
Abstract 

Objective. Tuberculosis (TB), caused by Mycobacterium tuberculosis, remains a significant global health concern. While tradition-
ally viewed as an infectious disease primarily affecting the lungs, accumulating evidence suggests a complex interplay between TB 
and the host’s immune system, potentially leading to the production of autoantibodies. This systematic review aims to investigate 
the frequency of autoantibody positivity among active TB patients. 
Methods. A comprehensive search of major electronic databases such as PubMed, Scopus, Google Scholar, 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 autoantibod-
ies. How often autoantibodies are found in TB patients and what this means for diagnosis and treatment, was analyzed. 
Results. The results indicate a diverse spectrum of autoantibodies among patients with TB. Some of the autoantibodies, such as 
rheumatoid factor and anti-phospholipid antibodies, are frequently detected. This can pose diagnostic challenges by mimicking 
autoimmune diseases and may have implications for monitoring treatment response. Furthermore, the bidirectional relationship 
between TB and autoimmune diseases, where one can increase the risk of the other, underscores the need for careful clinical consid-
eration. 
Conclusions. Understanding this complex association is crucial for improving the management of TB, especially in individuals with 
or at risk of autoimmune conditions. 
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Introduction 
Tuberculosis (TB), caused by the bacterium Mycobacterium 

tuberculosis (Mtb), remains a major global health challenge. In 
2022, the World Health Organization reported approximately 10.6 
million new cases of TB and over a million deaths, marking an 
increase from previous years (1). This resurgence highlights the 
persistent threat posed by this infectious disease. The host’s 
immune response to Mtb is multifaceted, involving a delicate bal-
ance between effectively controlling the bacterial infection and 
preventing excessive inflammation that can lead to tissue damage 
and complications. 

Autoimmune diseases include a broad range of disorders and 
are increasingly acknowledged as a major cause of morbidity and 
mortality globally (2). An expanding body of research indicates 
that infections may significantly contribute to the initiation or pro-
gression of autoimmune diseases through various mechanisms (2, 
3). In relation to TB, a possible connection between Mtb infection 
and the generation of autoantibodies has been suggested. The 
chronic and persistent nature of TB, marked by ongoing immune 
activation, offers a biologically plausible context for the emer-
gence of autoreactive immune responses. The presence of autoan-
tibodies in individuals with active TB carries significant clinical 
implications, particularly regarding differential diagnosis and their 

potential role as indicators of disease activity and treatment 
response. One of the key difficulties in clinical practice is distin-
guishing between TB and autoimmune diseases, as the presence of 
autoantibodies typical of autoimmune conditions can complicate 
diagnosis (4). TB can present similarly to various autoimmune dis-
eases, such as anti-neutrophil cytoplasmic antibody (ANCA)-asso-
ciated systemic vasculitis, systemic lupus erythematosus (SLE), 
and rheumatoid arthritis, sharing overlapping symptoms like fever, 
malaise, weight loss, renal issues, and lung cavity formation. 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 the diagnostic 
process, possibly resulting in misdiagnosis. It is important for clin-
icians to recognize that a positive autoantibody test in a patient 
thought to have TB does not necessarily confirm an autoimmune 
condition, especially in areas with a high prevalence of TB. In 
these scenarios, attributing symptoms solely to autoimmunity and 
starting corticosteroid therapy could be harmful, potentially lead-
ing to the spread of Mtb and exacerbation of the infection (4, 5). 

Autoantibodies have been extensively documented in correla-
tion with SARS-CoV-2 infections, thereby reinforcing the concept 
that infections serve as significant environmental determinants 
capable of initiating de novo autoantibody synthesis or enhancing 
pre-existing autoantibody concentrations. The observations per-
taining to SARS-CoV-2 and its relationship with autoantibodies 
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highlight the intricate and interconnected nature of infections and 
autoimmunity, thereby prompting further inquiry into their clinical 
implications and therapeutic possibilities. Autoantibodies that have 
been reported in COVID-19 patients include ANA, RF, anti-citrul-
linated 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 specifically focus on the frequency 
of autoantibody positivity among active TB patients and identify 
the various types of autoantibodies that have been documented. By 
reviewing the existing evidence, this article aims to clarify this 
intricate relationship and pinpoint areas for future research. A cen-
tral question this review will address is whether the presence of 
autoantibodies in TB patients is transient or if it carries more pro-
found clinical and pathological significance.  

 
 
 

Methods 
The current systematic review was conducted according to the 

PRISMA 2020 statement (Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses) (8) and included studies 
assessing the relationship between active TB and autoantibody 
production. The research for this review involved a comprehensive 
search of major electronic databases such as PubMed, Scopus, 
Google Scholar, and Web of Science. The search strategy 
employed keywords including “tuberculosis”, “autoantibodies”, 
and specific autoantibody names (Supplementary Material). 
Studies were included if they reported the prevalence of autoanti-
bodies in patients diagnosed with active TB or investigated the 
clinical implications of these autoantibodies. The time frame of the 
search encompassed all available data from 1980 up to 2025/6/1. 
The process of study selection involved initially screening the 
titles and abstracts of the identified articles to assess their potential 
relevance to the topic. The following keywords were used in this 
search: “tuberculosis” AND “rheumatoid factor” OR “anti-citrulli-
nated peptide” OR “antinuclear antibody” OR “anti-double strand-
ed DNA” OR “antiphospholipid antibody” OR “anti-neutrophil 
cytoplasmic antibody” OR “anti-cardiolipin” OR “anti-beta 2 gly-
coprotein”. In PubMed, keywords were searched through [MeSH] 
tags. Articles were required to be written in English. The reference 
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 confirm their suit-
ability for inclusion based on the defined criteria.  

Inclusion criteria were as follows: i) studies including active 
pulmonary and extra-pulmonary TB patients; 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-β2 glycoprotein, anti-cardiolipin (aCL), anti-Ro, and anti-La.  

Exclusion criteria were as follows: i) studies including latent or 
asymptomatic TB infection; ii) case reports, in vitro, and preclini-
cal studies, as well as duplicate studies, were excluded. Some of 
the selected studies have investigated additional autoantibodies 
other than those of the inclusion criteria, such as anti-mutated cit-
rullinated vimentin, anti-RNP, and anti-Scl-70. These antibodies 
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 extraction was per-
formed 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 of autoantibodies investigated, and the 
key findings related to their frequency. All steps, including search-
ing, article screening, data extraction, and quality assessment of 
articles, were independently performed by two investigators. 
Disagreements between the two investigators were resolved by 
discussion to reach a consensus.  

Finally, 26 articles, including 1747 TB patients, were analyzed. 
The extracted data were then synthesized and analyzed to provide 
a comprehensive overview of the current understanding of the rela-
tionship between TB and the production of autoantibodies. 
Descriptive statistics were used to summarize prevalence data, and 
thematic analysis was applied to synthesize information on clinical 
implications and pathological mechanisms. The key information 
extracted from the mentioned studies is shown in Table 1. 

 
 

Results and Discussion 

Spectrum of autoantibodies detected in tuberculosis 
A wide range of autoantibodies has been detected in patients 

with TB, with varying frequencies and clinical associations. 
Despite the inconsistencies, the observation of elevated autoanti-
bodies in a notable proportion of TB patients across various studies 
indicates a potential link between the infection and these antibod-
ies (10-14). 

Antinuclear antibodies  
The reported prevalence of ANA in TB patients shows consid-

erable variation across studies. One prospective study found ANA 
positivity in 8.7% of active TB patients, with the coarse speckled 
pattern being the most common; the majority of these cases revert-
ed to negative after 6 months of anti-TB therapy (14). This sug-
gests that ANA positivity in some TB patients might be a transient, 
reactive phenomenon. Another study reported ANA in 46.7% of 
TB patients, a prevalence similar to that in the control group con-
sisting of patients with acute febrile respiratory illnesses (10). 
Other studies have reported ANA positivity rates of 6.7% to 42% 
in TB patients. This heterogeneity underscores the complexity of 
the association between TB and ANA production, possibly influ-
enced by factors like disease stage, patient demographics, and the 
sensitivity of the assays used. ANA was measured by enzyme-
linked immunosorbent assay (ELISA) in some studies and by 
immunofluorescence (IF) in others (12, 14-18). 

Anti-double-stranded DNA  
Several studies have reported increased levels of anti-dsDNA 

antibodies in TB patients compared to healthy controls. The preva-
lence 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 detection might 
explain this variability (10-12, 16, 19, 20). One study found signif-
icantly higher mean concentrations 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 or disseminated disease, may develop anti-
dsDNA antibodies, it is not a universal feature of TB.  

                 Article
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Table 1. Summary of key studies on autoantibodies in tuberculosis. 

Anti-Ro and anti-La 
Increased levels of anti-Ro have been observed in TB patients 

in some studies, with prevalence rates reaching up to 64% (11). In 
one study, anti-Ro was found to be numerically higher in SLE 
patients with latent TB compared to those without, hinting at a 
potential link between these autoantibodies and mycobacterial 
infection in the context of autoimmune predisposition (21). The 

prevalence of anti-La in TB patients appears to be generally low 
and not as consistently elevated as anti-Ro (10). The studies did 
not differentiate between anti-Ro52 and anti-Ro60.  

Rheumatoid factor  
RF is a frequently detected autoantibody in TB patients, with 

reported prevalence rates ranging from 20% to 62% across various 
studies (10, 12, 18, 22-24). Some investigations have found signif-



icantly increased mean serum levels of IgM RF in TB patients 
compared to controls (22). Rapoport et al. reported a low preva-
lence of RF in their TB cohort when using RhcumaTec® RF latex 
test, although a different technique (Rheuma-Wellcotest RF test) 
yielded higher positivity rates (25). Therefore, the positivity of RF 
is dependent on the technique used. In general, the frequency of RF 
positivity in TB patients was relatively high.   

Anti-cyclic citrullinated peptide  
The 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 patients compared to healthy controls (27). 
Interestingly, ACPA in TB patients may also react with unmodified 
arginine-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 
between the titer of ACPA, fever and any rheumatic symptom (13). 
The presence of ACPA, a highly specific marker for rheumatoid 
arthritis, in a subset of TB patients poses diagnostic challenges and 
suggests a potential overlap in the immunopathological mecha-
nisms. 

Anti-phospholipid antibodies (including anti-car-
diolipin and anti-β2-glycoprotein I)  

Increased levels of aCL have been frequently reported in TB 
patients, with prevalence rates reaching up to 59% for IgG and 
47% for IgM antibodies in some studies (11, 28). Anti-β2-glyco-
protein I (anti-β2GP1) antibodies are also found in TB patients (10, 
28-30). Notably, the levels of these anti-phospholipid antibodies 
have been shown to normalize after successful anti-TB treatment 
in several studies (28-30). One study found a significant associa-
tion between anti-phosphatidylethanolamine antibodies and the 
occurrence of venous thrombosis in TB patients (31). The relative-
ly high prevalence of anti-phospholipid antibodies in TB patients 
and their potential link to thrombotic events, warrant further inves-
tigation into their clinical significance in the context of TB. 

Anti-neutrophil cytoplasmic antibodies  
ANCA target proteins in the cytoplasm of neutrophils. The two 

main types are c-ANCA, typically directed against proteinase 
(PR3), and p-ANCA, often directed against myeloperoxidase 
(MPO). Both types 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 fre-
quently observed in TB 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 ANCA antibodies in 44.4% of TB 
patients using indirect IF and 40% by ELISA (36). In contrast, 
studies conducted in Brazil and China found significantly lower or 
no ANCA positivity in their TB patient cohorts (37, 38). This vari-
ability observed in the prevalence rates might be explained by the 
differences in the geographical location, disease stage, and the spe-
cific methodologies employed for ANCA testing. Anti-TB treat-
ment may induce normalization of anti-lactoferrin and anti-MPO, 
and de novo anti-PR3 and MPO formation, showing that ANCA 
positivity in TB patients might be transient (28, 35). 

Other relevant autoantibodies 
Beyond the commonly investigated autoantibodies, other 

autoantibodies have also been detected in TB patients. One study 

reported a high prevalence (60.7%) of anti mutated citrullinated 
vimentin (anti-MCV) antibodies in patients with pulmonary TB 
(23). Elevated levels of antibodies to the C3 complement compo-
nent were found in 47% of patients in the same study (23). Anti-
Scl-70 and anti-histone antibodies have also been reported to be 
elevated in some studies. The follow-up data of anti-Scl-70 
revealed decreased titres after treatment (12, 16, 19). These find-
ings 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 diseases 

The relationship between TB infection and autoimmune 
rheumatologic diseases is intricate and appears to be bidirectional. 
Patients with autoimmune diseases, particularly those requiring 
immunosuppressive medications, face an increased risk of devel-
oping TB (4, 5). The use of tumor necrosis factor-α inhibitors, a 
common treatment for various autoimmune conditions, is known 
to elevate the risk of TB reactivation (39-41). Studies have shown 
that patients with rheumatoid arthritis, SLE, and Sjögren’s syn-
drome are at a higher risk of TB (42-44). This heightened suscep-
tibility underscores the importance of TB screening and preventive 
measures in patients with autoimmune rheumatologic diseases. 

Conversely, there is evidence suggesting that TB can potential-
ly trigger or exacerbate autoimmune conditions in some individu-
als. Molecular mimicry, where similarities exist between antigens 
of Mtb and human autoantigens, is a proposed mechanism for this 
phenomenon. TB has been linked to the development or exacerba-

                 Article

Figure 1. PRISMA flow diagram, including detailed information 
on the search strategy.
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tion of various autoimmune disorders (4, 5, 45, 46). Reactive 
arthritis, also known as Poncet’s disease or TB rheumatism, is a 
well-recognized non-infectious arthropathy that can occur in the 
context of TB (47). Liu et al. reported three cases of lupus mimick-
ers, with positive ANA and 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 precipitating SLE 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 production of autoantibodies in patients with TB, 
including molecular mimicry, bystander activation, release of self-
antigens due to tissue damage and inflammation, impaired clear-
ance of apoptotic debris, genetic and environmental predisposition, 
and neutrophil activation. The formation of autoantibodies in TB 
patients is likely a multifactorial process involving a combination 
of these mechanisms, with the relative contribution of each poten-
tially varying depending on the individual and the specific autoan-
tibody in question (4, 5, 50). 

 
 

Conclusions 

This systematic review highlights the complex association 
between active TB and the presence of various autoantibodies. The 
prevalence of autoantibodies in TB patients is heterogeneous, with 
some studies reporting significant elevations in certain autoanti-
bodies, like RF and anti-phospholipid antibodies (22, 28, 30), 
while others find no significant overall increase compared to con-
trol groups (19, 37). Several studies show that autoantibody posi-
tivity might be a transient and reactive phenomenon and resolves 
after anti-TB treatment (19, 27, 28). The variability in reported 
prevalence likely stems from several factors, including the specific 
autoantibody being investigated, the characteristics of the studied 
patient populations (such as age, comorbidities, and the stage and 
severity of TB), and the different methodologies and assays used 
for autoantibody detection. Some studies conducted in TB-endem-
ic regions have reported a higher prevalence of certain autoanti-
bodies in TB patients (12, 13, 22, 28), suggesting potential geo-
graphical influences or variations in environmental exposures that 
might impact the immune response to Mtb. 

The presence of these autoantibodies can complicate the differ-
ential diagnosis between TB and autoimmune diseases, necessitat-
ing careful clinical interpretation. While some autoantibodies show 
potential as biomarkers for TB diagnosis or treatment response, 
further research is needed to validate these findings. The bidirec-
tional relationship between TB and autoimmune rheumatologic 
diseases, where individuals with autoimmune conditions are at 
higher risk of TB and TB may trigger or exacerbate autoimmunity, 
underscores the importance of considering both conditions in 
patient management (48-50). Several pathological mechanisms, 
including molecular mimicry, bystander activation, and the release 
of self-antigens, have been proposed to explain autoantibody for-
mation in TB patients, suggesting a multifactorial process (45). 

Future directions 
Future research should focus on large-scale, multi-center stud-

ies employing standardized methodologies to accurately determine 
the prevalence of a wide range of autoantibodies in well-defined 
TB patient populations, considering factors such as disease stage, 
severity, and comorbidities. Longitudinal studies are needed to 

investigate the temporal dynamics of autoantibody levels through-
out the course of TB and following treatment to better understand 
their clinical significance. 

Further research into the potential utility of specific autoanti-
bodies as diagnostic or prognostic biomarkers for TB is warranted. 
Studies exploring the precise mechanisms by which TB infection 
might trigger or exacerbate autoimmune diseases in genetically 
susceptible individuals are crucial. Finally, investigating the long-
term clinical consequences of TB-induced autoantibodies, includ-
ing their potential role in post-TB sequelae, could provide valuable 
insights for improving patient care. 
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