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Clinical diagnosis – easy to distinguish 

• AD (there is no cause) 
– Late, aged people 

 

– Progressive, strictly cortical 
deficits (etiologically 
untreatable) 

 

 

– No motor signs but only very 
late in evolution 

– Behavioral changes rarely in 
the onset of the 
symptomatology (except 
depression, except atypical 
forms), etc 

– Evolving brain atrophy at 
repeated imagery 
examinations 

• HAND (there is a cause: HIV) 
– Generally young or middle 

aged 

– Subacute usually, afterwards 
progressive, alleviated with 
ART (etiologically treatable) 

 

– Motor signs 

 

– Behavioral changes, etc 

 

– Different MRI-evident brain 
lesions 

– Signs of immunodeficiency 

 



AD 



Dementia 

• A syndrome 

• More than 50 etiologies 

• Few treatable (HAND – treatable) 

• Most of dementia – neurodegenerative 

disease, mostly AD 

• At least 2 cognitive fields affected 

progressively 

• AD – most common cause of dementia over all 



We will probably always have to ask 

What is Alzheimer s disease? 

http://www.efesalud.com/noticias/los-retos-de-la-enfermedad-de-alzheimer/ 



A.D. Auguste Deter 

• 1901 – 51 y.o. – aphasia, aggressive behavior, 

paranoia, auditory hallucinations, delusions 

• 1906 – death – pathological examination – A. 

Alzheimer (Kraepelin) – report in 1907:  



A.D. Auguste Deter 



Marinesco G, Étude anatomique et  
clinique des plaques dites séniles,  

Encéphale (Paris), 1er semestre, 1912, 

105–132. 

Fig. 4: Plaque with a large zonal layer  
constituted by an aggregation of  
filamentous material. A macrophage (m) lies in 
the center of the plaque and near the colorless 
and amorphous region.  
Fig. 5 shows a plaque with a bulky central 
nucleus and typical phenomena of neurotisation. 
The fibers coming from the new formation 
penetrate into the plaque. They arrive at the 
vicinity of the nucleus, they surround it and give 
off collaterals that end each with a button and 
form a rosette.  
Fig. 6. Fiber with a terminal ball. The black 
precipitate could be evidenced near it. The ball is 
degenerating. 
 Fig. 7. Plaque with a central nucleus  
constituted by an argyrophilic central zone  
and a radial peripheral zone. The zonal layer is 
made up by fibers that are short, thick, 
sometimes thin at their extremity, undulated; by 
other thinner fibers (f, f) that creep into the first 
ones (f, e) forming argentophilic corpuscles (ca, 
ca’) around the central nucleus. 

PATHOLOGY 



Brain aging – narrower homeostasis 

Cells, tissues, and organisms have an intrinsic property of fighting off the effects of various stressors, defined 

as the homeostatic reserve. In young/adult organisms, the homeostatic  reserve is well in excess of the levels 

of maximal metabolic stressors still compatible with life.  With the passage of time and increasing age, the 

combined effects of a decrease in the  efficiency of the repair mechanisms, changes in mitochondrial status, 

and an increased  accumulation of the ROS-induced damage drastically reduce the level of homeostatic 

reserve  to levels that are still compatible with normal levels of activity. On this background, the  

neurodegenerative processes act either through an increase in the levels of metabolic stress  or through a 

further decrease in the homeostatic reserve, such that in various regions of the brain where these changes 

take place, the homeostatic reserve becomes insufficient and  neuronal loss ensues. (Toescu EC et al., 1999) 

HOMEOSTATIC  

RESERVE 

ENDOGENOUS  

DEFENSE  

ACTIVITY 



Basic things - AD 

• Age increase – more dementia 

• Familial cases (defined inheritance pattern) – only 5-10% - 

earlier age of  onset ( - 65 yo.)  

• Genetic defects – chr. 21, 19, 14, 12, 1 

• More than half  of  FAD – due to presenilin 1 mutations, 

few to APP and few to presenilin 2 mutations 

• Sporadic – late onset – cholesterol transporter ApoE 

• Also α-2-macroglobulin genetic locus in 30% of  AD cases 



Processes influencing clinical expression 

of dementia 
Additional opportunities for interventions 
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Alzhei er s disease 

• Cell signaling 

dysfunction (early) 

• Cell loss (late) 

 
- Apoptosis 

- Necrosis 

• Synapse loss -Oxidative stress 

-Calcium dysbalance 

-Energy depletion 

-Neurotransmission deficit 



Ghandi S., J. Clinical Investigation, 2005 

GSAP – Gamma secretase activating protein - He G et al. P. Greengard, Nature. 2010 

The Amyloid Cascade Hypothesis 

GSAP 



Tau Pathology in AD 
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After B. Winblad, 2004 



Does tangles/plaques correlate with the 

cognitive function? 

Neurology. 2003 May 13;60(9):1495-500.  Links 

 

• Tangle and neuron numbers, but not 
amyloid load, predict cognitive status 
in Alzheimer's disease. 

• Giannakopoulos P, Herrmann FR, Bussière T, Bouras C, Kövari E, Perl 
DP, Morrison JH, Gold G, Hof PR. 

• Department of Psychiatry, HUG Belle-Idée, University of Geneva 
School of Medicine, Switzerland. 
Panteleimon.Giannakopoulos@medecine.unige.ch 

 

http://www.ncbi.nlm.nih.gov/entrez/utils/fref.fcgi?PrId=3051&itool=AbstractPlus-def&uid=12743238&db=pubmed&url=http://www.neurology.org/cgi/pmidlookup?view=long&pmid=12743238


Tau versus Aβ  

• Aβ plaques or Aβ load – probably not the sole 

cause of AD 

– People without dementia have some Aβ load (but 

might be in early AD stages!) 

– Clearance of Aβ by active immunization did not 

produce clinical benefit (but it might have been 

too late!) 

– NFT correlate with cognition during evolution of 

AD (Braak stages) 

• Soluble aggregates of Aβ peptides (oligomers) 

have been proposed as pathogenic agent 



Aisen P.S. et al., Neurology. 2011  

STABLE LEVELS  

OF Aβ 



Ab and BBB 

Brain 

Capillary 

Ab 

LRP-1 

RAGE 

LRP-1 = low density lypoprotein receptor-related protein 

RAGE = receptor for advanced glycation end-products 

Drawing following the concept of  

Deane et al., Nature Med, 2003 

Ab in: 

-blood 

-vessels (CAA) 

-brain tissue 



Or should we understand tau and 

Abeta in completely different ways? 

• Tau molecular behavior – 
functions  in DNA protection and 
RNA integrity in physiological 
conditions/under oxidative 
stress (Violet et al., 2014) 

•  β-amyloid – imported in 
mitochondria , localized to 
mitochondrial cristae – toxicity, 
decreased energy levels 
(Ankarcrona M. group, 2008-
2015) 











Dubois et al., 2007 

10-15% yearly 

convert to AD 

How to identify 

These 10-15%? 



Dubois et al., 2007 



Hypothesized Natural Course of  

Sporadic AD 
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Pathophysiological Processes Leading to AD 
Possible Targets for Therapy 

Aging 

Neurotransmitters 

Deficits 

(Ach, etc.) 
Micro- & astroglia 

activation 

Inflammation 
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dysfunction 

Oxidative stress 
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Adapted from Bengt Winblad 

Vascular factors 
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Protein aggregation 
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Neurotrophines deficit 



Mild Cognitive Impairment (MCI) % transition 

per year to AD 

MCI  AD 12%/yr Control  AD 1-2%/yr 

Petersen RC et al: Arch Neurol 56:303-308, 1999 

50 

60 

70 

80 

90 

100 

50 

60 

70 

80 

90 

100 

Initial 12 24 36 48 
exam 

MCI          AD Controls         A  D 

CP926864- 12 

Months 

Initial 12 24 36 48 
exam Months 

WHICH IS THE TARGET HERE? 



Treatment outcomes 
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AD treatment (cognitive) 

• Limited effect 

 

–  ChE inhibitors 

– Memantine 



WHAT ABOUT HIV AND BRAIN? 



HIV-1 neuroinvasion. 1) "Trojan Horse hypothesis" for entry of HIV-1 into the brain via migration of infected monocytes 

which differentiate into perivascular macrophage. 2) The passage of infected CD4+ T cells into the brain. Other probable 

causes of CNS infection might be: 3) the direct entrance of the virus via tight junctions across the membrane and 4) 

entrance of HIV-1 by transcytosis phenomenon. 

Shailendra K. Saxena, Sneham Tiwari 

and Madhavan P.N. Nair  

http://www.intechopen.com/books/

current-perspectives-in-hiv-infection 



HIV neurologic complications 

• HIV infection of the CNS begins early in systemic infection 

• Might be asymptomatic for long time 

• Neurologic signs/symptoms (a multitude) – a result of HIV 
infection itself but also of opportunistic infections – 
sometimes difficult to distinguish 

• Widespread ART diminished HIV invasion of CNS and 
neurologic complications (however, still 25% in most 
developed countries) – but increase of lifespan/aging 
increases risk of neurodegeneration/dementia 

• Dementia burden in all HIV-infected adults population: up 
to 40%1  

• Dementia – a syndrome/might have more than one cause 

1 – Sacktor et al, 2007 



HAND (HIV-associated neurocognitive 

disorder) 

• HIV infection frequently results in cognitive 

disturbance 

• Historically, first entity described: AIDS related 

dementia (AIDS dementia complex, HIV dementia) 



Stages in the evolution of untreated 

CNS HIV infection 

• Primary (early) HIV infection (PHI)~ 1 year 

after exposure 

• Chronic neuro-asymptomatic infection 

(NA) – evolving – changes as the immune 

system is altered 

• HIV-associated neurocognitive disorder 

(HAND) – subacute onset and progression 

 



Why HAND? 

• Neurocognitive disorder – the new entity stated 
by DSM 5 

• DSM 5 categorizes minor and major 
neurocognitive disorders based on presumed 
etiology and degree of severity1 

• Together with HIV, in current practice a variety of 
clinical (comorbidities), social and psychological 
factors might contribute to HAND – there are no 
definite biomarkers to establish/distinguish 
etiology2 

 1 - Diagnostic and Statistical Manual of Mental Disorders, American Psychiatric Association, 

Arlington, Va, USA, 5th edition, 2013. 2 – Tedaldi EM et al., Biomed Res Int, 2015. 



1) HAND includes: HIV-associated dementia, 
asymptomatic neurocognitive impairment (ANI) and 
mild neurocognitive disorder (MND) 

2) Mild HAND forms – highly prevalent, diagnosed 
through neuropsychological testing 

3) Unknown whether using a cART regimen with superior 
CNS penetration improves the prognosis 

4) HIV clades and subtypes might matter for prognosis 

5) Comorbidities (vascular, other infections, drug abuse) 
–should be identified and treated 



What about HAND? 



Common gene expression changes in 

AD and HAND (Levine AJ et al., 2013) 



Mechanisms of HIV-related neuronal injury 

• The pathogenic mechanisms of HIV-brain infection are 
not fully elucidated 

•  HIV enters the CNS through infected cells (is BBB intact 
or not? Probably it enters easier or massively if BBB is 
altered) 

• Macrophages/microglia toxic release 

• Apoptosis is triggered probably by different HIV proteins 

• Excitotoxicity is responsible for part of cell death/ calcium 
dysbalance 

• Aggregation of abnormal proteins 

• Trans-synaptic spread –similar to prions, similar to 
neurodegeneration?   

 





HAND treatment trials 



HAND treatment trials 



HAND treatment trials 





Criterion Details 

Evolution Chronic, progressive, incurable 

Coexistence of other causes/morbid factors Vascular disease, aging, psychological 

and social factors 

Brain volume Progressive brain atrophy 

Pathogenic mechanisms Neuronal apoptosis, involvement of 

microglia, neuroexcitotoxicity 

Pathology A-beta deposition and tau 

hyperphosphorylation (in HAND mainly 

in ApoE4 positive) 

AD & HAND similarities 



AD & HAND differences 
Criterion AD HAND 

Infectious etiology Some data – however 

improbable 

Certain 

BBB alteration Certain Unclear 

Associated brain vascular 

disease 

The rule (amyloid 

angiopathy but 

atheromatosis as well) 

Might be, but not a rule 

Onset Gradual Subacute 

Neuropsychological testing Many tests Not enough tested 

Type of cognitive deficit Amnestic type Different type, executive, 

attention deficit, including 

behavior 

Imagery More evident atrophy 

(enthorinal cortex, 

hippocampus,temporal 

lobe) 

Different imagery changes 

(atrophy of anterior 

cingulate, primary motor 

and sensory cortex) 

Treatment Symptomatic Etiologic (Anti-retroviral) 

Cholinesterase inhibitors 

efficacious 

Rivastigmine might have an 

effect 



Conclusions 

• At a clinical level, differentials is relatively easy 

• Whenever it might be HAND we should test 

• Imagery is different (no evident atrophy in HAND) 

• Comorbidities are a rule in both AD and HAND 

• Pathogenic mechanisms are in part similar, 
interestingly 

• ART is essential for limiting HAND  

• Symptomatic treatment works in AD, might work 
in HAND  
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