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tion of the CNS macrophages or glial cells or may be secondary to the
release of neurotoxins and potentially toxic cytokines such as IL-1β,
TNF-α, IL-6, and TGF-β. It has been reported that HIV-infected
individuals with the E4 allele for apoE are at increased risk for AIDS
encephalopathy and peripheral neuropathy. Virtually all patients
with HIV infection have some degree of nervous system involvement
with the virus. This is evidenced by the fact that CSF findings are
abnormal in ~90% of patients, even during the asymptomatic phase
of HIV infection. CSF abnormalities include pleocytosis (50–65% of
patients), detection of viral RNA (~75%), elevated CSF protein (35%),
and evidence of intrathecal synthesis of anti-HIV antibodies (90%). It
is important to point out that evidence of infection of the CNS with
HIV does not imply impairment of cognitive function. The neurologic
function of an HIV-infected individual should be considered normal
unless clinical signs and symptoms suggest otherwise.
Aseptic meningitis may be seen in any but the very late stages of
HIV infection. In the setting of acute primary infection, patients may
experience a syndrome of headache, photophobia, and meningismus. Rarely, an acute encephalopathy due to encephalitis may occur.
Cranial nerve involvement may be seen, predominantly cranial nerve
VII but occasionally V and/or VIII. CSF findings include a lymphocytic pleocytosis, elevated protein level, and normal glucose level. This
syndrome, which cannot be clinically differentiated from other viral
meningitides (Chap. 165), usually resolves spontaneously within 2–4
weeks; however, in some patients, signs and symptoms may become
chronic. Aseptic meningitis may occur any time in the course of HIV
infection; however, it is rare following the development of AIDS. This
suggests that clinical aseptic meningitis in the context of HIV infection
is an immune-mediated disease.
Cryptococcus is the leading infectious cause of meningitis in patients
with AIDS (Chap. 239). While the vast majority of these are due to C.
neoformans, up to 12% may be due to C. gattii. Cryptococcal meningitis is the initial AIDS-defining illness in ~2% of patients and generally
occurs in patients with CD4+ T cell counts <100/μL. Cryptococcal
meningitis is particularly common in untreated patients with AIDS
in Africa, occurring in ~5% of patients. Most patients present with a
picture of subacute meningoencephalitis with fever, nausea, vomiting,
altered mental status, headache, and meningeal signs. The incidence
of seizures and focal neurologic deficits is low. The CSF profile may be
normal or may show only modest elevations in WBC or protein levels
and decreases in glucose. The opening pressure in the CSF is usually
elevated. In addition to meningitis, patients may develop cryptococcomas and cranial nerve involvement. Approximately one-third of
patients also have pulmonary disease. Uncommon manifestations of
cryptococcal infection include skin lesions that resemble molluscum
contagiosum, lymphadenopathy, palatal and glossal ulcers, arthritis,
gastroenteritis, myocarditis, and prostatitis. The prostate gland may
serve as a reservoir for smoldering cryptococcal infection. The diagnosis of cryptococcal meningitis is made by identification of organisms
in spinal fluid with india ink examination or by the detection of cryptococcal antigen. Blood cultures for fungus are often positive. A biopsy
may be needed to make a diagnosis of CNS cryptococcoma. Treatment
is with IV amphotericin B 0.7 mg/kg daily, or liposomal amphotericin
4–6 mg/kg daily, with flucytosine 25 mg/kg qid for at least 2 weeks
if possible, continuing with amphotericin alone ideally until the CSF
culture turns negative. Decreases in renal function in association with
amphotericin can lead to increases in flucytosine levels and subsequent
bone marrow suppression. Amphotericin is followed by fluconazole
400 mg/d PO for 8 weeks, and then fluconazole 200 mg/d until the
CD4+ T cell count has increased to >200 cells/μL for 6 months in
response to cART. Repeated lumbar puncture may be required to
manage increased intracranial pressure. Symptoms may recur with
initiation of cART as an immune reconstitution syndrome (see above).
Other fungi that may cause meningitis in patients with HIV infection
are C. immitis and H. capsulatum. Meningoencephalitis has also been
reported due to Acanthamoeba or Naegleria.
HIV-associated dementia consists of a constellation of signs and
symptoms of CNS disease. While this is generally a late complication
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of HIV infection that progresses slowly over months, it can be seen in
patients with CD4+ T cell counts >350 cells/μL. A major feature of this
entity is the development of dementia, defined as a decline in cognitive ability from a previous level. It may present as impaired ability to
concentrate, increased forgetfulness, difficulty reading, or increased
difficulty performing complex tasks. Initially these symptoms may be
indistinguishable from findings of situational depression or fatigue. In
contrast to “cortical” dementia (such as Alzheimer’s disease), aphasia,
apraxia, and agnosia are uncommon, leading some investigators to classify HIV encephalopathy as a “subcortical dementia” characterized by
defects in short-term memory and executive function (see below). In
addition to dementia, patients with HIV encephalopathy may also have
motor and behavioral abnormalities. Among the motor problems are
unsteady gait, poor balance, tremor, and difficulty with rapid alternating
movements. Increased tone and deep tendon reflexes may be found in
patients with spinal cord involvement. Late stages may be complicated
by bowel and/or bladder incontinence. Behavioral problems include
apathy, irritability, and lack of initiative, with progression to a vegetative state in some instances. Some patients develop a state of agitation
or mild mania. These changes usually occur without significant changes
in level of alertness. This is in contrast to the finding of somnolence in
patients with dementia due to toxic/metabolic encephalopathies.
HIV-associated dementia is the initial AIDS-defining illness in
~3% of patients with HIV infection and thus only rarely precedes
clinical evidence of immunodeficiency. Clinically significant encephalopathy eventually develops in ~25% of untreated patients with AIDS.
As immunologic function declines, the risk and severity of HIVassociated dementia increases. Autopsy series suggest that 80–90% of
patients with HIV infection have histologic evidence of CNS involvement. Several classification schemes have been developed for grading
HIV encephalopathy; a commonly used clinical staging system is
outlined in Table 226-15.
The precise cause of HIV-associated dementia remains unclear,
although the condition is thought to be a result of a combination of
direct effects of HIV on the CNS and associated immune activation.
HIV has been found in the brains of patients with HIV encephalopathy
by Southern blot, in situ hybridization, PCR, and electron microscopy.
Multinucleated giant cells, macrophages, and microglial cells appear
to be the main cell types harboring virus in the CNS. Histologically,
the major changes are seen in the subcortical areas of the brain and
include pallor and gliosis, multinucleated giant cell encephalitis, and
vacuolar myelopathy. Less commonly, diffuse or focal spongiform
changes occur in the white matter. Areas of the brain involved in
motor function, language, and judgment are most severely affected.
There are no specific criteria for a diagnosis of HIV-associated dementia, and this syndrome must be differentiated from a number of other
diseases that affect the CNS of HIV-infected patients (Table 226-14).
The diagnosis of dementia depends on demonstrating a decline in

TABLE 226-15 Clinical Staging of HAND according to Frascati Criteria
Stage
Asymptomatic
Mild neurocognitive
disorder
HIV-associated
dementia

Neurocognitive
Statusa
1 SD below mean in
2 cognitive domains
1 SD below mean in
2 cognitive domains
2 SD below mean in
2 cognitive domains

Functional Statusb
No impairments in
activities of daily living
Impairments in activities
of daily living
Notable impairments in
activities of daily living

Neurocognitive testing should include assessment of at least 5 domains, including
attention-information processing, language, abstraction-executive, complex perceptual
motor skills, memory (including learning and recall), simple motor skills, or sensory
perceptual skills. Appropriate norms must be available to establish the number of
domains in which performance is below 1 SD. bFunctional status is typically assessed
by self-reporting but might be corroborated by a collateral source. No agreed measures
exist for HIV-associated neurocognitive disorder criteria. Note that, for diagnosis of
HIV-associated neurocognitive disorder, other causes of dementia must be ruled out
and potential confounding effects of substance use or psychiatric illness should be
considered.
a

Source: Adapted from A Antinori et al: Neurology 69:1789, 2007.
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