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Abstract: When you administer a drug, e.g. an entry inhibitor, to an HIV positive patient, you expect the viral count to come down. We show in this article, that in most cases, you should expect the viral count to go up.
1. Introduction: Entry inhibitors are substances which prevent the entry of the HIV virus into a CD4+ T cell in the body. They may attach themselves either to the surface of the cell and prevent the HIV virus from entering this cell, or they may attach themselves to the surface of the virus and prevent it from attacking a healthy CD4+ T cell. In either case the end result is the same. Since most people develop resistance to HIV drugs (reverse transcriptase inhibitors and/or protease inhibitors) used in HAART, the hope is that these entry inhibitors will provide additional help in suppressing the disease in such patients.


The entry inhibitors approved by the U.S. Food and Drug Administration (FDA) so far are Roche's Fuzeon (enfuvirtide), and Pfizer's Selzentry (maraviroc). Fuzeon works by attaching itself to a protein on the surface of the virus after which the virus cannot attach itself to the cell. Pfizer's Selzentry (maraviroc), attaches itself to the CCR5 protein on the surface of the cell which protein the HIV virus uses as a coreceptor in the process of attacking a CD4+ T cell. Both these drugs, therefore, reduce the probability that the virus will attack the cell successfully. Other entry inhibitors are in different stages of trial.


Normally, we would expect that with a successful entry inhibitor, the virus count in a patient will go down while his CD4+ T cell count will go up. After all, this is what makes for a successful medicine for an HIV positive patient. Our results show, however,  that with a low infection coefficient (i.e. after administration of a successful entry inhibitor), a person lives with a high CD 4+ T-cell count and a high viral count  while with a high infection coefficient, a person lives with a low CD 4+ T- cell count and a low viral count. This is because if the infection coefficient is high, most of the healthy cells get infected and there are not enough healthy cells left for the virus to invade and produce more virus, while if the probability of infection is low, the virus itself is rather harmless and can coexist with a large number of healthy CD4+ T cells. This is the classic predator prey scenario. If we cut less trees, then we and the trees can live together.  Of course, if   the infection coefficient is forced way down to reduce the basic reproduction number to less than one, then a person (healthy now) lives with a high cell count and a zero viral count.


It follows that even if we are not able to bring down the viral count, a patient with an emaciated virus (low infectivity) will not develop AIDS. The CD4+ T-cell count is the only determinant of a person's health and not his viral count which may be high or low depending upon its infectivity.


Confirmation of our results is found in studies of non progressors. These are the people who contracted virus a long time ago but never progressed to AIDS. Because of this non progression, one would expect a low viral count in such patients. Now it is known that a chemokine receptor called CCR5 is a coreceptor of HIV on a CD4+ T helper cell. If, of the two copies of the CCR5 gene that a person has, one of them is defective, then the patient has lower chance of contracting HIV.  About 17% of Caucasians have one defective gene and therefore a lower chance of being infected by HIV. These people are non progressors and, yet, they do not have a lower viral count in their peripheral blood. We would argue that PARTIAL immunity against the virus is NOT a reason for a lower viral count. Quite the contrary.


In this paper, we present a model consisting of a number of first order ODE's to model the progression of HIV from asymptomatic infection to AIDS in the presence of latently infected cells. We show that, depending upon the viral activity, the solution may converge to a disease free state, exhibit progression to an endemic state, or converge to what appears to be a limit cycle around this state. The effect of an entry inhibitor in our model is to reduce the probability that the virus will attack the cell when the two interact. Thus it will REDUCE the infection coefficient in the model. We study the effect of this reduction in the infection coefficient in this paper. The model will say that if an entry inhibitor is not 100% effective, then it may result in eventually INCREASING the number of virions in the body.  
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