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Summary

Systemic lupus erythematosus (SLE) is a chronic and heterogeneous
autoimmune disease characterized by immune dysregulation,
overproduction of autoantibodies, and systemic  multi-organ
inflammation, predominantly affecting women. This study aimed to
evaluate hematological, inflammatory, and physiological indices, to
investigate the status of vitamin D and its pathway components including
vitamin D, vitamin D receptor (VDR), and vitamin D binding protein
(VDBP), and to study Toll-like receptor 7 (TLR7) at both gene and
protein levels, in addition to measuring the novel cytokines Interleukin-39
(IL-39) and Interleukin-40 (IL-40) in patients with SLE. A case—control
study was conducted involving 90 Iraqi female participants, divided into
70 clinically confirmed SLE patients and 20 age-matched healthy
controls. Samples were collected from Baghdad Teaching
Hospital/Medical City — Baghdad, Iraq. No significant differences in age
were observed between the groups (37.68 = 11.19 vs 36.25 + 12.42 years;
p value = 0.6).

Hematological results showed a significant decrease in white blood
cell count in patients compared to controls (7.0 = 2.33 vs 8.4 + 2.29
x10%/uL, p value = 0.01). Monocyte percentage was significantly elevated
in patients (7.3 = 2.23% vs 5.5 = 0.66%, p value = 0.001), while basophil
percentage was reduced (0.4 = 0.10% vs 0.9 = 0.27%; p value = 0.001).
Inflammatory markers were significantly increased, including C-reactive
protein (CRP: 8.04 + 3.37 vs 1.0 £ 0.96 mg/L, p value = 0.007) and
erythrocyte sedimentation rate (ESR: 31.9 = 13.24 vs 10.6 = 3.30 mm/hr;

p value = 0.001). For vitamin D, no significant difference was observed in



serum 25-hydroxy vitamin D levels between groups (38.9 = 10.01 vs 40.8
+ 11.45 ng/mL; p value = 0.4).

Serologically, antinuclear antibody (ANA) positivity was
significantly higher in patients (p = 0.001), and anti-dsDNA levels were
also significantly elevated (36.3 £ 10.81 vs 21.1 + 7.97, p value = 0.005),
with moderate diagnostic performance for anti-dsDNA (ROC AUC =
0.737, cutoff = 21.625, sensitivity = 72%, specificity = 75%). The ROC
curve for ANA showed perfect diagnostic performance (AUC = 1.000,
cutoff = 10.1350, sensitivity = 100%, specificity = 100%). For the novel
cytokines, serum IL-39 and IL-40 levels did not differ significantly
between patients and controls (p value = 0.2 and p value = 0.3). TLR7
protein measured by ELISA also showed no significant difference

between patients and controls (3.5 = 1.07 vs 3.9 + 1.00, p value = 0.2).

At the molecular level, TLR7 gene expression measured by RT-
qPCR was significantly upregulated in patients (Mean Ct: 19.286 vs
22.796), corresponding to a 3.5-fold increase (p value = 0.001), with high
diagnostic accuracy (ROC AUC = 0.885, sensitivity = 80%, specificity =
95%). Gene expression of both VDR and VDBP showed vitamin D—
dependent regulation, with VDR downregulated in vitamin D—deficient
patients (Fold change = 0.49, p value < 0.01) and upregulated in patients
with sufficient levels (Fold change = 2.15, p value < 0.01), while VDBP
was markedly reduced in the vitamin D—deficient group (Fold = 0.20) and
increased in the high-level group (Fold change = 1.89, p value = 0.001).

Correlation analysis revealed significant positive relationships
between TLR7 gene expression and IL-39 (r = 0.414, p < 0.01), IL-40 (r
=0.554, p <0.01), and ANA levels (r = 0.416, p = 0.002), in addition to a
positive correlation between 1L-39 and IL-40 (r = 0.432, p < 0.001).

Pearson analysis also showed a positive correlation between patient age
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and ANA levels. These data confirm that the integration of molecular
(TLR7, VDR, VDBP), serological (ANA, Anti-dsDNA), and cytokine
(IL-39, 1L-40) markers provides a deeper mechanistic understanding of
the disease and forms the basis for developing diagnostic and predictive
markers that may contribute in the future to guiding individualized

treatment strategies for SLE patients.
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