1–2 months oftreatment for TB.
Emami etal. (13) 2017/Iran 40 40 ACPA (34%) ELISA In the TB group, ACPA levels were higher than inthe control group.
Elkayam etal (28) 2012/Israel 33 - Anti-b2GPI (30%)aCL IgG (9%)ANCA (anti-PR3 and MPO)

ELISA After treatment, all the patients demonstratednormalization of the levels of antibodies againstb2GPI and aCL. Anti-TB treatment may inducenormalization of anti-lactoferrin and anti-MPO, andde novo anti-PR3 and MPO formation.Sherkat etal. (32) 2011/Iran 32 32 c-ANCA (3.1%)p-ANCA (25%)PR3-ANCA (12.5%)MPO-ANCA (75%)

IIF was used forp-ANCA & c-ANCAELISA was usedto detect MPOand PR3

The positive ANCA test results significantlycorrelated with TB.

Hussein etal. (33) 2014/Iraq 70 20 ANCA (71.43%) IIF Of the positive ANCA patients, 94% showed c-ANCA and 6% showed p-ANCA. ANCA werepositive in 82.9% of the untreated group and 60% ofthe treated group.Teixeira etal (34) 2004/France 67 10 ANCA (10%)c-ANCA (4%)p-ANCA (6%)
IIF and ELISA Controls were selected from patients known to beANCA-positive. TB is associated with low ANCAseroprevalence and poor specificity.Esquivel-Valerio etal. (35)

2010/Mexico 68 - ANCA (4.4%)c-ANCA (1.5%)p-ANCA (2.9%)PR3-ANCA (0%)MPO-ANCA (0%)

IIF was used forp-ANCA and c-ANCAELISA was usedfor MPO & PR3

After treatment, c-ANCA prevalence increased to5.8%, and p-ANCA to 23%. A positive ANCAcorrelated with CRP. Bactericidal/permeability-increasing protein is the main target antigen forANCA in TB patients.Lima et al.(37) 2014/Brazil 50 ANCA (0%) IF and ELISA No patient tested positive for IF ANCA, anti-MPO,or PR3.Lima et al.(24) 2013/Brazil 50 20 RF (60%)ACPA (4%)Anti-MCV (4%)Faris et al.(12) 2018/Iraq 61 20 IgM RF (25.7%)p-ANCA (3.2%)aCL (21.3%)ANA (9.8%)

Latexagglutination forRFELISA for

RF and ACL were more prevalent among TBpatients.



Anti-dsDNA (6.5%)Anti-Ro (8.1%)Anti-Scl-70 (3.2%)
others

Flores-Suarez et al.(36)
2003/Mexico 45 47 ANCA IF (44.4%)ANCA ELISA (40%)c-ANCA (35.5%)p-ANCA (8.8%)PR3-ANCA (33.3%)MPO-ANCA (6.6%)

IIF was used forp-ANCA and c-ANCAELISA was usedfor MPO andPR3

ANCA positivity was more frequent in TB patientsthan in controls. ANCA results were not related totuberculosis type, stage of disease, comorbidities, orpharmacotherapy.

Chander etal. (15) 2022/India 89 - ANA (6.7%)ANCA anti-elastase (96.6%)PR3-ANCA (7.8%)
IIF for ANAELISA forothers

None were positive for anti-MPO or anti-lactoferrin.

Pradhan etal. (16) 2004/India 70 100 ANCA (30%)c-ANCA (11.4%)p-ANCA (15.7%)PR3-ANCA (8.5%)MPO-ANCA (14.2%)Anti-LF (5.7%)ANA (24.3%)Anti-histone (21.4%)

IIF was used forANA, p-ANCAand c-ANCAELISA forothers

Anti-dsDNA antibodies were absent.

Naher et al.(14) 2025/Bangladesh 150 - ANA (8.7%) IIF 11.3 % of patients with pulmonary TB and 7.2% ofpatients with extrapulmonary TB were ANApositive. The most common ANA pattern was thecoarse speckled pattern (69.2%). After six months oftreatment, 92.3% of patients became ANA negative.No correlation was found between ANA positivityand TB symptoms.Elkayam etal. (11) 2007/Israel 47 39 Anti-dsDNA (32%)Anti-Smith (38%)Anti-RNP (15%)Anti-Ro (64%)aCL IgG (59%)aCL IgM (47%)

ELISA

Huan et al.(38) 2018/China 103 - p-ANCA (4.8%) IIF for ANCAELISA was usedto detect antiMPO and PR3antibodies

No patient had c-ANCA. Two patients were anti-MPO-positive, and both were diagnosed withANCA-associated vasculitis.

Shen et al.(19) 2013/Taiwan 100 100 Anti-Ro (2%)Anti-RNP (2%)Anti-Scl-70 (6%)Anti-JO1 (1%)Anti-dsDNA (1%)Anti-centromere (5%)Anti-histone (11%)aCL (17%)

ELISA A significant proportion (32%) of patients with TBhad elevated autoantibody titres. IgG ACLantibodies titre was significantly higher in TBpatients than in controls. Anti-Scl70 antibodies weremore frequent in TB patients compared to previouspopulation studies. Their titre decreased aftertreatment. No correlation between serum titre andclinical data was observed.



Cheng et al.(10) 2019/Bangladesh,SouthAfrica, Peru,and Uganda

75 75 RF (56.0%)ANA (46.7%)AMA (12%)Anti-dsDNA (1.3%)Anti-b2GPI (1.3%)aCL (1.3%)Anti-Scl-70 (1.3%)Anti-Ro (5.3%)Anti-centromere (8%)ANCA (2.6%)

ELISA No association between antibodies and active TBwas observed in comparison to acute febrilerespiratory illnesses.

Starshinovaet al. (23) 2023/Russia 46 40 RF (21.1%)Increased C3 (47.4%)Anti-MCV (60.7%)
ELISA

Adebajo etal. (17) 1993/UK 110 - ANA (15%)aCL (42.7%) IIF
Isenberg etal. (18) 1986/Israel 54 - ANA (42%)IgM RF (20%) ELISA & IF
Goodridgeet al. (29) 2012/USA 40 - Anti-phospholipid IgMantibodies ELISA Levels of IgM against all phospholipids significantlydecreased by anti-TB treatment.Takenam etal. (30) 2018/Brazil 37 48 Anti-phospholipid IgGaCL IgG (86.5%) ELISA After anti-TB treatment, the median value for allanti-phospholipid antibodies decreased significantly.Shahzad etal. (20) 2019/Pakistan 80 80 Anti-dsDNA (3.75%) ELISA Anti-dsDNA antibodies were high in TB patients ascompared with healthy controls.ACPA, anti-citrullinated protein antibodies; RF, rheumatoid factor; ANA, anti-nuclear antibody; ANCA, anti-neutrophil cytoplasmic antibody; p-ANCA, perinuclearANCA; c-ANCA, cytoplasmic ANCA; anti-MPO, anti-myeloperoxidase; dsDNA, double-stranded DNA; anti-RNP, anti ribonucleoprotein; anti-b2GPI, anti-b2glycoprotein IgG; aCL, anti-cardiolipin; anti-MVC, anti-mutated citrullinated vimentin; AMA, anti-mitochondrial antibodies; anti-LF, anti-lactoferrin; TB,tuberculosis; IIF, indirect immunofluorescence; ELISA: enzyme linked immunosorbent assay.


