Pure Mathematics Ei#(%%, 2018, 8(6), 699-705 Hans i
Published Online November 2018 in Hans. http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2018.86094

Global Dynamics of a Staged Progression
Model for Infectious Diseases

Dandan Hou
Department of Mathematics, Chang’an University, Xi’an Shaanxi

Email: 1447389487 @qg.com

Received: Nov. S'd, 2018; accepted: Nov. ZOth, 2018; published: Nov. 27"’, 2018

Abstract

We analyze a mathematical model for infectious diseases that progress through distinct stages
within infected hosts. An example of such a disease is AID, which results from HIV infection. For a
general n-stage stage-progression (SP) model with bilinear incidences, we prove that the global
dynamics are completely determined by the basic reproduction number Ro: If Ry < 1, then the dis-
ease-free equilibrium P; is globally asymptotically stable and the disease always dies out. If Ry > 1;
Py is unstable, and a unique endemic equilibrium P* is globally asymptotically stable, and the dis-
ease persists at the endemic equilibrium. The basic reproduction number for the SP model with
density dependent incidence forms are also discussed.
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Figure 1. Population flow conversion map
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