
 

Novel brain map tracks early brain atrophy
from HIV infection
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The MRI scan on the left reveals gray matter atrophy commonly seen in a person
with HIV. On the right, the atrophy is associated with HAND, establishing a new
profile for the disorder. Credit: Xiong Jiang/Georgetown

A new map of brain tissue in people with HIV shows atrophy in several
areas including a primary neurocognitive control center where shrinkage
and loss of function can be seen in scans before clinical symptoms
appear.
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The map and other findings from researchers at Georgetown University
Medical Center, are published in the journal Human Brain Mapping.

The brain map paints a two-stage model of what exposure to HIV does to
the brain, says the senior author, Xiong Jiang, Ph.D., director of the
Cognitive Neuroimaging Laboratory at Georgetown.

"The drugs we use to keep HIV at bay work wonderfully well in the
body, but they cannot easily reach the brain due to the blood-brain
barrier," says Jiang. "We have long known about neurocognitive
impairment resulting from HIV, but this is the first time we have a
neural model to relate neurocognitive impairment severity to injury in
certain brain structures." HIV-associated neurocognitive disorders are
known as HAND.

The model shows the sweep of atrophy that occurs as time passes from
initial viral infection. It suggests that early on in HIV+ disease, the virus
affects the frontal lobe, considered to be the essential hub of brain
networks, responsible for such high-level tasks as attention and executive
and cognitive functioning. By contrast, the injury to the caudate/striatum
area, a subcortical region and part of the motor and reward system,
becomes more prominent when individuals develop clinical HAND
symptoms.

Inspired by work in Alzheimer's disease, the Georgetown model was
proposed to relate neurocognitive impairment to neural underpinnings,
says Jiang.

"There is a strong desire for a neural model of HAND severity, which
currently is solely defined by neurobehavioral assessments using
standard neuropsychological tests," he says. "This model, while highly
simplified, might have the potential to help to develop targeted
treatment, which in turn might be more effective."
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The method researchers used to assess brain atrophy across 25 published
studies, called colocalization-likelihood estimation (CLE), was
developed by Peter E. Turkeltaub, MD, Ph.D., an associate professor of
neurology at Georgetown and a co-author of the study.

The researchers found that the frontal region (including anterior
cingulate cortex, or ACC) is the most frequently affected brain region in
HIV+ adults, whereas the neural injury to the caudate/striatum was
consistently linked to neurocognitive impairment.

These results suggest a two-stage model of HAND in the context of
brain atrophy, with a frontal/ACC stage that links to HIV disease and
likely other comorbidities, such as substance abuse, and a
caudate/striatum stage that links to neurocognitive impairment. "These
two areas likely play different roles in HAND," Jiang says.

"It is our theory, and others, that the frontal/ACC area damage is due to
a number of factors, but which importantly includes damage to the
dopaminergic region," he says. "Also, we believe the caudate might be
one of the key HIV reservoirs in the brain.

"This model is limited, but it has, we believe, meaningful theoretical and
practical implications in HAND clinical diagnosis, management,
treatment, and future research," Jiang says, "It will be of a great interest
for future studies to explicitly test the model's predictions."
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