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HIV and target cell infection

CD4+ T cell







Progression of HIV infection
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Ho et al., Nature 373, 123, 1995: Wei et al., Nature 373, 117, 1995




Analysis of experiments

Perelson et al., Science 271, 1582, 1996

HIV has a rapid turnover rate~1010 particles/day

Along with high mutation rate, resistance
emerges rapidly —




HIV/AIDS related deaths (US)
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Hepatitis C Virus Prevalence




Anti- HOW ttirenagmy.; | ImtenfEnam
and Ribavirin
Long term response

B IFN
@ IFN + RBV

)
+—
-
Q
©
o
(=}
>

48 wks
NIH Consensus Statement, 2002




Model of HCV dynamics

Interferon

Dixit et al., Nature 432, 922, 2004




Comparison with patient data
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Model predicts response to therapy and
establishes framework for therapy optimization




HIV persistence under therapy

Ritonavir package insert, Abbott Labs

Current drugs are not adequately potent
HIV acquires resistance to current drugs




Are drugs potent enough?




Drug pharmacokinetics

Subcutaneous region Blood rapid

Cells Gl tract
o
o ©
iz

e= C/(C+IC,y

Mohanty and Dixit, JTB (in press); Dixit and Perelson, JTB 95, 226, 2004




Comparisons with experiments
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In vivo efficacy

In vivo drug efficacy ~ 0.65
Dixit et al., Antiviral Therapy 9, 237, 2004

Combination therapy potent; failure due to resista




Emergence of drug resistance

Nijhuis et al.,
PNAS 95, 14441, 1998




Effective population size

Kouyos et al., Trends Microbiol 14, 507, 2006

Models with neutral evolution: N1C?
Model with selection: -1C°
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Vijay et al., J Gen Virol (in press)




Evolution of HIV divesisty
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Diversity

Comparisons with patient data
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N.~5000 (103 — 10%)




Conclusions

Basic model of viral dynamics captures
overall viral load changes

Basic model describes long term responses
to anti-HCV therapy

Failure of anti-HIV therapy occurs due to drug
resistance

Effective population size of HIV in vivo ~103-
104 suggesting strongly stochastic evolution
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