CUMCM-2006 Problem B: The Assessment and Prediction of the AIDS Treatments 

Acquired immunity deficiency syndrome (AIDS), one of the most fatal diseases in the world, has engulfed about 30 million lives since it first discovered from human body in 1981.

AIDS is caused by known as human immunodeficiency virus (HIV). Once HIV enters a human body, it may destroy the human immune system, make the human body susceptible to all diseases, and then endanger the lives. The CD4 cells in the human immune system play an important role in resisting the invasion of HIV. However, after infected by HIV, the CD4 cells in blood may rapidly decrease which induce enormous increase of the HIV and finally lead to AIDS. 

The purpose of AIDS treatments is to decrease the counts of HIV and to produce more CD4 cells in blood, or at least effectively to reduce the decreasing rate of the CD4 cells for improving the human immune system. 



So far there is no available treatment for radical cure of AIDS. The existing treatments not only have negative effects on human body, but also cost expansively. Many countries and medical organizations are now actively seeking more efficacious cure for AIDS. 

The largest HIV clinical trail organization in US, ACTG (AIDS Clinical Trial Group) plays an important role in establishment of the standard for AIDS treatments. Now two groups of ACTG experimental data are available here: ACTG320 and 193A. ACTG320 (see Appendix 1) describes the counts of CD4 and HIV (quantities per ml of blood) tested every several weeks for more than 300 patients, who simultaneously took the following three kinds of medicines: zidovudine, lamivudine and indinavir. 193A (see Appendix 2) is randomly divided about 1300 patients into four groups for treatment, and to measure their CD4 quantities every 8-week (here lack of HIV quantity due to its higher testing cost). The daily doses of the four treatments are: between 600 mg of zidovudine and 400 mg of didanosine alternated monthly; 600 mg of zidovudine plus 2.25 mg of zalcitabine; 600 mg of zidovudine plus 400 mg of didanosine; and 600 mg of zidovudine with 400 mg of didanosine plus 400 mg of nevirapine (triple therapy).

Here are the questions:

(1) Use the data in Appendix 1 to predict the effect for further treatment and to decide whether a patient should continue the treatment or just stop it in the case of ineffectual treatment. 

(2) Use the data in Appendix 2 to assess the effect of the four treatments (the patients may be grouped by age), and then to predict further effect of the four treatments or decide the time to stop.

(3) The prices of the AIDS medicines in 193A offered by the main sellers to the less- developed countries are: $1.60 for 600 mg of zidovudine, $0.85 for 400 mg of didanosine, $1.85 for 2.25 mg of zalcitabine and $1.20 for 400 mg of nevirapine. Moreover, if it is necessary to consider the costs of the four treatments in 193A, are there any changes for the assessment and prediction in (2) ?
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