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TABLE 226-16 Causes of Seizures in Patients with HIV Infection
Disease
HIV encephalopathy
Cerebral toxoplasmosis
Cryptococcal meningitis
Primary central nervous
system lymphoma
Progressive multifocal
leukoencephalopathy

Overall Contribution
to First Seizure, %
24–47
28
13
4

Fraction of Patients
Who Have Seizures, %
7–50
15–40
8
15–30

1

20

Source: From DM Holtzman et al: Am J Med 87:173, 1989.

Figure 226-39 AIDS dementia complex. Postcontrast CT scan
through the lateral ventricles of a 47-year-old man with AIDS, altered
mental status, and dementia. The lateral and third ventricles and the
cerebral sulci are abnormally prominent. Mild white matter hypodensity is seen adjacent to the frontal horns of the lateral ventricles.
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CHAPTER 226

cognitive function. This can be accomplished objectively with the
use of a Mini-Mental Status Examination (MMSE) in patients for
whom prior scores are available. For this reason, it is advisable for all
patients with a diagnosis of HIV infection to have a baseline MMSE.
However, changes in MMSE scores may be absent in patients with
mild HIV encephalopathy. Imaging studies of the CNS, by either MRI
or CT, often demonstrate evidence of cerebral atrophy (Fig. 226-39).
MRI may also reveal small areas of increased density on T2-weighted
images. Lumbar puncture is an important element of the evaluation of
patients with HIV infection and neurologic abnormalities. It is generally most helpful in ruling out or making a diagnosis of opportunistic
infections. In HIV encephalopathy, patients may have the nonspecific
findings of an increase in CSF cells and protein level. While HIV RNA
can often be detected in the spinal fluid and HIV can be cultured from
the CSF, this finding is not specific for HIV encephalopathy. There
appears to be no correlation between the presence of HIV in the CSF
and the presence of HIV encephalopathy. Elevated levels of macrophage chemoattractant protein (MCP-1), β2-microglobulin, neopterin,
and quinolinic acid (a metabolite of tryptophan reported to cause CNS
injury) have been noted in the CSF of patients with HIV encephalopathy. These findings suggest that these factors as well as inflammatory
cytokines may be involved in the pathogenesis of this syndrome.
Combination antiretroviral therapy is of benefit in patients with
HIV-associated dementia. Improvement in neuropsychiatric test
scores has been noted for both adult and pediatric patients treated
with antiretrovirals. The rapid improvement in cognitive function
noted with the initiation of cART suggests that at least some component of this problem is quickly reversible, again supporting at least a
partial role of soluble mediators in the pathogenesis. It should also
be noted that these patients have an increased sensitivity to the side
effects of neuroleptic drugs. The use of these drugs for symptomatic
treatment is associated with an increased risk of extrapyramidal side
effects; therefore, patients with HIV encephalopathy who receive these
agents must be monitored carefully. It is felt by many physicians that
the decrease in the prevalence of severe cases of HAND brought about
by cART has resulted in an increase in the prevalence of milder forms
of this disorder.
Seizures may be a consequence of opportunistic infections, neoplasms, or HIV encephalopathy (Table 226-16). The seizure threshold
is often lower than normal in patients with advanced HIV infection
due in part to the frequent presence of electrolyte abnormalities.
Seizures are seen in 15–40% of patients with cerebral toxoplasmosis,

15–35% of patients with primary CNS lymphoma, 8% of patients with
cryptococcal meningitis, and 7–50% of patients with HIV encephalopathy. Seizures may also be seen in patients with CNS tuberculosis,
aseptic meningitis, and progressive multifocal leukoencephalopathy.
Seizures may be the presenting clinical symptom of HIV disease. In
one study of 100 patients with HIV infection presenting with a first seizure, cerebral mass lesions were the most common cause, responsible
for 32 of the 100 new-onset seizures. Of these 32 cases, 28 were due to
toxoplasmosis and 4 to lymphoma. HIV encephalopathy accounted for
an additional 24 new-onset seizures. Cryptococcal meningitis was the
third most common diagnosis, responsible for 13 of the 100 seizures.
In 23 cases, no cause could be found, and it is possible that these cases
represent a subcategory of HIV encephalopathy. Of these 23 cases, 16
(70%) had 2 or more seizures, suggesting that anticonvulsant therapy
is indicated in all patients with HIV infection and seizures unless a
rapidly correctable cause is found. While phenytoin remains the initial
treatment of choice, hypersensitivity reactions to this drug have been
reported in >10% of patients with AIDS, and therefore the use of phenobarbital or valproic acid should be considered as alternatives. Due
to a variety of drug-drug interactions between antiseizure medications
and antiretrovirals, drug levels need to be monitored carefully.
Patients with HIV infection may present with focal neurologic
deficits from a variety of causes. The most common causes are toxoplasmosis, progressive multifocal leukoencephalopathy, and CNS lymphoma. Other causes include cryptococcal infections (discussed above;
also Chap. 239), stroke, and reactivation of Chagas’ disease.
Toxoplasmosis has been one of the most common causes of secondary CNS infections in patients with AIDS, but its incidence is
decreasing in the era of cART. It is most common in patients from
the Caribbean and from France, where the seroprevalence of T. gondii is around 50%. This figure is closer to 15% in the United States.
Toxoplasmosis is generally a late complication of HIV infection and
usually occurs in patients with CD4+ T cell counts <200/μL. Cerebral
toxoplasmosis is thought to represent a reactivation of latent tissue
cysts. It is 10 times more common in patients with antibodies to the
organism than in patients who are seronegative. Patients diagnosed
with HIV infection should be screened for IgG antibodies to T. gondii
during the time of their initial workup. Those who are seronegative
should be counseled about ways to minimize the risk of primary
infection including avoiding the consumption of undercooked meat
and careful hand washing after contact with soil or changing the cat
litter box. The most common clinical presentation of cerebral toxoplasmosis in patients with HIV infection is fever, headache, and focal
neurologic deficits. Patients may present with seizure, hemiparesis, or
aphasia as a manifestation of these focal deficits or with a picture more
influenced by the accompanying cerebral edema and characterized
by confusion, dementia, and lethargy, which can progress to coma.
The diagnosis is usually suspected on the basis of MRI findings of
multiple lesions in multiple locations, although in some cases only
a single lesion is seen. Pathologically, these lesions generally exhibit
inflammation and central necrosis and, as a result, demonstrate ring
enhancement on contrast MRI (Fig. 226-40) or, if MRI is unavailable or contraindicated, on double-dose contrast CT. There is usually
evidence of surrounding edema. In addition to toxoplasmosis, the
differential diagnosis of single or multiple enhancing mass lesions in
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