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Biography

After graduating in Medicine at Cambridge University in 1968, Andrew McMichael worked as a clinician for three years and then took a PhD at the National Institute for Medical Research, followed by two years at Stanford University. He returned to Oxford in 1977. He has been Director of the MRC Human Immunology Unit since 1998 and of the Weatherall Institute of Molecular Medicine since 2000. 

His main research contributions have been in the understanding of the role of CD8+ T cells in virus infections. His group was the first to show that cytotoxic T lymphocytes (CTL) recognised peptide fragments of virus proteins bound to MHC class I molecules. More recently he collaborated with John Altman and Mark Davis to introduce MHC tetramer technology to the study of T cell responses to viruses. These advances underpin his group’s HIV vaccine strategy which is now entering phase II trials. 

He is a cofounder of Oxxon Pharmaccines, a company that is using prime-boost strategies to treat chronic virus infections and cancer with vaccines.

He was elected Fellow of the Royal Society in 1992 and was awarded the Novartis Prize in 1998, the Rose Payne Distinguished Scientist award in 1998 and the Sheikh Hamdan Award in 2000.

The HIV Pandemic

Abstract

Human immunodeficiency virus (HIV) was isolated in 1983, two years after acquired immunodeficiency syndrome (AIDS) was first recognised. Since then the epidemic has grown to pandemic proportions. More than 40 million people are infected, three quarters of whom live in sub-saharan Africa. The virus is also spreading deep into Asia.

The probable origin of the virus was transmission from chimpanzees to humans in central equatorial Africa 40-60 years ago. The virus probably spread slowly at first but then more rapidly as large demographic changes occurred in that region. The virus can be divided into eight clades each of which now has a distinct geographical distribution, clade B in the North-West, C in southern Africa and much of Asia and clades A and D in central and East Africa. Each clade differs by about 20% of amino acid sequence.

HIV infects key cells of the immune system, helper T lymphocytes, macrophages and dendritic cells. Gradual depletion and dysfunction of these cells causes the immunodeficiency. The immune system attempts to control the virus but ultimately fails, probably for two reasons: damage to the system itself and the enormous capacity of the virus to mutate and escape specific immune responses.

There has been a huge effort to control this infection. Screening of blood donors has almost eliminated one formerly common route of transimission. Educational approaches have had some modest success. The pharmaceutical industry has discovered an impressive array of antiretroviral drugs, primarily targeting the virus reverse transcriptase and protease enzymes. These have had dramatic effects in rescuing AIDS patients from near death, slowing disease progression and preventing mother to baby transmission of virus. However the drugs are expensive, need to be taken indefinitely, have serious side effects and drug resistance is appearing. Access to these drugs and their safe use is severely limited in developing countries where 90% of patients live.

Given that there are more than five million new infections each year, there is a pressing need for a vaccine. This is a formidable challenge. Classical approaches to stimulate antibodies that can neutralise infecting viruses (as opposed to those that grow in laboratories) have failed. One recent phase III efficacy trial was unsuccessful. There is therefore great interest now in developing vaccines that stimulate cellular (T lymphocyte) immunity. The rationale for this approach is two-fold. A small proportion of people who are very highly exposed to HIV (eg commercial sex workers) are resistant to infection and show this type of immune response. Vaccines that stimulate this type of immunity have protected monkeys against simian immunodeficiency virus (SIV) infection, although incompletely.

A number of vaccines are in development that can stimulate cellular immunity to HIV, including ours, sponsored by the International AIDS Vaccine Initiative and the Medical Research Council (UK). Commercial vaccines are mostly aimed at the B clade of virus so there is an imperative to make non-commercial vaccines for the viruses that are common in developing countries, A, C and D clades. Our vaccine is based on the A clade and is being tested in collaboration with the University of Nairobi, Kenya. The vaccine comprises a plasmid DNA encoding fragments of HIV genes and the same DNA inserted into a virus vector, modified vaccinia virus Ankara (MVA). Initial results in phase I and II trials suggest the vaccines are safe and that they are capable of stimulating cellular immune responses.

Vaccines offer the best hope for controlling or even eradicating the infection, but the problem is extremely complex and their development will need unprecedented international collaboration.

