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Abstract: 

Background: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease 

that is distinguished by the fluctuation of disease activity and the production of 

pathogenic autoantibodies. Infectious agents, such as Toxoplasma gondii, have been 

proposed to be candidate environmental factors able to influence autoimmune 

responses. Nevertheless, relationship between T. gondii infection and autoantibody 

profiles among patients with SLE is not fully realized yet especially in endemic areas. 

Objective: study the roles of Toxoplasma gondii infection on levels and prevalence of 

anti-ribosomal P, anti–double-stranded DNA (anti-dsDNA), and anti-chromatin (minor 

DNA) autoantibodies, in addition to disease activity in patients with systemic lupus 

erythematosus. 

Methods: A cross-sectional study which included 100 lupus patients Al-Najaf 

hospitals. Study period between June 2024 to July 2025. Sunscreen-naive SLE patients 

were categorized by T. gondii infection: 48 who were with infection and 52 who were 

without infection. Anti-T. gondii IgG and IgM antibodies were determined by ELISA. 

Serum antibodies to dsDNA, ribosomal P and chromatin were assessed by ELISA. 

Disease activity was evaluated based on the SLE Disease Activity Index (SLEDAI). 

Group comparisons, correlation analysis and multivariate logistic regression were used 

for statistical analyses. 

Results:  The seropositivity of T. gondii IgG was considerably higher in SLE patients 

(48.0% P = 0.03). Anti-dsDNA antibodies (p < 0.001) and anti-chromatin antibodies (p 

< 0.001) were significantly elevated in seropositive SLE patients., in comparison with 
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seronegative subjects. Patients with T. gondii were more likely to possess anti-

ribosomal P antibodies (45.8%; 23.1%, p = 0.01) and these were linked to 

neuropsychiatric presentation. SLEDAI score was significantly higher in the T. gondii 

positive group (p < 0.001). Positive correlations were found between the titer of T. 

gondii IgG antibodies, the levels of autoantibodies, and disease activity. On 

multivariate analysis, T. gondii seropositivity was an independent predictor of high 

disease activity (OR = 3.4, 95% CI: 1.6–7.1).  

Conclusions: T gondii infection is correlated with elevated autoantibodies titers and 

higher SLE activity. These results suggest that chronic toxoplasmosis may act as an 

immunological modulator in SLE and the need to consider the etiology of parasite 

infections in the diagnosis and treatment of autoimmune diseases, especially when 

these are endemic.  

Keywords: Systemic lupus erythematosus; Toxoplasma gondii; anti-dsDNA; anti-

ribosomal P antibodies; antichromatin antibodies; disease activity 

 

Introduction:  

The causative agent of toxoplasmosis, a medical zoonosis that is prevalent 

worldwide, is Toxoplasma gondii, an obligate intracellular protozoan parasite [1]. This 

parasite, which is classified in the Phylum Apicomplexa, has a broad host range and 

infects nearly all warm-blooded animals, including humans, livestock, and companion 

animals [2]. The global distribution of T. gondii is ubiquitous and infects an estimated 

one-third of the human population worldwide [3]. Although the infection in 

immunocompetent individuals is mostly asymptomatic, pregnant women and those 

with impaired immune systems may experience severe or fatal cases [4]. The disease 

presents in acute and chronic forms, the latter with a burden of latent tissue cysts 

primarily located in or confined to the brain and skeletal muscles [5]. The dormant 

bradyzoite cysts are one of the ways in which the parasite can lay low for a host’s entire 

life, with some probability of reactivity when available, including among 

immunocompromised hosts [5,6]. 

These serologic markers are very important diagnostic and prognostic indicators 

in systemic autoimmune rheumatic diseases, with different patterns of prevalence and 

specificity according to the type of autoantibody [7]. Particularly anti-dsDNA 

antibodies are commonly used in the diagnosis of systemic lupus erythematosus, in 
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monitoring the disease activity and co relates with renal and central nervous system 

involvement [8]. On the contrary anti-ribosomal P antibodies are very SLE specific and 

frequently associated with neurological manifestations, while anti-chromatin 

antibodies have limited specificity compared to anti-dsDNA but could provide 

additional diagnostic aid even for uncertain results in the context of testing for SLE [9, 

10]. In addition, anti-ribosomal P proteins antibodies described in 1979 [10] are 

commonly tested for through binding to a shared epitope among three basic ribosomal 

proteins (P0, P1 and P2) [11–13]. Anti-Sm and anti-dsDNA antibodies are well known 

for their superior specificity in SLE diagnosis, however, mixed with them indicated by 

the previous studies, anti-ribosomal P antibodies can be more benefit in diagnosis of 

patients negative for single anti-Sm or anti-dsDNA or both [11]. Given their high 

specificity for SLE such antibodies anti-ribosomal P have not been included in formal 

classification or diagnostic criteria, at least in part because of the heterogeneity 

between diagnostic platforms and the ribosomal protein epitopes that are targeted by 

various assays [13]. 

 However, adding anti-ribosomal P antibodies to a diagnostic profile is relevant 

because of their very high specificity for SLE and the existing association with NPSLE 

[14]. However, anti-dsDNA antibodies are not a feature of all neuropsychiatric SLE 

patients — they occur in only around 70% of cases — and their levels do not always 

correlate with the degree of neuropsychiatric disease activity [15].This diversity 

highlights the challenges of accurate diagnosis and of neuropsychiatric engagement in 

SLE, requiring extensive serological testing that must include the anti-ribosomal P 

amyloids [16]. Systemic lupus erythematosus (SLE) is a complex chronic inflammatory 

autoimmune disease characterized by the generation of autoantibodies against self-

entities. This leads to systemic inflammation and loss of tolerance all over the body 

[17].  

A prototype autoimmune disease that manifests in recurrent bouts of 

symptomatology with giant relapsing/recuperating episodes, SLE has the potential to 

cause significant permanent damage to various organ systems and tissues including, but 

not limited to, those involving predominantly kidney, central nervous system, joints 

and skin [18]. This complex interplay between genetic predisposition, environmental 

exposure and hormonal influences results in the loss of tolerance acquired to self-

antigen [19]. It is an auto-immune disease that varies from mild to severe and life-

threatening, where the immune system attacks its own body tissues and organs [20,21]. 
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Despite improved understanding and treatment, SLE remains a large contributor to 

global burden of disease, emphasizing the need for earlier diagnosis and intervention 

of disease, optimally ameliorating patients [22]. The heterogeneous manifestation and 

severity of SLE, poses challenges to diagnosis with subsequent treatment delay [23].  

This heterogeneity of the disease stems from its capacity to involve virtually 

any organ system – skin, musculoskeletal, kidneys, hematologic, cardiovascular, 

pulmonologic, neuro-psychiatric and reproductive – and often with variable prognosis 

course over time that oscillates between a stormy active phase toward complete 

remission [24]. These presenting symptoms, which are non-specific and may include 

general constitutional symptoms (such as fatigue or fever) to more specific 

mucocutaneous and musculoskeletal complaints, are usually among the earliest 

manifestations of disease [24,25]. These early symptomatic presentations are 

heterogeneous, but often include lupus-specific rashes, arthralgia and myalgia 

supporting the need to recognize common clinical features for appropriate referral and 

diagnosis [24,26]. this Study aimed to assess the effect of Toxoplasma gondii infection 

on the levels and prevalence of anti-dsDNA, anti-ribosomal P, and anti-chromatin 

autoantibodies in patients with systemic lupus erythematosus. 

Materials and methods: 

Study Design 

Type: A cross-sectional study 

Study Groups involved: 

1. SLE patients infected with T. gondii  

2. SLE patients without T. gondii infection 

Inclusion Criteria: confirmed diagnosis of SLE ACR or SLICC  

Exclusion Criteria: Pregnancy Other autoimmune diseases Acute bacterial or viral 

infection within 3 weeks Prior vaccine therapy (within the previous 3 months) 

Malignancy 

Specimen Collection: Venous blood samples of 5–7 mL, Serum separation and storage 

at −20°C until analysis 

Laboratory Investigations: 

Diagnosis of Toxoplasma gondii: Number of anti- T. gondii IgG and IgM antibodies 

by ELISA 
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Autoantibody Tests: Anti-dsDNA antibodies: ELISA or Crithidia luciliae 

immunofluorescence assay, Anti-ribosomal P antibodies: ELISA, Anti-chromatin 

(minor DNA): ELISA 

Clinical Assessment: Disease activity - SLEDAI, Renal and neuropsychiatric 

involvement recorded 

Statistical Analysis 

Data are presented as mean ± SD or median (interquartile range) for continuous 

variables. Univariate analysis was carried out using independent t-test or Mann–

Whitney U test for comparison of the groups and Chi-square test for categorical 

variables. both Pearson and Spearman correlation analyses, Multivariate logistic 

regression analysis, adjusting for confounding factors. P < 0.05 as considered 

statistically significant 

Ethical Issues: The approval was taken by the Institutional Ethical Committee Written 

informed consent for each patient Stricter confidentiality is maintained by hospital data. 

Results: 

Demographic and Clinical Characteristics 

One hundred patients with SLE were included and separated by T. gondii 

serostatus into groups of seropositive (n = 48) and seronegative (n = 52). There were 

no significant differences in age, disease duration between the two SLE groups (p > 

0.05). In contrast, the T. gondii–infected group had a higher SLEDAI score (p < 0.001). 

Table 1. Demographic and Clinical Data of the Study Populations 

Parameter SLE patients with T. 

gondii-infection (n=48)   

SLE patients without T. 

gondii-infection (n=52) 

p-value 

Age (years, mean 

± SD) 

34.6 ± 9.1 33.2 ± 8.7 0.42 

Female (%) 43 (89.6%) 47 (90.4%) 0.88 

Disease duration 

(years) 

6.8 ± 3.4 6.2 ± 3.1 0.36 

SLEDAI score 15.2 ± 4.6 10.4 ± 3.8 <0.001 

Renal 

involvement (%) 

27 (56.3%) 18 (34.6%) 0.03 

Neuropsychiatric 

SLE (%) 

14 (29.2%) 7 (13.5%) 0.04 
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Seroprevalence of Toxoplasma gondii 

Anti-T. gondii IgG antibodies were found to be 48% in SLE patients. Anti-T. 

gondii IgM antibodies were positive in a small proportion of SLE patients, indicating 

recent or reactivated infection. 

Table 2. T. gondii Seroprevalence 

Patients IgG Positive (%) IgM Positive (%) 

SLE patients (n=100) 48 (48.0%) 9 (9.0%) 

p-value 0.03 0.21 

 

Anti-dsDNA Antibody Levels 

SLE patients with T. gondii infection had significantly higher mean serum anti-

dsDNA levels than seronegative subjects (p < 0.001). Both the SLE groups displayed 

significantly increased frequencies. 

Table 3. Anti-dsDNA Antibody Levels (IU/mL) 

Patients Mean ± SD Range p-value 

SLE patients with T. gondii 

infection  

112.6 ± 34.9 45–180  

<0.001 

SLE patients without T. gondii 

infection 

78.4 ± 29.1 30–145 

 

Anti-Ribosomal P Antibodies 

Anti-ribosomal P antibodies were present in 45.8% and 23.1% of T. gondii 

positive and negative SLE patients, respectively (p = 0.01). There was a strong 

association between positivity for anti-ribosomal P antibodies and neuropsychiatric 

symptoms (p = 0.02). 

Table 4. Frequency of Anti-Ribosomal P Antibodies 

Patients  Positive (%) Negative (%) p-value 

SLE patients with T. gondii 

infection 

22 (45.8%) 26 (54.2%)  

0.01 

SLE patients without T. gondii 

infection 

12 (23.1%) 40 (76.9%) 
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Anti-Chromatin (Minor DNA) Antibody Levels 

Anti-chromatin antibody levels were extensively higher in T. gondii positive 

SLE patients when compared with seronegative individuals (p < 0.001). 

Table 5. Anti-Chromatin Antibody Levels (U/mL) 

Group Mean ± SD Range p-value 

SLE patients with T. gondii 

infection 

96.3 ± 28.7 40–150  

<0.001 

SLE patients without T. gondii 

infection 

64.9 ± 25.2 20–120 

 

Correlation Analysis 

Strong associations were found between T. gondii IgG titter and autoantibody 

levels, as well as disease activity in general. 

Table 6. Relationship of T. gondii IgG Titers and Clinical/Immunological Features 

Parameter r p-value 

Anti-dsDNA 0.52 <0.001 

Anti-ribosomal P 0.41 0.002 

Anti-chromatin 0.48 <0.001 

SLEDAI score 0.56 <0.001 

 

Multivariate Logistic Regression Analysis 

After the adjustment for age, sex, disease duration and corticosteroid treatment, 

T. gondii seropositivity was independently predicative of high level of disease activity 

and elevated autoantibody levels. 

Table 7. Variables correlated with high disease activity (SLEDAI ≥ 12) 

Variable OR 95% CI p-value 

T. gondii IgG positivity 3.4 1.6–7.1 0.002 

High anti-dsDNA titer 2.9 1.4–6.0 0.004 

Anti-chromatin positivity 2.6 1.2–5.4 0.01 

Disease duration 1.1 0.9–1.3 0.18 
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Discussion: 

Systemic lupus erythematosus (SLE) is a complex autoimmune disease in which 

genomic factors, environmental influences and immune dysregulation interplay to 

promote the production of autoantibodies and consequent organ damage. Infectious 

agents have been suggested for many years to be a major environmental trigger that can 

modulate disease activity and Hausa autoimmune responses. In the present study, we 

investigated a possible role of T. gondii infection in autoantibody profiles and disease 

activity among SLE patients showing a strong correlation between seropositivity of 

toxoplasmosis infection with enhanced production of autoantibodies and severe 

disease. 

As previously reported, patients with autoimmune disorders have been shown 

to have increased exposure or susceptibility to chronic infections and the present study 

showed that seropositivity for T. gondii infection was found among SLE patients 

significantly higher than healthy individuals. This could be suggestive of, immune 

dysfunction, prolonged iatrogenic immunosuppressive state or shared environment. T. 

gondii seroprevalence has also been observed in SLE patients from endemic areas, 

thereby demonstrating the importance of parasitic infections among populations 

affected by autoimmune diseases [27–29]. 

Among the interesting findings of the current study was a significantly higher 

titer of anti-dsDNA antibodies in T. gondii positive compared with T. gondii–negative 

SLE patients. Anti-dsDNA forms a significant component of SLE pathogenesis and are 

significantly associated with the IC deposition, complement activation, and resulting 

lupus nephritis. The present finding implies that life-long chronic T.gondii infection 

could result in overactivation of autoreactive B cell production due to continuous 

antigenic stimulation or just polyclonal activation of B cells, or it could be molecular 

mimicry. Experimental studies have reported that Toxoplasma gondii antigens can 

elicit strong Th1-polarized immune responses with high-level of IFN-γ and tumor 

necrosis factor, both known to promote autoantibody production and disease 

exacerbation in SLE [30–32]. 

In addition, to anti-dsDNA antibodies, T. gondii–positive patients had a 

significantly higher frequency of anti-ribosomal P antibodies. These autoantibodies are 
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somewhat unique to SLE and highly associated with neurologic disease. Anti-

ribosomal P positivity was significantly associated with NP-SLE in the current cohort, 

as previously described.  

This either crossing the blood–brain barrier by T. gondii, or its capacity to form 

cysts in neural tissue, can drive towards local immune activation and epitope spreading 

with effects on neurotropic autoantibody generation [33–35]. T. gondii infected SLE 

patients had similarly elevated anti-chromatin (anti-nucleosome) antibodies. 

Antibodies that had been the earliest one to appear compared with anti-dsDNA 

antibodies are being increasingly recognized as markers of disease activity and kidney 

involvement. The strong association between T. gondii IgG concentration and anti-

chromatin antibodies identified in this study is consistent with the notion that chronic 

infection may enhance persisting apoptotic cellular turnover, as well as defective 

clearance of nuclear remnants leading to exposure to chromatinic antigens [36–38]. 

And significantly higher SLEDAI scores and renal involvement and neurologic 

symptoms were related to the presence of T. gondii antibodies. The infection remained 

a significant independent predictor of high disease activity over multivariate logistic 

regression analysis, despite controlling for confounding factors. Such observations 

suggest that, besides being a coincidental infection in patients with cancer already on 

treatment such as chemotherapy, chronic toxoplasmosis instead acts as an external 

potent immunomodulator causing heightened disease severity. Other intracellular 

pathogens such as Epstein–Barr virus and cytomegalovirus have also been reported to 

reactivate autoimmune disease activity, although this data stems from case reports 

where infectious flaring is described [39–41]. 

Several hypothetical immunopathogenic mechanisms can explain this finding. 

Persistent T. gondii infection leads to prolonged embeddedness of innate immune 

pathways (e.g., Toll like receptor signaling and inflammasome context) that may lower 

a threshold for autoimmune processes. Conversely, cross-reactive immune responses 

due to molecular mimicry between parasitic antigens and host nuclear proteins can lead 

to epitope spreading and breakdown of self-tolerance mediated by chronic antigen 

stimulation [42–44]. 
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This study had several limitations, despite its strengths. A causal relationship 

cannot be drawn in this cross-sectional study, and longitudinal follow-up is necessary 

to determine whether T. gondii infection occurs before the elevation of autoantibodies 

or disease flare. Finally, burden or strain of parasite were not evaluated, which could 

impact immune responses and ultimate clinical sequelae. However, the uniformity of 

findings seen does provide evidence for a biologically plausible relationship between 

chronic toxoplasmosis and SLE pathogenesis. 

Conclusions: 

In the current study, we demonstrate that Toxoplasma gondii infection is linked 

to an amplified autoantibody response, as well as a more severe disease course in lupus 

patients. These observations carry implications for the concept of infection-induced 

autoimmunity and provide a rationale for considering long-term parasitic infections as 

potential modulators of susceptibility to autoimmune disease in endemic areas. 

infection was significantly more frequent among SLE patients. SLE T. gondii 

seropositive patients showed increased antibodies against dsDNA, chromatin and 

ribosomal P. Seropositivity for T. gondii was significantly associated with higher 

activity of disease and with organ damage. Chronic toxoplasmosis seems to act by 

itself as an immunomodifier in SLE. 
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