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Abstract

'd ™
The dynamics of an in-host HIV-1 infection model with latently infected cells

is studied. Using Lyapunov functions, we derive that the global dynamics of
the system is completely determined by the basic reproduction number, if the
basic reproduction is less than one, then the infection free equilibrium of the
system is globally asymptotically stable, if the basic reproduction is greater
than one, then the infection equilibrium of the system is globally

asymptotically stable. The numerical simulations confirm our analysis.

Keywords and phrases: an in-host HIV-1 infection model, latently infected cells, global

stability, Lyapunov functional.

Received May 29, 2012

(1]

(2]

(3]

(4]

(3]

(6]

(7]

References

T. W. Chun, R. T. Davey, Jr., D. Engel, H. C. Lane and A. S. Fauci, Re-emergence of
HIV after stopping therapy, Nature 401 (1999), 874-875.

D. Finzi et al., Identification of a reservoir for HIV-1 inpatients on highly active
antiretroviral therapy, Science 278 (1997), 1295-1300.

J. K. Wong, M. Hezareh, H. F. Gunthard, D. V. Havlir, C. C. Ignacio, C. A. Spina and
D. D. Richman, Recovery of replication-competent HIV despite prolonged suppression
of plasma viremia, Science 278 (1997), 1291-1295.

A. S. Perelson, P. Essunger, Y. Cao, M. Vesanen, A. Hurley, K. Saksela, M.
Markowitz and D. D. Ho, Decay Characteristics of HIV-1-infected compartments
during combination therapy, Nature 387 (1997), 188-191.

D. S. Callaway and A. S. Perelson, HIV-1 infection and low steady state viral loads,
Bull. Math. Biol. 264 (2002), 29-64.

H. Kim and A. S. Perelson, Viral and latent reservoir persistence in HIV-1-infected
patients on therapy, PLoS Comput. Biol. 2 (2006), 135-138.

A. Korobeinikov, Global properties of basic virus dynamics models, Bull. Math. Biol.
66(4) (2004), 879-883.



[8] M. Y. Li and H. Shu, Global dynamics of an in-host viral model with intracellular
delay, Bull. Math. Biol. 72(6) (2010), 1492-1505.

[9] M.Y.Liand H. Shu, Impact of intracellular delays and target-cell dynamics on in vivo
viral infections, SIAM J. Appl. Math. 70(7) (2010), 2434-2448.



