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Neuropathogenesis

• Since the advent of HAART: ↓prevalence of 

HAD

– …but the overall prevalence of HAND and 

associated morbidity remain high (~50%)*associated morbidity remain high (~50%)*

milder forms of impairment persist in a substantial 

proportion of patients, with higher levels of immune 

functioning. 

*Sacktor et al., 2002; McArthur et al., 2004; 

Nath et al., 2008; Heaton et al. 2010; Gannon

et al., 2011; Akay et al., 2013
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How to diagnose HAND?

Problems:

1. Frascati Criteria is a classificatory system, not 

a clinical diagnosis…

– So, how to interpret cognitive function in the – So, how to interpret cognitive function in the 

context of comorbidities?

2. Comorbid and differential diagnostic 

considerations for HAND pathogenesis have 

shifted away…



How to diagnose HAND?

• Comorbid and differential diagnostic 
considerations for HAND pathogenesis have 
shifted away… Co-factors for exacerbation of 
persistent neuroinflammation in HAND:

– substance abuse;

– hepatitis C co-infection;

– effects of aging on brain vulnerability;

– long-term CNS toxicity of HAART.



Substance abuse

• Drugs of abuse are a major comorbidity risk 

for neurocognitive dysfunction:

– Delirium;  

– Exacerbation of neuronal injury induced by HIV – Exacerbation of neuronal injury induced by HIV 

(additive, if not synergistic, effect);

– ↑ risk in intravenous drug abusers (30% of HIV-

positive individuals in developed countries);



Substance abuse 

• Major drugs of abuse contributing to HIV 

pathogenesis:

– Opiates (morphine, methadone);– Opiates (morphine, methadone);

– Stimulants (cocaine, METH).

• ↑Enhanced HIV replicaFon;

• ↑↑ producFon of neurotoxic factors;

• Alterations in BBB integrity

METH: methamphetamine



Hepatitis C co-infection

• Hepatitis C (independent of HIV co-infection):

– Multiple neuropsychiatric complaints;

– The pattern of cognitive impairment associated 
with hepatitis C is similar to that of HIV;

• Comorbid HIV and hepatitis C increase the risk 
of  cognitive impairment:

– risk is twice as high compared to HIV patients 
without hepatitis C;



Aging

• The long-term prognosis for HIV+ patients 

with HAART continues to improve and by 2015 

more than 50% of the HIV+ population in the more than 50% of the HIV+ population in the 

United States will be over 50 years of age.* 

*Deeks et al. 2009



Aging

• But, life expectancy remains 10–30 years less 

than that of uninfected individuals: 

– HIV+ paFents treated with HAART have ↑ risk for – HIV+ paFents treated with HAART have ↑ risk for 

systemic and CNS diseases associated with aging: 

renal failure, osteoporosis, cancer, cardiovascular 

disease and cognitive decline, which can be 

associated with Alzheimer’s disease and 

Parkinson’s disease-like pathology. 



Aging

• Age related brain vulnerability:

– Independent of HIV infection – neurodegenerative 

disorders (Alzheimer´s disease and Parkinson´s disorders (Alzheimer´s disease and Parkinson´s 

disease);

– Combined effects – HIV+ serostatus associated 

with a greater than five-fold acceleration of aging 

effects.



Aging
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Aging brain

p-Tau: hyperphosphorylated Tau; * Similarities 

between the pathogenesis of HAND and other 

neurodegenerative disorders (Alzheimer’s  and 

Parkinson’s disease)



HAART

• There is emerging evidence that high CNS 

concentrations of some HAART are potentially 

neurotoxic and may be associated with the 

development of HAND. development of HAND. 

Evidence linking CNS Penetration Effectiveness 

(CPE) scores with cognitive performance has 

been mixed…



HAART

• CNS Penetration Effectiveness (CPE) score:

– Hierarchy of drug distribution (or penetration) into 
the CNS;

– High CPE:  ↑ suppression in HIV replication within the – High CPE:  ↑ suppression in HIV replication within the 
CNS:

• Better neurocognitive performance; 

• Neuroprotective effect.

So, some HAART is more effective in reducing HIV 
replication in the brain than other.



HAART

Nightingale et al., 2013
NRTIs (Nucleoside Reverse Transcriptase Inhibitors) : Zidovudine; Didanosine; Abacavir; NNRTIs (Non-

Nucleoside Reverse Transcriptase Inhibitors) : Nevirapine; Efavirenz ; Neuropsychiatric effets; Zidovudine was

effective in the treatment of HIV associated dementia (monotherapy); Didanosine monotherapy effective in

improving psychomotor function.



HAART

• So …

– The relation between the drug concentration 
needed to inhibit HIV replication in the CNS and 
that needed to cause neurotoxicity probably 
needed to inhibit HIV replication in the CNS and 
that needed to cause neurotoxicity probably 
differs according to the drug used; 

– The drugs that have the greatest penetration into 
and distribution within the CNS are not 
necessarily the most neurotoxic. 



Messages to take home

1. Comorbidity in HIV patient is changing over time;

2. HAND is diagnosed accordingly to the Frascati criteria, 
that lacks simplicity and it´s not a good screening 
method;

3. The primary concern of the psychiatrist must be do a 
correct clinical differential diagnosis in the presence 

3. The primary concern of the psychiatrist must be do a 
correct clinical differential diagnosis in the presence 
of cognitive impairment, having in to account other 
contributors for HAND pathogenesis: drugs of abuse, 
hepatitis C co-infection, aging and HAART 
neurotoxicity;

4. It´s important to psychiatrists to have knowledge of 
the specific HAART used.



Thanks for your attention!Thanks for your attention!

guidadaponte@gmail.com
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