
 

Six questions about HIV/AIDS that deserve
more attention
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HIV, the AIDS virus (yellow), infecting a human immune cell. Credit: Seth
Pincus, Elizabeth Fischer and Austin Athman, National Institute of Allergy and
Infectious Diseases, National Institutes of Health.

As HIV investigators work to control and eradicate the virus worldwide,
certain myths or misconceptions about the disease have been embraced,
whereas other concepts with merit have been left relatively unexplored,
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argues American HIV/AIDS researcher Jay Levy, MD, in a commentary
publishing April 14 in the journal Trends in Molecular Medicine. He calls
on fellow researchers to continue questioning and not to lose sight of
alternative strategies that could ultimately lead to a sustainable, long-
term solution to HIV infection.

"This paper may be controversial, but people need to know the other side
of the story," says Levy, one of the first researchers to isolate the AIDS
virus and Director of the Laboratory for Tumor and AIDS Virus
Research at the University of California, San Francisco. "The train left
the station and no one is stopping to see whether we did the right thing or
not. I'm asking anyone who is involved with HIV/AIDS to pause and
focus on some research and clinical areas that need more attention."

Levy presents six questions dealing with the science of HIV and with
well-designed clinical trials that could offer new explanations and
approaches for handling HIV/AIDS:

1. Is HIV infection a universally fatal diagnosis?

A small percentage of people with HIV infection have been observed to
possess immune systems that keep the virus at bay for at least 10 years,
and some for more than 35 years. Although an HIV diagnosis was once
considered a "death sentence," this is evidence that such long-time
survivors or non-progressors can live a normal, asymptomatic life
without intervention. "Importantly, we can learn a great deal about
prevention of disease and infection by studying these exceptional people
who have survived without AIDS or have warded off infection," Levy
writes.

2. Is the body's innate immune response as important
as the adaptive immune response?
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Researchers have observed that some people who have been infected for
many years do not develop disease. Others have been exposed on many
occasions to HIV but do not become infected. In these cases, the innate 
immune system, the first line of defense against viruses, appears to play
an important role. If the innate immune response fails, then adaptive
immune activity—reflected by T and B cells—comes into action. Levy
calls for increased attention to the innate immune system and its variety
of immune cells and secreted factors. By focusing on this early activity
against HIV, researchers have a better chance of discovering ways to
prevent infection and disease.

3. How do CD8+ T cells combat HIV?

The immune system is a complex collection of cells with multiple
mechanisms for taking down a pathogen. Even with 30+ years of HIV
research, how immune cells behave when the virus enters the body is not
fully understood. One immune cell of long-time interest to HIV/AIDS
scientists is the CD8+ T lymphocyte, which is primarily thought to
control HIV infection by killing infected cells. Levy discusses how this
cell can employ an alternative mechanism for controlling HIV infection:
it can secrete factors that suppress the virus without killing the cell, and
then the infected cell can continue to function but without virus
production and cell death. Because this immune response handles all
HIV types, it would be important in approaches aimed at enhancing
immune antiviral responses and in the development of a vaccine.
Importantly, both activities of the CD8+ T cell need to be appreciated.

4. When should antiretroviral therapy be given?

There is no denying the success antiretroviral medications have had in
lowering viral loads, reducing transmission, and helping people live a
relatively normal life with HIV. Doctors often prescribe these drugs
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upon diagnosis, but Levy questions whether the long-term side effects,
which include kidney and liver disorders, are worth it if a patient is
asymptomatic. "Prescribing ART for a lifetime is like giving
chemotherapy forever," he writes. "Future studies may very well indicate
that toxicities will eventually result in many treated individuals."

There also exist concerns regarding the recent trend of "treatment as
prevention," in which health-care professionals give antiretroviral drugs
to HIV-negative people to substantially reduce their odds of infection.
This treatment strategy is new, and it is unclear whether a lack of
adherence because of drug side effects, including nausea or fatigue, will
affect the prevention of transmission. It also could lead to the
development of drug-resistant viral strains. While recognizing the
important success of ART, Levy calls on his colleagues to give more
attention to drug toxicities and the potential emergence of drug-resistant
viruses. "It seems misguided to just look at the short-term benefit," he
says.

5. What strategies should be considered for an HIV
vaccine?

Levy argues that one of the greatest weaknesses of existing HIV-vaccine
clinical trials—most reporting limited, if any, success—is that they are
mainly looking to find a better antibody to neutralize the virus. On the
basis of preclinical work, he believes that there are missed opportunities
to invest in basic science and study other vaccine strategies, such as
enhancing the antiviral responses of immune cells, particularly those of
the innate immune system. He also advocates further studies of
individuals who have been highly exposed to HIV but are not infected
and the evaluation of killed-virus vaccines.

6. What approaches should be encouraged for an HIV
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cure?

A cure of HIV infection, which is exemplified in the "Berlin patient,"
has stimulated approaches at achieving this goal for all infected people.
This person received a stem cell transplant from a donor who was
genetically resistant to HIV. Levy argues that some of the directions
chosen to affect a cure "are not based on well-established experimental
facts" and eliminating a virus that has integrated itself into the genes of a
cell requires a better understanding of the challenge.

Levy appreciates the pilot studies involving genetic editing that could
mimic the treatment used for the "Berlin patient." And, he believes that
the most immediate chance of success is one directed at enhancing the
anti-HIV response of the immune system. "That strategy," he says,
"could bring persistent control of HIV as seen in healthy infected long-
term survivors. In this case, viral replication and its potential detrimental
effects would be avoided—essentially the infected individual would be
'functionally cured.'"

In his review of these issues in HIV/AIDS, Levy says, "Researchers need
to examine the basis of their observations and consider whether what
they are seeing is really the answer or is part of what's really there. We
have to ask whether we are disregarding or missing what might be a
much better answer because we're grabbing at something that looks good
today."

  More information: Trends in Molecular Medicine, Levy, J.:
"Dispelling myths and focusing on notable concepts in HIV
pathogenesis" dx.doi.org/10.1016/j.molmed.2015.03.004
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