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Systemic lupus erythematosus (SLE) is a systemic autoimmune disease characterized by heterogeneous
immune dysregulation and a wide spectrum of clinical manifestations. In recent years, advances in immunology and
next-generation multi-omics technologies have shifted our understanding of its pathogenesis from the traditional
autoantibody-centric model to a more complex immunopathological framework, involving interactions among
diverse immune cell subsets and the tissue microenvironment. Among these, the type | interferon signaling axis
and aberrant B cell activation have emerged as central pathogenic pathways and key targets in the development
of precision therapies. Recent clinical trials have demonstrated favorable efficacy and safety profiles for the B
cell activation inhibitor Belimumab and the second-generation anti-CD20 monoclonal antibody Obinutuzumab in
patients with SLE. Similarly, Anifrolumab, an inhibitor targeting the type I interferon receptor, has also shown clinical
benefits in phase Il studies. These therapies have since received regulatory approval in multiple countries and
are now reimbursed under Taiwan’s National Health Insurance program. Beyond these monoclonal antibodies,
next-generation immunotherapeutic approaches are rapidly evolving. Bispecific T cell engagers (BiTEs) redirect
cytotoxic T cells to selectively eliminate overactivated B cells, while chimeric antigen receptor T cells (CAR-T) offer
a deeper and more durable B cell depletion, with the potential to induce immune tolerance and long-term immune
reprogramming. This review summarizes recent advances in the immunopathogenesis of SLE, with a specific focus
on the roles of B cells and the type | interferon axis, and discusses the therapeutic potential and clinical challenges
of current and emerging immune-targeted strategies.
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