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Decline in HIV associated dementia
following introduction of HAART
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Cohort Study, 1990-1998 Neurology. 56(2):257-260, January 23, 2001.

CHARTER STUDY - Results
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Abstract No. Location Sample Size Prevalence Correlates

Authors

Abstract 154 United States 1555 53% global neuropsychologic  Lower nadir CD4+ counts, detectable

Wertmm ceel impairment HIV RNA in blood, current antiretrovi-
ral therapy use

Abstract 464 France 107 69% HAND or neurapsycho-  Hepatitis C virus coinfection

Vassallo et al logic dleficit

Abstract 474 France 230 25% mild neurocognitive Older age, AIDS, active hepatitis B

el disorder virus disease

Abstract 458 United States 145 31% HAND Diabetes mellitus, higher body mass

MecCutchan et al

index and triglycerides, lower high-
density lipoprotein cholesterol

Abstract 459 France 37 51% HAND Not cardiovascular risk factors
Dulioust et al

Abstract 477 Romania 43 60% HAND Higher HIV RNA in cerebrospinal fluid
Duiculescu et al

Abstract 485 Various 293 29% neurologic abnormalities

Robertson et al

Abstract 920 Uganda 218 HIV-infected performed worse

Ruel et al in most measures

Abstract 155
Everall et al

United States 589 17% typical HIV brain pathol-  Antiretroviral therapy nonuse, lower
ogy, 78% at least 1 central nadir CD4+ counts, higher HIV RNA
nervous system abnormality  levels in blood

Letendre et al. Top HIV Med. 2009 Apr-May;17(2):46-56

RISK FACTORS &
DIAGNOSIS
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Symptoms of Early Stage HIV related
cognitive impairment

+ Difficulty concentrating

+ Difficulty remembering phone numbers or appointments
» Slowed thinking

* Longer time time required to complete complicated tasks
* Reliance on list keeping to help track daily activities

* Mental status tests and other mental capabilities may be
normal

* Irritability

» Unsteady gait or difficulty keeping balance

* Poor coordination and a change in handwriting
* Depression

Risk factors for HAND

+ Low CD4 count! * Lower educational
« Nadir CD4 count? achievement®
« Uncontrolled viraemia® « Anaemia®
+ Hepatitis C3 « Thrombocytopenia’
« Drug use* * Aging?®
* |nsulin resistance and
diabetes®
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ARV TREATMENT

HAART improves cognition
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Tozzi V et al. Positive and sustained effects of highly active
antiretroviral therapy on HIV-1-associated
neurocognitive impairment. AIDS 1999, 13:1889-1897
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Improvement in cognition
correlates with CSF viral load
reduction
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Marra CM et al. Changes in CSF and plasma HIV-1 RNA
and cognition after starting potent antiretroviral therapy. Neurology
2003;60:1388-1390

CNS Penetration-Effectiveness
Rank for antiretrovirals
Rank based on combination of available
data using in order of hierarchy:
Clinical effectiveness studies
Pharmacokinetic effectiveness studies
Chemical data

Letendre S et al. Validation of the CNS Penetration-Effectiveness

Rank for Quantifying Antiretroviral Penetration Into the Central Nervous

System Arch Neurol, 2008,;65(1):65-70
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Cognitive intervention trial
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L.A. Cysique et al. Dynamics of cognitive change in impaired HIV-positive patients
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initiating antiretroviral therapy. Neurology 2009;73: 342—-348

CPE ranking table

CSF Good (1) Fair (0.5) Poor (0)
Penetration of
ARV’s
NRTIs Abacavir Emtricitabine Didanosine
Zidovudine Lamivudine Tenofovir
Stavudine
NNRTIs Nevirapine Efavirenz
Pls Amprenavir/r Atazanavir+/-r Nelfinavir
Indinavir/r Ritonavir
Lopinavir/r Saquinavir/r
Tipranavir/r
Fusion Enfurvitide
inhibitors

Letendre et al. Arch Neurol 2008; 65:65—70.
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Efavirenz in the CSF

» Efavirenz CSF concentrations
n . were only 0.5% of plasma
concentrations, consistent with the
unbound fraction in blood and
suggesting limited active transport
out of the CSF.

* Plasma concentrations have
higher peaks and a greater
decline over 24 hours, while CSF
concentrations remain relatively
stable.

» Concentrations of efavirenz in
CSF exceed the wild-type IC50 in
most individuals and may inhibit
HIV replication in the nervous
system.

Efaviren: CSF (ng/mil)

Eavirenz Plasma {nag/ml.)

Best B et al. Efavirenz and Emtricitabine Concentrations Consistently
Exceed Wild-type IC50 in Cerebrospinal Fluid: CHARTER Findings. CROI
2009 Abstract 702

Total CSF and plasma Darunavir concentrations
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Raltegravir in the brain
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Etravirine in the brain
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Presence of HIV-1 R5 Viruses in Cerebrospinal Fluid Even in Patients Harboring
R5X4/X4 Viruses in Plasma. '
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Neurocognitive improvement
increases with time
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L.A. Cysique et al. Dynamics of cognitive change in impaired HIV-positive patients
initiating antiretroviral therapy. Neurology 2009;73: 342—-348
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OTHER TREATMENT
OPTIONS

HIV neurocognitive impairment — disease pathogenesis

Infected Asirocyle

Md/microglia Growth

factor(s)
HIV-1 .
infection 4 Glutamate
—_— uptake

Neurotoxins
and viral proteins

MNeurotoxins

MNeurons
Uninfected
Md/microglia

associated dementia. Nature 410, 988-994.
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Adjunctive therapy

« No randomised control trial evidence'

* Promising small scale studies of sodium
valproate & lithium?23

 Trial A5235 (Trial of Minocycline for HIV-
Associated Cognitive Impairment) is currently
recruiting in Uganda

« Treatment with antidepressants can have good
results

1Uthman et al. Cochrane Database of Systematic Reviews 2008, Issue 3.
2Schifitto et al Neurology. 2006,66:919-921
3Letendre et al. AIDS 2006, 20:1885-1888

Rehabilitation

 Additive effect on neurocognitive
improvement over HAART alone

« Multidisciplinary approach

Stephenson J, Woods S & Scott B et al (2000) HIV-related brain impairment:
from palliative care to rehabilitation. International Journal of Palliative Nursing
6: 6-11.
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Rehabilitation outcomes

Year Year Year
2004/2005 2005/2006 2006/2007
Number of admissions 52 63 38
Average length of stay 95 days 82 days 87 days
Discharged to community 23% 37% 45%
Discharged to residential 19% 14% 18%
care
Self discharged 2% 3% 3%
Transferred to acute 29% 21% 16%
hospital services
Died 2% 2% 0%

Rackstraw S. Poster 130 14th BHIVA Conference 2008
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