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Introduction
HIV is a ribonucleic acid (RNA) retrovirus that is the causative
agent for AIDS. HIV belongs to the Lentivirus genus in the
family Retroviridae, characterized by a replication cycle in
which the viral RNA is reverse transcribed into a DNA proviral
form that is integrated into the host cell genome. The retrovirus
is composed of two copies of single- stranded RNA that codes
for the virus’s 9 genes. The RNA is non-covalently linked to the

core proteins, which in turn is surrounded by a viral envelope,
which enables the virus to enter cells by binding to a specific
cellular receptor located on the surface of cluster of
differentiation 4 (CD4) cells.1 A few years after the discovery of
HIV-1, a second virus, HIV-2, was found in West Africa. HIV-1
and HIV-2 differ regarding their content of the genome,
resulting in lower AIDS rates in HIV-2 infected individuals.2

Once exposed to the body, the HIV virus antibodies may be
detected after an acute flu-like illness, and then proceeds to
infect specific cells of the immune system during an
asymptomatic period that may last for years. In order to enter
a cell, HIV must bind to CD4, typically found on T lymphocytes,
blood monocytes, macrophages and some dendrite cells, and
subsequently to one or a combination of several possible
chemokine co-receptors, usually CCR5 and CXCR4.3,4 The late
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stage of HIV infection, AIDS, begin after HIV has replicated
itself into the T4 helper cells in the lymphatic system, over time
causing a severely affected immune system. This stage is
characterized by a generalized lymphadenopathy and AIDS
related complex (ARC), leading to an immunosuppressed
state with manifestation of a variety of opportunistic infections
including cytomegalovirus (CMV), Epstein Barr virus (EBV),
herpes simplex virus, John Cunningham (JC) virus,
cryptococcosis, Pneumocystis carinii, toxoplasmosis and
tuberculosis.1,5-7 In addition, patients may develop previously
uncommon or unknown tumours, the most common of which
are non-Hodgkin’s lymphomas and Kaposi’s sarcoma.1,5

The existence of a specific infection of the CNS became
apparent later and was confirmed by viral detection within the
nervous tissue, together with the finding of multinucleated
giant cells (MGC), a result of virus-induced fusion of infected
macrophages.8 Characteristic neuropathological findings at
autopsies in HAD are encephalitis with reactive astrocytosis,
multinucleated giant cells, activated microglia, infiltration of
monocytoid cells, myelin pallor and vacuolar myelopathy.1,5,9

These abnormalities are commonly seen within the central
white matter, frontal cortices, basal ganglia, thalamus and
brain stem.10 The myelopathy usually progress in parallel with
HAD, but occasionally develops before or without dementia,
and manifests as a progressive spastic paraparesis with
sensory ataxia.11 According to one model (the Trojan horse
hypothesis), HIV enters into the CNS by migration of infected
peripheral blood mononuclear cells through the blood brain
barrier (BBB), and then resides primarily in perivascular
macrophages and microglia.9 However, it is also possible that
cell-free virus penetrates the brain by directly crossing the
BBB.3,9 Various groups have found evidence of HIV infection
also in astrocytes and oligodendrocytes, but neurons do not
seem to be infected.9 However, it has been reported that
neural progenitor cells are permissive to HIV virus.12 In
macrophages/monocytes and microglial cells, HIV establishes
a productive infection and is the source of transmission in CNS,
while in other cells, as astrocytes, HIV only establishes a
persistent, rather than productive infection.1

HIV seems to penetrate into the CNS soon after the initial
systemic infection in the periphery.9 However, there is little
evidence that primary viral seeding result in a permanently
productive infection within the CNS. During the period of
immunodeficiency, i.e. AIDS, viral replication in the CNS is
quite robust. The origin of this viral population is still unclear; it
may emerge as the result of waves of neuroinvasion during the
course of infection, or it could be the result of low levels of
replication in a reservoir of microglia.3

Since HIV infection within nerve cells has never been
conclusively demonstrated, indirect mechanisms seem to
explain the neuronal damage in HAD. By activation or infection
of microglia, macrophages and astrocytes, HIV induces
activation of inflammatory mediators, cytokines, chemokine
receptors, extracellular matrix-degrading enzymes, and
glutamate receptor-mediated excitotoxicity. Furthermore, HIV
proteins, including the HIV envelope glycoprotein 160
(gp160), which is cleaved into two non-covalently, associated
products (gp120 and gp41), and the HIV transactivator protein
Tat, have the potential for neurotoxicity. All these factors can
disturb neuronal and glial function, and may act in concert to
promote neurodegeneration and neuronal death9, which in

turn leads to modification of synaptic architecture of affected
areas. The apparent ability of HIV to interfere with neural
progenitor cells might also impair renewal mechanisms and
neurogenesis in the CNS.13 

HIV-associated dementia (HAD)
The involvement of the CNS was reported early in the AIDS
epidemic. The concept of neuro-AIDS evolved between 1983
and 1988.14-18 Separate and overlapping diagnostic terms were
created to define the psychiatric and neurological clinical
symptoms related to HIV infection, collectively designated the
AIDS dementia complex (ADC)15,18, HIV-associated dementia
(HAD)19,20, HIV encephalopathy21 or simply HIV dementia.8,21,13

A milder form of HIV-associated cognitive impairment is
termed minor cognitive motor disorder (MCMD)19, or
according to the latest research proposal, HIV-associated mild
neurocognitive disorder (MND).20 HIV encephalitis (HIVE) is
the pathological correlate of HAD, and should not be used to
describe the clinical syndrome.21

HIV has a tendency to affect subcortical regions in the
CNS. HIVE is particularly found in the basal ganglia and
central white matter, but the neocortical grey matter and to a
lesser extent the brainstem and cerebellum are sometimes
involved, and HIVE may be present in any area of the brain.6

Magnetic resonance imaging (MR) typically demonstrates
both cortical and central atrophy and corresponding
ventricular enlargement.11 In addition, characteristic
confluent signal abnormalities within the deep white matter
can be found. These findings represent increased water
content and can be reversed with HAART.21 The severity of
HIVE varies from mild cases to severe states with widespread
inflammation and numerous giant cells. These variations
could explain the observed range of clinical symptoms.6 The
presence of HIVE shows a degree of correlation with HAD,
but this is not an absolute association, and there are
occasional cases with evidence of HIVE at autopsy but no
clinical history of dementia.6 The clinical features of HAD
usually exhibit the hallmarks of a subcortical dementia, and
are characterized by three key features: cognitive
impairment, behavioural abnormalities and disturbed motor
function.3,5,8,11,15,22 Symptoms may include psychomotor
slowing, apathy and motor disorders as bradykinesia, tremor
and postural and gait abnormalities (e.g. stumbling, tripping).
These symptoms are also found in other well-defined basal
ganglia diseases such as Parkinson’s disease, and alterations
in the nigrostriatal dopaminergic system have also been
shown in HAD.23

The initial cognitive symptoms often include memory loss,
mental slowing, reading and comprehension difficulties and
apathy.11 The typical mental and neuropsychiatric deficits of
HAD are characterized by memory loss (selective for
impaired retrieval), impaired ability to use acquired
knowledge, personality changes (apathy, irritability, inertia),
and general slowing of thought processes.11 Further
neuropsychiatric sequels in HIV-positive patients may include
deficits in attention, concentration, language, executive skills,
information processing, and subsequently aspects of motor
functioning. This may also be accompanied by depressive
withdrawal, impulsivity, manic symptoms, organic psychosis
with paranoid features, sleep changes (hypersomnia),
impaired judgement, disorientation, or even delirium.5,24
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Considerable individual variability of presenting symptoms
has been reported.15 HAD may be difficult to distinguish from
depression in some cases, especially the initial symptoms
which can be subtle and overlooked.5,11 Other conditions that
may mimic HAD include opportunistic infections affecting the
CNS and primary CNS lymphoma.11 CSF sampling and
imaging studies should therefore be performed in the
diagnosis of HAD to exclude opportunistic infections and other
causes of cognitive impairment.21 Important tests of CSF
include cell count and protein, culture (particularly
mycobacterial and fungal), cryptococcal antigen, and
polymerase chain reaction testing for toxoplasma,
cytomegalovirus, Epstein Barr virus, John Cunningham virus
and herpes virus.

As presented above, there might be significant cognitive
deficits in cases of both asymptomatic HIV and AIDS, but these
deficits are small in early stages of HIV and increase in the
later phases of the illness. Motor functioning, executive skills,
and information processing speed were among the cognitive
domains that showed the greatest decline from early to later
stages of HIV according to a meta-analysis made by Reger
and colleagues.24 Early psychomotor slowing may predict the
development of HIV-associated brain disease.25 and autopsy-
verified HIVE, and precedes clinical HAD by 1-2 years.26

However, the predictive value of quantitative motor test
abnormalities for evolving cognitive impairment needs further
delineation and testing.20 The severity of symptoms varies,
however; in a study of 28 patients with early stage HIV
infection (CD4 >280 cells/mm3), not receiving HAART, and
followed during 7 years, no major deterioration in the
neurological, psychological performance, neurophysiological
or neuroimaging examinations could be revealed.27 Elevated
HIV RNA in CSF may predict subsequent progression to
neuropsychological impairment.28

Amyotrophic lateral sclerosis (ALS)-like syndrome can
occur in association with HIV infection29, as well as sensory
neuropathies30, and neuromuscular syndromes as distal
symmetric polyneuropathy (DSP), myopathy and HIV-
associated neuromuscular weakness syndrome.31 

HAD follows a course of decreasing functional ability at a
variable rate, resulting finally in a mute and paralyzed patient
with severe, global dementia, often accompanied by vacuolar
myelopathy and sensory neuropathies.11 The average survival
with HAD is 6-9 months in untreated patients.5,8 HIV is
probably the leading cause of dementia in people less than 40
years of age.32 HAD constitutes an independent risk factor for
death due to AIDS.9

In 1991, the Working Group of the American Academy of
Neurology AIDS Task Force established diagnostic criteria
for the diagnosis of HAD.19 According to these criteria, HAD
requires a person to: 1) exhibit objective cognitive
impairment, verified with standardized neuropsychological
tests, in at least two domains (e.g., memory, attention,
language, processing speed), 2) show impairment in
performing activities of daily living (ADL), 3) experience
either motor impairment or impaired emotional control or
changes in social behaviour, 4) the pattern of cognitive
impairment does not meet criteria for delirium (e.g.,
clouding of consciousness is not a prominent feature) and 5)
exclusion of alternate neurological disorders through the use
of laboratory studies, including CSF analysis when

appropriate, and brain imaging by computed tomographic
scanning or magnetic resonance imaging (MRI).19 They also
defined a less severe condition called minor cognitive motor
disorder (MCMD). The essential features of MCMD were a
history if impaired cognitive/behavioural function in two
areas, causing mild impairment in work or ADL, does not
meet criteria for HAD or HIV-associated myelopathy, and
cannot be attributed to other etiologies.19 MCDC has been
demonstrated to affect several important areas, including
medication adherence and driving ability11, and seems to
have a high predictive value for subsequent detection of
HIVE at autopsy.11 

Some issues of the 1991 criteria may restrict their
applicability.20 The number of domains of impairment that
should be examined for diagnosis was not clearly defined; the
degree of cognitive impairment was not fully specified; and
there appeared to be some overlap between the criteria for
mild HAD and MCMD. Finally, the classification did not admit
mild forms of cognitive difficulties which had not developed to
the point of interfering with everyday functioning.20 Therefore,
an updated research nosology for HIV-associated
neurocognitive disorders (HAND) was published 200720,
separating HAND into three categories:
1. HIV-associated asymptomatic neurocognitive impairment

(ANI) is defined by 1) acquired impairment in cognitive
functioning, involving at least two ability domains at least
1.0 standard deviation (SD) below the demographically
corrected means (the neuropsychological assessment
must survey at lest the following abilities: verbal/language;
attention/working memory; abstraction/executive; memory
- learning and recall; speed of information processing;
sensory-perceptual, motor skills), 2) the cognitive
impairment does not interfere with everyday functioning,
3) the cognitive impairment does not meet criteria for
delirium or dementia, and 4) there is no evidence of
another pre-existing cause for the ANI.20

2. HIV-1-associated mild neurocognitive disorder (MND),
which is similar to the MCMD described in 1991, but more
precisely defined: 1) an acquired mild-to-moderate
impairment in cognitive function documented by a score of
at least 1 SD below demographically corrected norms on
test of at least two different cognitive domains, 2) the
cognitive impairment interferes, at least mildly, with
activities of daily living, 3) the impairment does not meet
criteria for delirium or dementia, and 4) the impairment is
not fully explained by co morbid conditions.20 Such a
patient may show mild impairment in concentration,
attention or memory, and for example complain of reading
difficulties and being easily distracted due to poor
concentration level.

3. HIV-1-associated dementia (HAD) requires according to
these criteria 1) acquired moderate-to-severe cognitive
impairment, documented by a score at least 2 SD below
demographically corrected normative means in at least
two different cognitive areas, 2) marked difficulty in ADLs
due to the cognitive impairment, 3) the impairment does
not meet criteria for delirium, and 4) the impairment is not
adequately explained by co morbid conditions.20 Such a
patient may for example show symptoms as delayed
speech output, poor emotional and thought content with
lack of spontaneity and social withdrawal. 
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Consequently, according to this nosology, the presence and
degree of neurocognitive impairment constitute the
fundamental criteria for diagnosis, while other criteria, e,g,
motor disorders and emotional or personality changes are
considered corroborative information. The criteria allow
qualification of the progression of HAND according to activity.
Determination of neurocognitive impairment should be based
on appropriately normed tests.20 Different levels and examples
of acquired impairment of activities of daily life (ADL) when
diagnosing HAND is described by the authors.20 Before a
diagnose of ANI, MND or HAD is given, several co morbid
conditions has to be excluded in the patient. Such co morbid
conditions include CNS opportunistic infections, medications
with CNS effects, cerebral tumours, metabolic disturbances, or
other developmental or acquired conditions unrelated to HIV
disease.20 

A second level of co morbid condition is a contributing
condition, i.e. the condition has had some substantive
contribution to the neuropsychological impairment, for
example a previous traumatic brain injury or a developmental
disorder, but the effect of HIV is also considered to be
significant. If a patient with suspected HAD also meet the
criteria for a severe episode of major depression with
significant functional limitations or psychotic features, or
substance abuse, the diagnosis of HAD should be deferred to
a subsequent examination performed at a time when the
major depression has remitted or at least 1 month has elapsed
since cessation of substance abuse.20 In the research nosology
for HAND from 2007, it is further commented that the
consensus was that even when major depression and HAD
occur together, there is little evidence that pseudodementia
exists and the cognitive deficits do not generally improve with
treatment of depression.20 

In many resource-limited settings standardized
neuropsychological examination procedures and other
diagnostics tools, e.g computed tomography (CT) or magnetic
resonance imaging (MRI) are not yet available. In particular,
the neuropsychological tests and functional assessments may
not have been validated in the language of many countries, or
normative standards may be lacking.20 In these situations, the
diagnostic guidelines for HAND from 2007 may be followed in
principle, using clinical judgment and assessments aimed at
establishing the same criteria.20

If neuropsychological testing is not available, presence of
cognitive impairment involving two or more ability domains
may be detected by standardized mental status examinations,
using appropriate demographic normative cut-offs if
available.20 The HIV Dementia Scale (HDS) is a bedside
screening tool to identify HAD and to monitor therapeutic
effects.22,33,34 The HDS is comprised of four tasks that evaluate
memory, psychomotor speed, construction ability and
executive functions, and is specially designed for a condition
with subcortical dementia. The HDS has a sensitivity of 80%
and a specificity of 91%.33 It appears to be widely used
because of its ability to distinguish patients with frank
dementia from those who are cognitively normal. For the
increasing number of patients with mild dementia and MND
following the introduction of HAART, the HDS, as a screen, is
not as accurate in detecting HAD as a more thorough
neuropsychological examination.35 The International HIV
Dementia Scale (IHDS) is another, new screening test.32 The

anti-saccadic error subtest of the HDS has proven difficult for
non-neurologists to administer, and the HDS also includes
subtests (alphabet writing and cube-copying tests), which may
be difficult for individuals with a non-Western educational
background.32 The IHDS eliminates the antisaccades subtest
and replaces the timed written alphabet and cube copy time
subtests with tests of motor speed and psychomotor speed
which can easily be performed across different cultures. The
IHDS consists of three subtests: finger tapping, timed
alternating hand sequence, and recall of four items at two
minutes.32 In a study comparing patients in the U.S. and
Uganda, its sensitivity was 80% and specificity 55-57%,
making it useful as a screening instrument, both in the
industrialized world and the developing world.32 As with the
HDS, full neuropsychological testing should be performed to
confirm a diagnosis of HAD.32 The Mini-Mental State
Examination20 is an additional test that might be used to screen
for cognitive impairment. Example of cognitive domains
screened for in the tests presented above is given by Anitinori
and colleagues.20 

HAD has been estimated to occur in 15-30%3,11, of
untreated HIV individuals and in approximately half of
paediatric patients.3 AIDS patients in the late stages might
have a more than 50% prevalence of HAD, and autopsy studies
have revealed that up to 90% of patients with AIDS may have
pathological indicators of HIVE.5 HAD and myelopathy
generally do not develop until advanced HIV infection. HAD
may, however, be the only presenting manifestation of AIDS5,36,
but is rare among otherwise healthy HIV-infected persons.11

Milder forms of cognitive impairment, MCMD, has been
reported to exist in at least 30% of symptomatic HIV-positive
adults.11,37 The combined measurement of plasma HIV RNA
and CD4 lymphocytes predicts the prognosis of HIV/AIDS11,
and CSF levels of HIV RNA correlate with the severity of
neurological deficits, at least before the era of HAART.11

The WHO Neuropsychiatric AIDS study examined the
prevalence of HIV-associated neurological and cognitive
abnormalities in five geographical regions worldwide 1990-
1991, using a neuropsychological test battery, a neurological
examination, a structured interview for the diagnosis of HAD
and a functional assessment.38 The prevalence of HAD for
symptomatic HIV-positive patients was 4.4-6.9% in both Kenya
and Democratic Republic of Congo, which was similar to the
prevalence in Germany and Brazil. The prevalence of HAD in
Africa was quite low in this study, possibly because the HIV
epidemic was still in its early stages in this region in 1990-
1991.39 In other studies from Africa, the frequencies of HAD in
Northern Tanzania (1989) was seen in 54% of cases40, in 8.7%
of cases in Kinshasa, Democratic Republic of Congo (1992)41,
and in 16% of cases in a rural Ugandan hospital (2002).39

However, formal neuropsychological testing was not
performed as part of these studies, and differences in the
diagnostic criteria for dementia could also account for the
variance in the prevalence of HAD in these case series.39 Wong
and colleagues42 made detailed sociodemographic, medical
history, neurological, neuropsychological, and functional
assessments on 78 people with HIV (mean CD4 cell count 219
cells/mm3) and 100 people who were HIV negative in
Kampala, Uganda. HAD was present in 31% of all patients with
HIV and an additional 47% of the patients met the criteria for
mild cognitive impairment on neuropsychological testing.
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Important risk factors for a diagnosis of HAD included
subjective memory complaints, low education, low
performance on the IHDS, advanced age and low CD4 cell
count. Each additional 10 years of age conferred a greater
than twofold risk of HAD.42 The study included HIV-positive
individuals who had more advanced HIV infection than those
in the WHO study.39 Salawu and colleagues43 studied the
cognitive function in 60 asymptomatic, treatment-naïve HIV-
positive Nigerians. These individuals differed significantly from
individually matched, HIV-negative control subjects, and 56.6%
showed cognitive impairment (at least one test -2 SD),
compared to 13.3% in the control group. The CD4 cell count of
the HIV-positive subjects had no significant correlation with the
cognitive test scores, suggesting that cognitive changes during
asymptomatic and early symptomatic HIV infection were not
the result of immunosuppression in this group of patients.43

The different frequency of HAD in different regions raise
the possibility that HIV subtypes, or clades, might have
different biological properties with respect to their capacity to
cause HIV-associated cognitive impairment.39 In North
America and Europe, clade B is the predominant HIV-1
subtype, while in Africa several different subtypes with
different distribution are known.39 Clade C is the predominant
HIV subtype in Ethiopia and Southern Africa, while D and A
subtypes predominate in Uganda.39 In a recent study from
Ethiopia, HIV-associated cognitive impairment was evaluated
in 73 HIV-positive individuals (CD4 cell count 260 cells/mm3)
and 87 HIV-negative individuals.44 The HIV-positive subjects
had slower performance than the HIV-negative individuals in
the finger-tapping test, but there were no differences between
the performance of HIV-positive and HIV-negative individuals
in any other neuropsychological test, or in the IHDS total score.
However, Joska and colleagues reports that HAND was present
in 23.5% in a sample of 536 HIV-patients (of which half were on
antiretroviral medication) from South Africa.45 It has recently
been shown in a mouse model, that HIV-1 clade B have greater
impact on the induction of neuropathogenesis than clade C.46 If
this has clinical significance in humans remains to be
determined. The occurrence of neurocognitive impairment in
HIV positive individuals during the era of HAART is given at
the end of this review.

Psychiatric manifestations of HIV disease
The interplay between biologic, psychologic and social
circumstances associated with HIV disease can be
complicated. Careful diagnosis and treatment of psychiatric
disorder in HIV positive patients are important as psychiatric
manifestations can have serious effects if not identified. The
occurrence of cognitive impairment in case of HAND might
complicate a diagnosis of depression. Some psychiatric
symptoms might also be directly related to HAD, as for
example secondary mania or psychosis. 

Knowledge of the metabolic pathways of
psychopharmacologic agents as well as antiretrovirals is
important because of potential adverse drug-drug
interactions. Furthermore, patients infected with HIV have an
increased sensitivity to side effects of psychotropics. Having
this in mind, strategies similar to those that apply for the
treatment of psychiatric disorders in the general population
could be followed.47 However, controlled trials with HIV-
positive individuals of several psychotropic agents are needed

in the future. Given that psychiatric illness is present in almost
half of HIV-positive individuals and that, of these patients,
around 50% do not receive psychotropic medication48,
knowledge of the spectrum of mental disorders among HIV
patients is vitally important. 

Depression
Depressive spectrum disorders seem to be the most common
psychiatric manifestations of HIV disease.47 Major depressive
disorder (MDD) is more prevalent among HIV-infected
individuals than in the general population, with estimated
prevalence rates varying widely from 2% to 30%, or even up to
50% of the HIV-positive patients.47-52 Patients with HIV are 2-7
times more likely to meet diagnostic criteria for current MDD
than individuals in the general population.50 The variable
prevalence rates of MDD reported are probably explained by
variations in study population and design, with differences in
age, sex, education, ethnicity and stages of HIV/AIDS. For
example, lower rates of MDD are found among patients who
had not progressed to AIDS.50 Furthermore, different degrees
of HIV cognitive impairment influence the patient’s symptoms,
which may be difficult to elucidate in the individual patient.
Earlier prevalence studies have mainly focused on HIV-
seropositive men. Estimates of depression among HIV-positive
women range from 1.9% to 35% in clinical samples and from
30% to 60% in community samples.47 In a study of 93 HIV-
positive women and 62 HIV-negative control women, MDD was
significantly higher among the HIV-positive women (19.4%)
than among the negative controls (4.8%).53

MDD in HIV infected patients may be a primary
consequence of CNS effects of HIV, a reaction to the
stigmatization and emotional consequences of the diagnosis
and coping with a serious medical illness, or a combination of
these factors, thus constituting a heterogeneous group of
affective disorder50 with neurovegetative confounding factors.47

Depression in individuals with HIV on HAART and without
symptoms of HAD does not seem to be a clinically distinct
subtype.52 Depression in HIV-positive patients might, however,
influence the immune response.54 For example, MDD has been
shown to alter the function of killer lymphocytes in HIV-
infected women, resulting in increased levels of CD8
lymphocytes and HIV55, and depression might lead to a
progression of HIV disease and an increase in mortality
rate.47,48,55,56 Depression might be unrecognized and untreated
in many patients with HIV infection. Several of the cognitive
symptoms of HAD may be difficult to differentiate from
depression5, and they may both precipitate similar symptoms
as for example anorexia, insomnia, fatigue and pain, and they
may both affect the serotonergic system.47,57 The presence of
anhedonia coupled with diminished mood in the morning
indicate the presence of MDD.47 Depression may be the initial
presentation of HAD, and may be associated with the
progression of cognitive impairment.57 In addition, patients
who demonstrate depression and cognitive impairment
together may not respond well to treatment.58 Instruments to
assess depression that allow one to separate out items
describing somatic symptoms from those concerning
depressed mood should be used, as somatic symptoms
associated with depression may also be caused by HIV
infection.20 Some neuropsychological test may help in
differentiating patients with HIV cognitive impairment with and
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without depression.59 Depression does not seem to influence
basal ganglia-mediated psychomotor speed, and such
psychomotor evaluation of CNS function or dysfunction in HIV-
positive patients might be used without having to take
depression into account.60 Suicidality may be cause for
psychiatric referral in those subjects who have been informed
about a diagnosis of HIV/AIDS.61 In general, MDD in HIV
patients lead to a decrease in adherence to HAART.47,48

However, appropriate psychiatric intervention may increase
adherence to HAART, improve quality of life and decrease
mortality. Therefore, detecting and treating MDD in HIV
positive individuals is even more important.48 

Selective serotonin reuptake inhibitors (SSRIs) are effective
in treating depression in HIV-infected patients. A more benign
side effect profile with SSRIs has limited the use of tricyclic
antidepressants (TCAs) to those HIV patients who do not
respond to more modern antidepressants.47,62 There are a
number of limitations of the available literature that has to be
considered. In particular, the majority of controlled studies
were conducted before the advent of HAART.62 Safety
concerns have been raised concerning potential interactions
between SSRIs and antiretroviral drugs. Protease inhibitors and
non-nucleoside analogue reverse transcriptase inhibitors
(NNRTIs) may affect the activity of cytochrome P450
isoenzymes, interacting with drugs metabolized by the same
pathway including antidepressants, neuroleptics and
anticonvulsants.63 A serotonergic syndrome in four patients
receiving fluoxetine in combination with antiretrovirals that
included ritonavir, efavirenz or sanquinavir ha been
reported.64 To avoid such complications, a reduction of the
initial SSRI dose, slow titration, and close monitoring for toxic
reactions are recommended.62 Known interactions between
antidepressants and antiretrovirals should always be
considered before the medication is started.

The serotonin and noradrenaline reuptake inhibitors (SNRI)
represent an attractive alternative when treating depression in
HIV-infected patients. Venlafaxine and duloxetine have been
tried to a certain extent, but more studies are needed on the
effectiveness and safety of these SNRIs when treating patients
with HIV. These agents are also effective to treat chronic pain,
which often is under treated in HIV individuals.62 Mirtazapine
has been studied in a 12-week open-label study in 12 HIV-
positive patients diagnosed with major depression.
Mirtazapine was well tolerated and effective, and the
participants reported a significant reduction of heaviness, loss
of energy and fatigability65, but larger studies should be
accomplished. Also buproprion and reboxetine has been
studied in small, open trials with HIV-positive patients, and
suggests efficacy similar to that observed in the controlled of
SSRIs and TCAs. Controlled trials with HIV-positive individuals
of these newer agents are needed.47

Anxiety syndromes, adjustment disorder and posttraumatic
stress disorder
Anxiety syndromes and symptoms are common among HIV-
positive individuals, and often related to HIV symptoms, fatigue
and physical limitations.50,66 The presence of persistent focus
on death and mortality issues has been found to be common
among HIV-positive patients in the symptomatic stage of the
disease.50 The prevalence of generalized anxiety disorder
(GAD) is increased in HIV-positive patients compared to HIV-

negative individuals.50 Adjustment disorder, arising in
response to difficult life events, is also common among HIV
patients.48 Adjustment disorder was reported in around one-
third of the patients in one study, and was prevalent at both
asymptomatic and symptomatic stages of the HIV infection.67

Posttraumatic stress disorder (PTSD) is another potential
consequence of receiving a HIV/AIDS diagnosis.61 In one
study, one-third of 61 HIV-positive patients met the criteria for
a syndrome of PTSD in response to HIV diagnosis.68 PTSD in
these patients was significantly associated with a pre-HIV
history of PTSD from other causes, and with major depression
arising after HIV infection. In a study from South Africa, the
prevalence of PTSD was 30.6% in a sample of patients
attending HIV clinics, reflecting the high rates of trauma and
violence in the community according to the authors.45 PTSD
was here significantly associated with HAND and the effect
was dependent on the educational level.45

Controlled studies assessing the efficacy and safety of
anxiolytic medication in HIV-infected persons are lacking,
including studies evaluating the efficacy of antidepressants for
treating anxiety disorders in HIV-positive patients.62 In USA,
benzodiazepines account for over 60% of all anxiolytics
prescribed. Interactions between benzodiazepines and
antiretrovirals have been reported. For example, due to its
inhibitory effects on the CYP3 isoenzyme, low doses of
ritonavir can significantly impair the clearance of alprazolam.62

Mania
Mania is seen in heightened rates among individuals with
HIV/AIDS, especially with the progression of HIV infection.
Hypomanic or manic behaviour, including increased sexual
activity and drug use, is an additional risk factor for
contracting and transmitting HIV.50 Mania in a patient with
HIV/AIDS may occur as part of a coexisting bipolar disorder,
or it may be secondary to the effects of HIV infection on the
CNS, treatments for HIV infection, or HIV-related secondary
infections of the brain.69 Of these, HIV neurotoxicity has been
postulated to be the most important factor in the pathogenesis
of secondary mania among HIV positive individuals.69-73 In one
study72, patients with secondary mania (without family or
personal history of mood disorder) and HIV presented later in
the course of HIV infection, and were more likely to have
developed AIDS, to have a low CD4 count and to have a higher
prevalence of co morbid dementia or cognitive slowing
compared to HIV-positive patients with primary mania,
suggesting that secondary mania may be a direct effect of HIV
on the CNS. The authors reported that the 17-month
prevalence of mania in the studied population of HIV-positive
patients was 1.4%, and the rate in the patients with AIDS was 8
%.72 Patients with secondary mania had more symptoms and
were more likely to show irritability, and less likely to display
increased talkativeness.73 In another study, the prevalence of
secondary mania over a 29 months study was 1.2% for HIV-
positive patients, and 4.3% for those with AIDS.71 The patients
in these studies were mostly males. Evidence for an etiological
association between HIV disease and secondary mania was
indicated in a study of HIV-positive patients with and without
mania that demonstrated a protective effect from zidovudine,
an antiretroviral agent penetrating the CNS.74 However,
conclusions are tentative due to the small sample sizes in
these studies. Secondary mania has been reported to occur
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with various disorders or processes that disrupts brain
structure or physiology.75

In a larger study from Uganda, 64 HIV-negative patients
with primary mania were compared to 61 patients with HIV-
related secondary mania.69 Compared to the patients with
primary mania, the patients with secondary mania had more
manic symptoms; they were more irritable, more aggressive
and disruptive, more talkative, more likely to have a decreased
need for sleep, and had higher rates of psychotic symptoms
such as paranoid delusions (92% compared to 80%), visual
hallucinations (93% compared to 16%) and auditory
hallucinations (67% compared to 16%). Furthermore, they
were more cognitively impaired (84% compared to 45% in
primary mania), less educated, and more likely to be female.
Among the patients with secondary mania, only half had been
aware of their HIV status prior to their psychiatric
hospitalization. In several of the patients, mania was the first
revealing symptom of HIV infection. The majority of the HIV-
positive patients (90%) did not have HIV-related illnesses other
than the mania, lacking for example HIV wasting syndrome,
Kaposi’s sarcoma or opportunistic infections as Pneumocystis
carinii or cryptococcal meningitis.69 According to the WHO
clinical system for HIV/AIDS76 48% of the HIV positive patients
were in stage 1 or 2, and 52% in stage 3 to 4.69 The authors
suggest that secondary mania may be used as an indicator to
initiate HAART. 

Mood stabilizers as lithium and valproic acid (VPA) has
been evaluated in pilot studies as adjunct therapy to ART (see
below).77,78 They seem to be well tolerated and they might
even improve neuropsychological performance.77,78

Consequently, they might also be used as mood stabilizers for
treating bipolar symptoms in HIV-positive patients, but larger
studies should be performed. For example, in one other study,
a small case series of 10 HIV-positive patients, lithium was not
well tolerated.79 Valproic acid should probably be used in
conjunction with antiretroviral therapy, as VPA might increase
HIV replication.62 Lamotrigine was tested in a randomized,
placebo-controlled study and was effective in treating
neuropathic pain in 92 HIV-positive patients receiving
antiretroviral therapy.80 However, the antiretroviral drugs
lopinavir and ritonavir decrease lamotrigine plasma levels.81

Carbamazepine is an inducer of CYP3A enzymes and may
increase the metabolism of the antiretroviral drugs indinavir
and delavirdine.47 On the other hand, ritonavir may raise the
serum levels of carbamazepine.82 Further studies on the use of
mood stabilizers in HIV-infected individuals are clearly
needed, including those considering drug interactions.62

Psychosis
Psychotic disorders can be classified into primary (e.g.
schizophrenia, schizoaffective disorder) or secondary (e.g.
psychosis caused by a medical condition such as HIV
infection) disorders in the DSM-IV nosology. Thus, psychotic
symptoms may be seen in HIV infected individuals due to
several factors. Psychotic disorders may precede HIV infection.
Patients with schizophrenia are at increased risk for co morbid
HIV infection because of an elevated likelihood of poor
impulse control, impaired judgement, substance abuse and
high-risk sexual behaviour.83 Although being sexually active
tends to be less common among patients with schizophrenia,
patients with schizophrenia who are sexually active are more

likely to be engaged in high-risk behaviour.50,84-86 HIV disease
tends to lead to greater morbidity and mortality in patients
with schizophrenia than in the general public due to several
reasons, such as difficulty complying with medical care and
trouble explaining symptoms to medical personnel.86 

It has been shown that the HIV infection per se may be
associated with psychotic symptoms. Studies have showed that
new-onset psychosis in HIV positive patients occurred in 0.2%
to 15% of the patients, with the highest incidence reported
among patients in later stages of HIV disease and with
HAD50,86,87, suggesting that psychosis may be a direct effect of
HIV infection on the CNS. 15% of 46 patients with HAD
reported psychotic symptoms in one study88, and these data
were supported by a case study, in which patients with
psychosis showed greater neurocognitive impairment than
HIV-positive patients without psychosis.89 The presenting
symptoms are highly variable, but persecutory, grandiose, and
somatic delusions are the most common symptoms, followed
by auditory and visual hallucinations and affective
disturbances.83 In a case study of 20 HIV-positive men with
new-onset psychosis, all 20 presented with delusions, 12 with
auditory and 9 with visual hallucinations, while mood
symptoms occurred in 13 patients.89 Compared to
schizophrenia, bizarre or complex delusions are less common
in new-onset psychosis in HIV-infected individuals, and visual
hallucinations and remission of psychosis are commonly
found.83 Furthermore, as presented above, psychotic
symptoms are commonly found among patients with
secondary mania due to HIV disease.69

A number of hypotheses have been proposed to explain
the pathogenesis of new-onset psychosis in HIV disease:
subcortical neurodegeneration caused by HIV itself or in the
presence of other viral infections; psychosis secondary to
HIVE; brain damage from some other opportunistic infection,
or an underlying dementia.83 The following factors have been
reported to be associated with the development of psychosis
in HIV infected patients: untreated HIV infection, cognitive
impairment, dementia, and a history of psychiatric disease or
substance abuse. 

The use of HAART in HIV-infected patients may be
expected to reduce the risk of new-onset psychosis
secondary to HAD. HIV-positive patients with neuro-AIDS are
more sensitive to side effects of antipsychotic agents,
especially extrapyramidal side-effects (EPS), due to a loss of
dopaminergic neurons.23 Modern antipsychotics (risperidone,
quetiapine, sertindole, olanzapine, ziprasidone, aripiprazole)
seem to represent an advance over first generation
antipsychotic agents when treating psychotic symptoms in
these patients due to a reduced risk of EPS.83 Clozapine
should be used cautiously due to the risk of bone marrow
suppression with agranulocytosis or lowered leukocyte
levels.83 Lower starting doses, slower titration and close
monitoring of side effects are recommended when treating
HIV-infected patients with antipsychotic medication.62,83 Drug-
drug interaction has been reported between risperidone and
the antiretroviral ritonavir, resulting in high risperidone serum
levels and consequent EPSs90, or neuroleptic malignant
syndrome.91 However, there is a lack of controlled studies of
the efficacy or side effects of antipsychotic drugs in HIV
positive persons, as well as studies of potential interactions
with antiretroviral medications.62 Clearly, such trials are
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needed. The antiretroviral efavirenz may give rise to psychotic
side effects (see below).

Substance use disorders
There is a high prevalence of substance abuse among HIV
infected individuals50,92; studies have shown lifetime rates as
high as 40-50%; in one study even as high as 74%.48

Researchers evaluating the relationship between substance
abuse and HIV outcomes have primarily focused on injection
drug users, but also alcohol, marijuana, amphetamines,
cocaine and hallucinogens are frequently associated with
HIV.21,92 In a recent study from South Africa, 35.8% of 536
patients attending HIV clinics reported alcohol abuse
according to a screening test.45 Furthermore, drug and alcohol
use disorders are frequently co morbid also with other
psychiatric diseases as depression, anxiety and severe mental
illness. The combination of severe mental illness and
substance use creates raised HIV risk, for example by
increased sexual and needle-use risk-taking. HIV positive
drug abusers are reported to have higher rates of both HAD
and HIVE compared to HIV infected non-drug abusers.4,6 Up to
30% of injection drug users are HIV positive, and they seem to
have more rapid neurologic progression.21 HIV related brain
pathology thus seems to be worse in drug abusers compared
to that seen in drug free patients.4 At present, there are no
laboratory or clinical based methods to distinguish HIV
mediated effects from drug abuse mediated effects on the
brain.21 It has been shown that intravenous drug users with
HAD do less well on HAART than non-drug users93, and there
might be greater difficulties in achieving compliance in drug
users on antiretroviral therapy.4 At least 1 month should have
elapsed since cessation of substance abuse before a
diagnosis of HAD is made.20

Antiretroviral therapy: the era of HAART
The clinical manifestation of AIDS and HAD carries a poor
prognosis for the affected patient. The introduction of highly
active antiretroviral therapy (HAART) in 1996-1997 had a
dramatic effect on HIV disease and increased the life
expectancy for HIV-infected patients, and resulted in a 50%
decline in AIDS death rate.11 Maternal-infant transmission rates
have also decreased.11 The improved immune system protects
against opportunistic infections and the incidence of such
infections has fallen.6 Since the introduction of HAART, HIV
infection in western countries has been transformed from an
almost uniformly fatal condition to a chronic, manageable
disease, even though some patients fail to achieve efficient
viral suppression after receiving HAART due to drug
resistance or lack of adherence. 

HAART is now usually given as a combination of three or
four different antiretroviral drugs from at least two different
drug classes. There are over 20 different antiretrovirals
approved, distributed in four different classes of antiretroviral
drugs: nucleoside/nucleotide analogue reverse transcriptase
inhibitors (NRTIs; e.g. abacavir, emtricitabine, lamivudine,
stavudine, tenofovir, zidovudine), non-nucleoside analogue
reverse transcriptase inhibitors (NNRTIs; e.g. efavirenz,
nevirapine), protease inhibitors (e.g. lopinavir, ritonavir) and
fusion inhibitors (enfuvirtide).94 The WHO has developed
guidelines for the use of HAART in resource-limited
settings.95,96 

The WHO recommends that HIV-infected adults and
adolescents should start ART therapy when there is WHO
stage IV HIV disease, irrespective of the CD4 cell count, and in
WHO stage III with consideration of using CD4 cell counts
<350 cells/mm3 to assist decision-making. For those with WHO
stage I or II HIV disease, a CD4 cell count of < 200 cells/mm3

or a total lymphocyte count of ≤ 1200 cells/mm3 should trigger
initiation of ART. The preferred regimens for initiating HAART
under these circumstances are the combination of two
nucleosides and one of the non-nucleoside drugs: stavudine
or zidovudine (alternative: tenofovir or abacavir) plus
lamivudine or emtricitabine, plus nevirapine or efavirenz.96

Triple NRTI approach can be considered as an alternative for
first-line regimens in situations where NNRTI options provide
additional complications.96 Computer programs for predicting
response to combination antiretroviral therapy, given the viral
genotype and further information, have lately been
developed.97 Since the process of reverse transcription lacks a
proofreading mechanism, mutations leading to drug resistance
are generated frequently.97 

Efavirenz has well documented acute CNS side effects,
and have been reported in up to 50% of the patients. Such side
effects include dizziness, light-headedness, somnolence,
insomnia, unusual dreams, amnesia, agitation, derealisation,
depersonalization, hallucinations and euphoria, and typically
begin after the first dose and usually resolve within 2-4 weeks
of therapy or somewhat later.94,98 In certain patients, some
symptoms may not completely resolve and persisting CNS
side effects have been reported.98 Several other complications
can occur during antiretroviral medication, for example
metabolic and morphological changes such as lactic acidosis,
lipoatrophy, fat accumulation and dyslipidaemia.96 The immune
reconstitution inflammatory syndrome (IRIS) is a spectrum of
clinical signs and symptoms resulting from the restored ability
to amount an inflammatory response associated with immune
recovery.99 The incidence of IRIS is estimated to be 10%
among all patients initiating antiretroviral therapy.96

In the era of HAART, incidence rates of HAD have dropped
by 15 to 50%11,21,100, to as low as 10.5% 100 or even lower.101

HAART can improve cognitive performance in some patients
with HIV-associated cognitive impairment.102,103 It is not clear
whether HAART protects the brain by restraining progress of
the initial HIV infection in the CNS, or by controlling replication
in the periphery and reducing the chance of later viral re-
infection of the brain. Probably HAART acts in both ways.4

However, HAART has failed to provide complete protection
from HAD or reversal of the disease in many cases9, and the
frequency of the milder form of HIV-associated cognitive
impairment, minor cognitive motor disorder (MCMD) has not
been reduced.11,37 Furthermore, the frequency of HIVE, the
pathological manifestation of HAD and usually characterized
only in post-mortem tissue, has remained constant. This
suggests that HAART does not eliminate HIV infection in the
CNS, although HAART improves the symptoms of HIV infection
quite dramatically.3,11 HIV is believed to persist in sanctuary
sites within the body even in optimally treated patients, and
HAART is not a cure for HIV. The brain is believed to be one of
the key sanctuary sites with limited immune surveillance and
persistent HIV replication in microglial cells and perivascular
macrophages.6,11 It has further been suggested, that the poor
penetration of antiretroviral drugs across the blood-brain



REVIEW Afr J Psychiatry 2009;12:115-128

AAffrriiccaann  JJoouurrnnaall  ooff  PPssyycchhiiaattrryy  • May 2009 112233

barrier into the CNS could allow the potential for viral
sequestration in the brain and potentially cause continuing
neurological decline.104 These viral reservoirs may also
increase the risk for drug resistance and reseed the systemic
compartment.11,105 Several studies show a significant
correlation between the number of neuroactive drugs in the
antiretroviral regimen and CSF viral replication106-108, though
other studies have not found such a correlation on CSF
replication or clinical status.36,101,109 Even though some
controversy remains, it seems reasonable that neurocognitive
outcomes of HAART may be enhanced by selecting HAART
regimens that optimize penetration across the BBB. However,
definitive conclusions concerning the importance of CSF
penetration of antiretroviral drugs will probably require long-
term follow-up data from clinical trials.101 When faced with a
patient on HAART but in whom cognitive impairment is
developing, and whose plasma HIV level is well controlled, the
CSF HIV level should be measured. If HIV RNA is detectable in
the CSF, it might be necessary to change the HAART
regimen.57

Studies have revealed that the major site of inflammation in
HIVE seems to have shifted from a subcortical pattern
including the basal ganglia seen before the HAART era, to the
hippocampus and surrounding entorhinal and temporal cortex
during HAART treatment.6 HAD in the HAART era might thus
present with a mixed phenotype, with both cortical and
subcortical features, and is often milder, having a variable
progression pattern, and appears at a higher CD4 cell count.57

The impact on cortical brain regions in the era of HAART alters
the clinical expression of cognitive impairment in HIV-positive
patients, and such changes have been identified in
neuroimaging and in neuropsychological testing profiles.110,111

Since the introduction of HAART a substantial proportion of
HIV-infected individuals (<20%) have bidirectional changes in
neurocognitive symptomatology, fluctuating from normal to
abnormal and vice versa, at different levels of severity.11,20 This
fluctuation may represent a relapsing pattern of cognitive
impairment, reflecting a fluctuation of inflammatory processes
due to secondary factors as degree of viral suppression,
treatment regimens, medication adherence and drug
toxicities.110 Future research should try to analyze the causes
of this fluctuation, for example if it reflects biological changes
induced by responses (or failures) of antiretroviral therapy, and
the effects on everyday function, treatment outcomes and
patient survival.20,110 Some individuals with HIV neurocognitive
impairment fail to respond to HAART. Such events may
correspond to an irreversible stage of pathology with
prominent neuronal loss.11 Determinants of treatment response
are still unclear, but higher initial levels of CNS inflammation
may correlate with reversible neurological deficits.11 

In the US, HAART has been associated with improvement in
neurocognitive performance among HIV-positive individuals
with a CD4 count of >200 cells/mm3 as well as CD4 count of
≤200 cells/mm3.102 This has to be further evaluated on sub-
Saharan populations.112 However, WHO guidelines states that
the presence of HIV clinical disease stage IV, for example HIV
encephalopathy, should result in initiation of HAART,
independent of CD4 count. The recognition of HIV-associated
asymptomatic neurocognitive impairment (ANI) might also
promote the initiation of antiretroviral therapy, independent of
CD4 count or plasma HIV RNA levels, but this requires further

study.20 Sacktor and colleagues studied the effect of HAART on
cognitive impairment in a sub-Saharan cohort (23 HIV-positive
individuals from Kampala, Uganda).112 There was a significant
improvement in the Memorial Sloan Kettering HIV dementia
stage and in tests of verbal memory, psychomotor speed and
executive functioning after 6 months of HAART. The mean CD4
cell count improved from 71 cells/mm3 at baseline to 161
cells/mm3 at 3 months and 222 cells/mm3 at 6 months.112 The
results from this study suggest that HAART should be provided
for patients with HIV-associated cognitive impairment, also in
resource-limited areas in sub-Saharan Africa.112

HIV infection in older patients (aged >50 years) is
becoming increasingly common as HIV-positive individuals
live longer because of HAART treatment. The long-term
consequences of chronic infection and extended exposure to
HAART with respect to the brain are not known. Additive
effects of for example drug abuse or co-infection with hepatitis
C virus should also be considered.21 Several studies have
identified an increased rate of HAD among older patients, but
whether there is an additive or synergistic relationship
between aging and HIV on neuropsychological performance
is not clear.110 In addition, it is not known if HIV infection
increases the risk for other age-related neurodegenerative
disorders, perhaps by decreasing the age of onset and lower
the threshold for the clinical presentation.110 In another study
by Sacktor and colleagues113, the neuropsychological test
performance between old and young HIV-positive cases were
compared in patients with or without cognitive impairment,
and in patients with dementia. Increased age was associated
with lower performance in tests of executive functioning,
memory and motor performance in patients with or without
cognitive impairment, whereas older HIV-positive individuals
with dementia may have greater decline in executive
functioning compared to younger HIV-positive individuals with
dementia. These differences could be a result of advance age
itself or age-associated co morbidities such as coexisting
neurodegenerative or cerebrovascular disease.113 

With HAART, dramatic reductions in plasma HIV levels can
be seen within weeks, while immunological response occurs
over a few months, and can be dramatic with normalization of
CD4 counts.11 HAART also causes a reduction of HIV RNA
levels in the CNS.114,115 Before HAART, traditional biomarkers
such as CD4 level, plasma viral load, CSF viral load, and
immune activation, e.g. monocyte chemoattractant protein-1
(MCP-1) and beta2-microglobulin, were helpful in the
diagnosis of HAD.57 However, during the era of HAART these
biomarkers are less likely to be associated with dementia in
treated HIV patients.11,104,116,117 For example, undetectable CSF
HIV RNA do not indicate inactive HAD in HAART-treated
patients.117 More sensitive assays are needed to reliable detect
levels of HIV replication and active HIVE in the CNS. Bandaru
and colleagues examined potential CSF biomarkers in patients
with HIV, the majority on HAART, based on changes in
cognitive status over a 1-year period.116 They found that
increased levels of vitamin E and triglyceride C52 predicted
the onset or worsening of dementia, and that elevated levels of
sphingomyelin was associated with inactive dementia.
Elevated levels of ceramide and the accumulation of 4-
hydroxynonenals were associated with active dementia. These
findings indicate an initial up-regulation of the antioxidant
defence early in the pathogenesis in HAD. The failure of this
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defence mechanism leads to an accumulation of
sphingomyelin. The breakdown of sphingomyelin to ceramide
and the accumulation of reactive aldehydes are associated
with a decline in cognitive function.116 Thus, a combination of
markers of oxidative stress and neuronal injury might be useful
in the future for following patients with HAD. However, these
tests are currently available only in research laboratories.

Recent studies have shown that a marker of neuronal
destruction, neurofilament light protein, is elevated in the CSF
in patients with HAD.118 The possibility that HIV infection in the
CNS also might trigger some form of degenerative disease
has initiated studies of markers typically associated with
Alzheimer’s disease, and it has been shown that CSF amyloid
beta42 and tau levels correlate with HAD.119 

Although the incidence of HAD has decreased since the
introduction of HAART, the prevalence is increasing due to the
rising number of infected subjects and increased life
expectancy.6,11,116 The importance of HAD as an AIDS-defining
factor has increased9, and HIV neurocognitive disorders in the
HAART era may occur even in those patients who do not have
other evidence of active HIV disease.20 However, since the
introduction of HAART, the course of HAD appears to be much
more variable, and most HAART-treated patients with HAD
remain neurologically stable, or may show some partial
reversal of neurological impairment, for years after starting
with HAART.11 The milder form of HIV-associated cognitive
impairment, MCMD, or MND, is now more common since the
advent of HAART3, and survival is considerably longer.20 An
increased proportion of patients diagnosed with HAD now
have a CD4 cell count >200 cells/mm3 100, and incomplete
neuropsychological improvement following HAART has been
described.100 Furthermore, the rate of HIVE at autopsy has
remained constant or might even be increasing.120 Thus, HAD
continues to be an important cause of morbidity among HIV-
positive patients also in the era of HAART, and significant
cognitive impairment may persist within the limits of current
treatment approaches.11 McArthur and colleagues11 suggest
that HAD in the era of HAART may have three distinct
subtypes: (1) a “subacute progressive” dementia in untreated
patients similar to that seen in the pre-HAART era or in
patients on HAART with high viral resistance; (2) a “chronic
active” dementia in patients on HAART with poor adherence
or with low viral resistance, and (3) a “chronic inactive”
dementia in patients on HAART with good drug adherence
and effective viral suppression. A fourth subtype, “reversible
dementia”, has been described among patients with good
drug adherence and effective viral suppression.57 These terms
are based on the clinical course of the illness and can of
course only be used to classify patients over time. It is very
important to be able to identify patients who are at risk for the
development of either the subacute progressive or the chronic
active form of HAD.57

Adjuvant therapies in the treatment of HIV-associated
neurocognitive disorders has gained considerable interest,
aiming to prevent brain injury or restore neurologic and
neuropsychological function by mechanisms other than direct
antiviral effects. Even if not as potent as HAART, they may
diminish pathogenic events until antiretroviral therapy has
reduced the viral burden, and they may provide mechanistic
insight into CNS infection and brain injury.57 Adjunct benefit
have been shown for some psychiatric medications. Two drug

classes in particular, glycogen synthase kinase-3 beta (GSK-
3β) inhibitors (valproic acid and lithium) and selective
serotonin reuptake inhibitors (SSRIs) may be beneficial in this
respect.121 Valproic acid (VPA), a histone deacetylase inhibitor,
can induce activation of latent HIV within resting CD4 cells,
possibly leading to an additional depletion of remaining
provirus when used in combination with intensive ART
therapy.121 VPA may also, in conformity with lithium, provide
neuroprotection by inhibiting GSK-3β, thus protecting neural
cells from lipid accumulation and apoptosis.121 Schifitto and
colleagues conducted a phase II, double blind, placebo
controlled pilot study of VPA in HIV infected individuals. VPA
was safe and well tolerated, and a small trend toward
improvements in neuropsychological performance and brain
metabolism was found in the VPA-treated subjects.78 Lithium
has been demonstrated to prevent gp120-induced HIV
neurodegeneration in vitro122, an effect probably mediated by
inhibition of GSK-3β. In a pilot study (single-arm, open-label,
12 weeks duration) low dose oral lithium significantly
improved neuropsychological performance within eight
cognitive impaired HIV patients already on ART.77

SSRIs reduce the expression of CCR5, a chemokine co-
receptor, limiting HIV entry into macrophages.121 In a recent
study, HIV-positive individuals taking SSRIs were less likely to
have detectable HIV RNA in CSF compared to non-users. This
effect could not be attributed to better mood and adherence to
ART.121

Memantine, an uncompetitive antagonist of the N-methyl-
D-aspartate (NMDA) receptor has been used in the treatment
of neurodegenerative disorders as Alzheimer’s disease. It has
recently been tested in a Phase II randomized, double-blind,
placebo-controlled, multicenter trial on patients with mild to
severe HAD and on stable antiretroviral therapy. Memantine
was given for 16 weeks and was safe and tolerated by HIV-
infected subjects, but no significant differences in cognitive
performance was found, although magnetic resonance
spectroscopy data suggested that memantine may ameliorate
neuronal metabolism. The authors point out that longer studies
are needed to assess the full potential of neuroprotective
agents.123 

Some other agents have also been considered. The CNS
stimulant modafinil tested on HIV-positive patients resulted in
improved neuropsychological performance in an open-label, 4
weeks study.124 The psychostimulants methylphenidate and
dextroamphetamine have both been studied in small placebo-
controlled trials with some success in patients with HIV, and
these observations justify further studies.47 The hypothesis that
HAD is associated with oxidative stress and inflammation has
led to preliminary studies evaluating the efficacy of selegiline
(a dopamine agonist and antioxidant)11,110, minocycline (an
antibiotic with anti-inflammatory effects)110, nimodipine (a
calcium channel blocker)47 and TNF-α antagonists.11 There
have been no controlled trials of cholinesterase inhibitors in
treating dementia in HIV patients.47

Research on the effect of HAART treatment of HIV positive
patients with acute psychotic and/or manic symptoms is
needed. In a recent pilot study125, 42 HIV positive patients with
psychiatric symptoms at the University of Cape Town, were
given HAART (stavudine and lamivudine with nevirapine or
efavirenz). The dominating psychiatric manifestations were
sub-acute delirium/organic affective psychosis. These patients
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had a high prevalence of multiple hallucinations, severe
thought disorder, movement abnormalities, attention deficits,
disorientation, subcortical cognitive impairment and symptom
fluctuation. In addition, some patients had severe depression.
Most of the patients responded very well to HAART. 16 patients
were followed closely for 6 months, and showed a dramatic
improvement in their psychiatric symptoms after 6-8 weeks on
HAART. Furthermore, CD4 increased from 66.5 cells/mm3 at
baseline to 256 cells/mm3 at 6 months. In addition to HAART,
the patients were also given antipsychotic drug treatment, but
more specific details of the treatment regime are not given in
the report. Another study indicate that a CNS-penetrating
antiretroviral (zidovudine) offer some protection against
secondary mania.74 

Conclusion
The use and distribution of HAART is steadily increasing
outside the western world. The positive effects of HAART on
HIV disease are well documented. HAART has also decreased
the incidence of HAD, but does not give complete protection
from this condition. To be able to follow and understand the
clinical course of HAD, including possible subtypes, it will be
important for future research to focus on the development of
new biomarkers.21 There is also a need to determine the
prevalence and development of HIV-associated neurocognitive
impairment and other CNS complications of HIV, as well as
confounders and co morbidities57, in patients who are
receiving HAART.11,57 The therapeutic efficacy of HAART in the
CNS is dependent at least in part upon its ability to achieve
inhibitory drug concentrations. Therefore, finding new means
of allowing drugs to cross the BBB and gain access to the CNS
is critical for treatment of HAD and elimination of the brain as a
potential viral reservoir.3,21 A better understanding of the
pathogenesis of HAD is also needed to identify additional
therapeutic strategies for the prevention and treatment of this
neurodegenerative disease. The mechanism of HIV entry in
the CNS, the pathological and neurotoxic events that occur in
response to HIV CNS infection and the mechanism of viral
evolution within the CNS should be further elucidated.3,9 Also,
well designed clinical trials are required to gain a better
understanding of how to treat HIV patients with psychotic and
affective symptoms effectively and in safety.
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