ENDING AIDS: THE SEARCH FOR A VACCINE – Program description
A Diabolical Foe

The story begins in 1981, when a mysterious disease was spreading like wildfire in urban areas across America. Doctors named it Acquired Immune Deficiency Syndrome, but it would soon become known throughout the nation by its infamous acronym, AIDS.  

Doctors in France and the United States eventually isolated the Human Immunodeficiency Virus, HIV, responsible for causing the steadily spreading disease, and at first, scientists had high hopes for the speedy discovery of a vaccine. As the histories of polio, small pox and other diseases have shown, a vaccine is the best hope for eliminating a viral disease from the population.

But HIV differs from these success stories in critical ways. “Its target, diabolically, is the very immune system that you need to fight against viruses,” says Dr. Anthony Fauci, head of the National Institute of Allergy and Infectious Diseases (NIAID) at the National Institutes of Health. “In addition, it can mutate and change and evade the immune system.”

In the beginning, however, these facts were not well understood. And it would take a decade of painstaking work and bitter disappointment for researchers to even begin to grasp the full dimensions of what they were up against.

A Battle for Public Support

In the early years of the epidemic, confidence in the fledgling biotech industry was high. Genetic engineering, which had been so successful in yielding a vaccine for hepatitis B, seemed capable of solving the most intractable of medical problems. ENDING AIDS: THE SEARCH FOR A VACCINE traces the work of one of these firms, Genentech, which found itself at the center of an increasingly complex series of forces.

Genentech plunged into the development of a trial vaccine, but HIV’s unique character made progress excruciatingly slow. To complicate matters, a culture war quickly emerged around AIDS, making public research funds increasingly difficult to secure.  “The folks in Washington just did not want to hear that more resources were needed,” recalls Don Francis, an epidemiologist with the Centers for Disease Control, who had helped eradicate smallpox in Africa and Asia, and who would later join Genentech’s development efforts. “This was primarily a gay disease in the United States or heterosexual disease in Africa, neither one of which they cared about.”

That changed in 1985, when the virus was found to have contaminated the nation’s blood supply. Suddenly, the AIDS crisis could no longer be labeled a “gay plague.”

The film revisits the 1986 International AIDS conference, where Genentech dramatically announced that they had developed a vaccine called gp120, which induced HIV antibodies in animals. A year later NIAID’s Dr. Fauci announced that another company, MicroGeneSys, would begin a small human trial of the vaccine.

As ENDING AIDS recounts, Fauci’s announcement came against the backdrop of increasingly violent protests by activists whose objective was not a vaccine, but treatment for those already infected, putting additional pressures on already strained resources.

A Tug-of-War Between Government and Industry

By 1991, the disease had exploded into a pandemic with millions dying globally; two years later, Genentech and its chief competitor, Chiron, were prepared to begin the first-ever large-scale trials to test the efficacy of both companies’ gp120 vaccines.

Unexpectedly, however, the vaccines that had seemed so promising in the laboratory proved ineffective against real-world strains of the virus.

As the film reports, a June 1994 meeting of NIH’s AIDS Research Advisory Committee became the focal point of what would happen next. If, because of the discouraging new data, the government were to decide against partnering in the expensive phase-three trial, the companies might end their AIDS vaccine programs.

After the tense, polarized meeting, Dr. Fauci stood before the anxious crowd and announced that the NIH would not support large-scale trials of the vaccine. With that, Genentech abandoned its research.

Monkeys Provide a New Lead

Even as this battle between public and private agendas was playing out, a promising event occurred in an entirely different realm. Ron Desrosiers of Harvard Medical School stunned the scientific community by successfully vaccinating research monkeys against Simian Immunodeficiency Virus (SIV), the monkey equivalent of HIV. Desrosiers’ approach used a potentially dangerous genetically altered virus to create the vaccine.

The work led to acute controversy when Dr. Charles Farthing began recruiting for a human trial of a “live attenuated” vaccine based on Desrosiers’ research. Many considered this to be a reckless use of humans as guinea pigs. The controversy came to a sudden end, however, when research by Dr. Ruth Ruprecht of the Dana-Farber Cancer Institute yielded data showing that even in monkeys, the live vaccine would not be effective.

Still, Desrosiers’ limited success was offering hope for the many researchers toiling away in darkness against the intractable disease.

A Revelation in Africa

While researchers were negotiating the obstacle course of AIDS vaccine research in the United States, a startling discovery was made half a world away. In the slums of Kenya, sex workers had been repeatedly exposed to the virus, but remained uninfected.  “These women had special immune systems that were doing something right, that somehow figured out a way to keep the virus at bay,” says Cohen.

Dr. Omu Anzala, a public health researcher at a clinic in Nairobi, was part of a team of people – including researchers in England and Canada – who tried to get to the bottom of this remarkable discovery.

What Dr. Anzala and his colleagues discovered was that the prostitutes weren't being protected by antibodies as expected. It was an historic finding, and it led the team to surmise that the protection must come from “killer T cells” instead. While antibodies prevent invaders from infecting cells, a killer T cell destroys cells once they are infected, actually clearing the virus from the body.  

Conventional vaccines induce antibody response, so designing a vaccine around T cells was unknown territory.  Margaret Johnston, Deputy Director for AIDS at the NIH, explains: “They said okay, this person has these killer cells that recognize this piece or pieces, and they’re not infected.  So let’s make a vaccine and put all those pieces together and see if we can induce in people the same types of killer T cells that these women had.”

Devising a working hypothesis that could lead to a vaccine was a major challenge. But an equally vexing problem was money. In Africa, where the AIDS epidemic was most catastrophic, and where money often can’t even be found for treatment, funds to run vaccine trials are extremely difficult to secure.

Out of the search for a vaccine, however, a new NGO (non-governmental organization) came into being – the International AIDS Vaccine Initiative. One of IAVI’s first orders of business was to fund the Kenyan AIDS Vaccine Initiative at the University of Nairobi.

Initial testing on a vaccine based on the knowledge gleaned from the Nairobi sex workers showed it to be safe, and by 2004 the initial groundwork was already being laid for a possible massive phase-three trial in Africa.

“There’s No Failing Here”

But even as work was progressing in Kenya, an unexpected new chapter was being written in the story of the gp120 vaccine. Don Francis, who had left the CDC to work with Genentech, believed that phase-three trials of the vaccine needed to take place, even without government support.  

In 1994, he partnered with bio-finance wizard Robert Nowinski, and the team raised $89 million dollars to license and test the Genentech vaccine. Along with Phillip Berman, they formed a new company called VaxGen and, in 1998, staged the first-ever phase-three trials of an AIDS vaccine, recruiting over 5000 volunteers in North America, Thailand and Europe.
Unfortunately, the studies, while groundbreaking in scope, would not yield a successful vaccine.  While the trials vindicated Fauci’s decision years earlier, they exacerbated the controversy over when is the right time to move to massive testing. Some, like Desrosiers and Cornell University’s John Moore, argue that phase-three trials are not merited in cases where there is not good evidence the vaccine will work.  Indeed, unsuccessful mass trials could be counterproductive, they argue. “If we continue to fail so publicly,” says Moore, “my fear is that the public, the taxpayer, the press will simply say, “We’ve heard that before. Let’s pull the plug.”

But even Fauci admits that the VaxGen gp120 trials were “not, quote, a failure, because that’s helped to push the agenda forward.”

Dr. Anzala concurs. “There’s no failing. It’s just adding onto the knowledge, which will eventually get to that vaccine. For us, failure is not an option.”

