HIV

» In spite of cART, HIV associated
neurological disorders (HAND) remain
prevalent (~50%)!

> May reflect persistent inflammation and/or
viral reservoirs within the braint

» Neuroimaging studies show HIV effects
cortical and subcortical regions

> Structure?
» Atrophy
> White matter

A HIV-(n=52) B HIV+ (n=52)

> Function3
> Blood Flow
» Connectivity

1. Heatonet. al, (2010). HIV-associated neurocognitive disorders persist in the era of potent antiretroviral therapy: Charter Study. Neurology.
2. Ances, Beau M., et al. "Independent effects of HIV, aging, and HAART on brain volumetric measures." Journal of acquired immune deficiency

syndromes (1999).
3. Thomas, Jewell B., et al. "Pathways to neurodegeneration: effects of HIV and aging on resting-state functional connectivity." Neurology (2013).
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Neuroimaging

» Functional MRI (FMRI) measures brain activity by detecting changes in bodies
hemodynamic response

> Blood Oxygen Level Dependence
» Measures concentration of deoxyhemoglobin to assess brain activity

» Resting State fMRI

» Enables the evaluation of the interaction of brain regions when not
performing a task
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Resting State Networks

 Somatomotor lateral Network ?;:\;t:rr:,o;g:nc;?;::;g;;work Dorsal Attention Network
- motor and somatosenso i 3 i
rocesses of the neck fac?al and processes of the legs, body, iop Cowiy; oa-CheoN0
p . ‘ e o attention processes
‘mouth . - lesions cause spatial neglect
Frontoparietal Network Cinguloopercular Network
- top down, goal-directed control - top-down, goal-directed control
processes
processes :
- rapid, adpative responses - stable maintenance of task set
- flexible interactions with other and performance monitoring
networks
- >
. Auditory Network
Ventral Attention Network . - audition processes ‘
- bottom-up, stimulus-driven - includes many regions outside
attention or language processes of primary auditory cortex

- left vs right hemisphere
asymmetry in function
- often called Language Network|

Default Mode Network
- most active at rest
- deactivates during most goal-

Parietal Memory Network directed tasks
- recognition memory processes
- activated as a stimuli become
familiar Parietooccipital Network

- context memory processes
- activates when falsely
remembered objects are
Visual Network contextually related to
familiar objects

- vision processes
- includes striate and extrastriate

cortex Medial Temporal Lobe Network Salience Network
- memory processes - vigilance and arousal processes
- encoding, storage, and retrieval - von Economo neurons

.of long-term episodic memories
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Network Similarity
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Within Network Similarity
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Between Network Similarity
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Aims
» Investigate a large cohort of PLWH and HIV- controls
to

» Use feature selection to identify functional brain
networks most affected by HIV

» Use feature selection to identify functional brain
networks most affected by age in specific age bins

» Model the temporal dynamics of network strength
as a function of aging in both groups

» Compare the trajectories of network strength to
identify the effect of HIV on the aging brain in
relation to functional organization
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HIV+ Controls P
Data N = 538 N = 2791
Age (years) 47.2 + 15.1 44.5 + 22.9 .003
Sex (% Male) 69% 42% <.0001
> 3329 Scans Education 13.4+2.5 15.03 +2.4 <.0001
- Race (% AA) 64% 31% <.0001
> 4 studies Duration of HIV infection 12.8+9.4 -
> HIV Recent Viral Load, med (IQR) 32 (0) -
> ADRC Current CD4 cells/ul, med (IQR) 647 (609) -
cART 95% -
» DIAN
> Age range 18-74 Wwv

500

400

300

200

100

1. Buckner; Roffman; Smoller, 2014, "Brain Genomics Superstruct 20 30 40 50 60 70 80 90
Project (GSP)", Harvard Dataverse, V10 Age Distribution
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Methods: Feature Selection

> Feature Selection

» Regions most affected
by HIV

» Relief Algorithm

»Detect conditional
dependencies
between attributes
and ranks
Importance using
KNN approach

> Full data set
» Age bins

=) Washington University School of Medicine in St.Louis



Feature Selection
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Methods: Sliding Window Feature Selection
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Sliding Window Feature Selection
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Sliding Window Feature Selection
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Sliding Window Feature Selection
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Methods- Trajectories

» Trajectory Modeling

» Trajectories most
affected by HIV

» Average correlation
strength for each age

» Polynomial Curve O e O
Fitting =s So =oi_Ssus

» Similarity of trajectory
» Correlations
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Trajectories Most Affected
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Trajectories Least Affected
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Summary

» Strongest predictive regions of HIV status
» Visual
» Basal Ganglia
» Salience
» Cinguloopercular
» Default Mode
» Subcortical/sensory regions affected first, followed by sensory/motor cortical regions
» Regional trajectories that showed the most dissimilarity
» Vision
» Basal ganglia
» Somatomotor
» Regional trajectories that showed the least dissimilarity
» Hubs involving the default mode
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