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Autoimmune diseases arise when an adaptive immune response of pathogenic origin
occurs preceded by innate immunity activation. Systemic Lupus Erythematosus (SLE)
is an autoimmune disease that can affect any of the organs in the human body, but
primarily the kidneys, heart, and skin. One of the most popular visible symptoms of
this disease (and also the origin of its name) is a specific rash on the face. Another
specific feature of SLE is that it occurs with alternating periods of relapse (with strongly
expressed symptoms) and remission (symptoms are weak or absent). It affects mostly
women at young and middle age (Tsokos et al., 2016; Anders et al., 2020).

We present a model of the chronic phase of SLE. This case is related to establishment
of adaptive immunity and involves immune cells (T-cells, B-cells), antigens, immune
complexes and pro-inflammatory and anti-inflammatory cytokines. The model consists
of twelve ODEs.

Numerical bifurcation analysis (MatCont (Dhooge et al., 2008)) shows the appearance
of Hopf bifurcations and intervals of multistability. The numerical solution is periodic for
a range of the parameter values that we use, which corresponds to the relapse-remission
behavior. One of the goals is to investigate in more detail the system equilibria, especially
the existence of bistable regimes for reduced forms of the model.
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