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We consider in this presentation the effects induced on the transmission of a
disease with imperfect immunity, by differences between primary and subsequent
infections (i.e. reinfections), due e.g. to differential susceptibility or differential
infectiousness. To this end, an 8-dimensional two-stage SEIRS reinfection model
that extends the classical SEIRS model [1] is proposed, in which the parameters
characteristic of the disease dynamics are different between primary infections
and secondary infections.

The number of steady states of this model is assessed, depending upon the
parameter values. It is shown that the reinfection induced heterogeneity may
cause up to two endemic equilibria when the basic reproduction number of the
model is less than one, and up to three endemic equilibria when it is greater
than one. This suggests that, according to the parameter values, the model may
present backward bifurcation, a feature quite important from the point of view
of disease control. Simulations confirm this situation. The persistence of the
disease is also examined.

Finally, we turn our attention to the study of several models with partial
immunity, which can be considered as particular cases of the previous one.
Based on a geometric approach developed by Li and Muldowney [2], it is shown
that every trajectory of these simpler models converges asymptotically to an
equilibrium, which depends upon the initial condition in case of multistability.
More details may be found in [3].
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