PBAF 527 The Aids Vaccine, Subgroups, and Inference

On February 25, 2003, the corporation VaxGen released the results of the first large-scale human
trial of avaccine designed to prevent HIV infection, AIDSVAX_.! The results were controversial,
as the company reported that while the vaccine had no effect on the study population as awhole,
the vaccine appeared effective in stopping the spread of the HIV virus among some subgroups,
including Blacks.

Y et, the AIDS Vaccine Advocacy Coalition and others say it istoo soon to draw any conclusions
about the effects of AIDSVAX among subgroups.” Use the information and your responses to
the questions below to address this controversy.

Your task isto explain to your boss, who read about this in the newspaper, what thisis all about.
These are your boss's questions: Why does VaxGen make the claim it does? Why does the
AIDS Advocacy suggest caution? What could one do to improve the study to make the results
more certain?

Study Design: Volunteers were randomly assigned to either receive the vaccine or a placebo.
Neither the volunteers nor those administering the shots knew who got what. In all, 5009 people
from high-risk populations participated in the study. The mgjority of study participants came
from the U.S., with others coming from Canada, Puerto Rico, and the Netherlands. They were
followed over the three years of the study. Here's some of what VaxGen reported:

Placebo (Infections/Total)

Vaccine (Infections/Total)

All Volunteers 98/1679 (5.8%) 191/3330 (5.7%)
White and Hispanic 81/1508 (5.4%) 179/3003 (6.0%)
Black /111 (8.1%) 41203 (2.0%)

Asyou answer the following gquestions, be sure to formally set up your hypotheses and clearly
note the steps you take and the assumptions you make. After you’ ve finished your analysis,
summarize them in non-technical language (part 7). For your analysis, use apha=.05 or 95%

confidence intervals.

1. Isthe population in this student the same as all high-risk populations? One recent study of a
random selection of those at high-risk for HIV infection found the HIV infection rate to be
17.4 percent over three years. Perform a hypothesis test to see if those in the placebo group
are the same or different population than that high-risk group. State your assumptions. What
explanation do you have for your finding?

2. Canyou confirm VaxGen’ s report that the vaccine is not effective for the entire population?
Perform a hypothesis test comparing results for all volunteers in the placebo and vaccine

groups.
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. Can you confirm VaxGen’ s report that the vaccine was effective among blacks? Perform a
hypothesis test comparing results for black volunteersin the placebo and vaccine groups.
What assumption do you need to make to perform this hypothesistest? Isthisavalid
assumption?

. How strong is the evidence in part 3?

. Construct confidence intervals around the rate of infection among blacks in the placebo
group, among blacks in the vaccine group, and for the difference.

. How large a sample of each group would you need to detect a significant difference if you
want to come within .02 of the difference between the groups? (To figure this out, you'll
need an estimate of the variance of the difference in the means, estimated using this equation:

p,g, + p,d,. Theresult with this substitution provides the number needed in each group.)

. Summarize and interpret your results for your boss, a non-technical policy maker who has an
interest in learning about the dynamics of thislandmark AIDS vaccine study. Make sure to
explain the controversy, whether you can confirm the study’ s findings, and the implications
of the study’s sample sizes. End with an assessment of whether, based upon your results,
you would trust the study’ s findings concerning Blacks.



