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HIV dementia and aging-CDC data 1987-1991:
(Janssen, et al., Neurology1992)



n=1555 (CHARTER cohort)
50% with mild cognitive impairments 
No correlation with CSF TNF, MCP-1 or viral load

CD4 nadir VL in plasma HAND
>200 undetectable 30%
>200 detectable 45%
<200 all 50%

Heaton et al., 2011 

Cognitive impairment despite cART



J Am Geriatric Soc 2012

>60 yr

<60 yr

J Acquir Immune Defic Syndr 2012



Increased cognitive impairment despite anti-
retrovirals

Heaton et al., 2011; CHARTER cohort; n=1555 Vivithanaporn et al., 2010
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Relationship of Age To Markers of Neurocognitive 
Decline in CSF





Age  (yrs)

Gray: HIV+ cases, 
White: HIV- controls

Amyloid plaques are more frequent in HIV cases

Esiri et al, J Neurol Neurosurg Psychiatry 1998



2

Amyloid deposition and duration of HIV 
infection (Rempel and Pulliam AIDS 2005)

Control HIV Alz Demen



Ranki et al., 1995

Latent Infection 
in astrocytes

Productive 
Infection in 

perivascular 
macrophages

Jones et al., 2000; Kruman et al., 1998

Tat

gp120



Dentate Gyrus

normal HIV no encephalitis

HIVE HIVE + drug abuse

Normal HIVD

Courtesy: Chris Power, U. 
Alberta

Jones, Bell and Nath (unpublished)



Accelerated Aβ deposition in APP/PS1/gp120 mice





Jones et al., 2000; Kruman et al., 1998

Tat

Tat in macrophages in HIVE and SHIVE

Texas A03



CSF
Exosomes



Other Infections: E.coli – LPS; CMV

Abnormal Innate and cellular immune responses

HIV

What drives T cell activation in patients on 
HAART?



Tat causes neuronal injury and glial cell activation 

Nath et al., JBC 1999

Magnuson et al., Ann Neurol 1995



Synergistic neurotoxicity of Tat with gp120 or glutamate (Nath 
et al., 2000)
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Tat and amyloid beta peptide form plaques that are neurotoxic

Hategan et al., Nature Struc Mol Biol 2017



Ab Tat: Ab; 1 : 2600 1 : 500 1 : 110

Hategan et al., Nature Struc Mol Biol 2017



Selective Neuronal Vulnerability with Tat
(Maragos et al., Neurosci 2003)

Tat in CA1

BSA in CA3

Tat in Dentate

Tat in CA3

Tat



Therapeutic Strategies against 
HIV-Tat protein

• Block effect of Tat on LTR to prevent 
HIV replication (LOCK and BLOCK)

• Block neurotoxic effects of Tat 
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ASO directed against Tat mRNA 
diminish Tat production
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Human astrocytes:

*p<0.05, ***p<0.001, ****p<0.0001 relative to scrambled ASO (N=3) as determined by Student’s T-test

Lisa Henderson; unpublished



Summary
• There is acceleration of neurocognitive deficits with 

aging

• There is uncontrolled Tat production and deposition 
of amyloid in brain despite ART

• A LOCK and BLOCK strategy with Tat antagonists 
can potentially provide a functional cure and stop 
the age-related progression. 
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