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900 Serologic studies are of no utility in diagnosis due to high basal 
seroprevalence level, but may contribute to risk stratification in 
patients contemplating therapy with immunomodulatory drugs such 
as natalizumab.

TREATMENT	 �Progressive Multifocal 
Leukoencephalopathy

No effective therapy for PML is available. There are case reports 
of potential beneficial effects of the 5-HT2a receptor antagonist 
mirtazapine, which may inhibit binding of JCV to its receptor on oli-
godendrocytes. Retrospective noncontrolled studies have also sug-
gested a possible beneficial effect of treatment with interferon-α. 
Neither of these agents has been tested in randomized controlled 
clinical trials. A prospective multicenter clinical trial to evaluate the 
efficacy of the antimalarial drug mefloquine failed to show benefit. 
Intravenous and/or intrathecal cytarabine were not shown to be 
of benefit in a randomized controlled trial in HIV-associated PML, 
although some experts suggest that cytarabine may have therapeu-
tic efficacy in situations where breakdown of the blood-brain barrier 
allows sufficient CSF penetration. A randomized controlled trial of 
cidofovir in HIV-associated PML also failed to show significant ben-
efit. Because PML almost invariably occurs in immunocompromised 
individuals, any therapeutic interventions designed to enhance or 
restore immunocompetence should be considered. Perhaps the 
most dramatic demonstration of this is disease stabilization and, in 
rare cases, improvement associated with the improvement in the 
immune status of HIV-positive patients with AIDS following institu-
tion of HAART. In HIV-positive PML patients treated with HAART, 
1-year survival is ~50%, although up to 80% of survivors may have 
significant neurologic sequelae. HIV-positive PML patients with 
higher CD4 counts (>300/μL) and low or nondetectable HIV viral 
loads have a better prognosis than those with lower CD4 counts and 
higher viral loads. Although institution of HAART enhances survival 
in HIV-positive PML patients, the associated immune reconstitution 
in patients with an underlying opportunistic infection such as PML 
may also result in a severe CNS inflammatory syndrome (IRIS) associ-
ated with clinical worsening, CSF pleocytosis, and the appearance of 
new enhancing MRI lesions. Patients receiving natalizumab or other 
immunomodulatory antibodies, who are suspected of having PML, 
should have therapy immediately halted and circulating antibodies 
removed by plasma exchange. Patients should be closely monitored 
for development of IRIS, which is generally treated with intravenous 
glucocorticoids, although controlled clinical trials of efficacy remain 
lacking.

SUBACUTE SCLEROSING PANENCEPHALITIS (SSPE)
SSPE is a rare chronic, progressive demyelinating disease of the CNS 
associated with a chronic nonpermissive infection of brain tissue with 
measles virus. The frequency has been estimated at 1 in 100,000–
500,000 measles cases. An average of five cases per year are reported 
in the United States. The incidence has declined dramatically since 
the introduction of a measles vaccine. Most patients give a history of 
primary measles infection at an early age (2 years), which is followed 
after a latent interval of 6–8 years by the development of a progres-
sive neurologic disorder. Some 85% of patients are between 5 and 
15 years old at diagnosis. Initial manifestations include poor school 
performance and mood and personality changes. Typical signs of a 
CNS viral infection, including fever and headache, do not occur. As the 
disease progresses, patients develop progressive intellectual deteriora-
tion, focal and/or generalized seizures, myoclonus, ataxia, and visual 
disturbances. In the late stage of the illness, patients are unresponsive, 
quadriparetic, and spastic, with hyperactive tendon reflexes and exten-
sor plantar responses.

Diagnostic Studies  MRI is often normal early, although areas of 
increased T2 signal develop in the white matter of the brain and brain-
stem as disease progresses. The EEG may initially show only nonspecific 

slowing, but with disease progression, patients develop a characteristic 
periodic pattern with bursts of high-voltage, sharp, slow waves every 
3–8 s, followed by periods of attenuated (“flat”) background. The CSF 
is acellular with a normal or mildly elevated protein concentration and 
a markedly elevated gamma globulin level (>20% of total CSF protein). 
CSF antimeasles antibody levels are invariably elevated, and oligo-
clonal antimeasles antibodies are often present. Measles virus can be 
cultured from brain tissue using special cocultivation techniques. Viral 
antigen can be identified immunocytochemically, and viral genome 
can be detected by in situ hybridization or PCR amplification.

TREATMENT	 Subacute Sclerosing Panencephalitis
No definitive therapy for SSPE is available. Treatment with iso-
prinosine (Inosiplex, 100 mg/kg per day), alone or in combina-
tion with intrathecal or intraventricular interferon-α, has been 
reported to prolong survival and produce clinical improvement 
in some patients but has never been subjected to a controlled 
clinical trial.

PROGRESSIVE RUBELLA PANENCEPHALITIS
This is an extremely rare disorder that primarily affects males with 
congenital rubella syndrome, although isolated cases have been 
reported following childhood rubella. After a latent period of 8–19 
years, patients develop progressive neurologic deterioration. The man-
ifestations are similar to those seen in SSPE. CSF shows a mild lym-
phocytic pleocytosis, slightly elevated protein concentration, markedly 
increased gamma globulin, and rubella virus–specific oligoclonal 
bands. No therapy is available. Universal prevention of both congenital 
and childhood rubella through the use of the available live attenuated 
rubella vaccine would be expected to eliminate the disease.

BRAIN ABSCESS

DEFINITION
A brain abscess is a focal, suppurative infection within the brain paren-
chyma, typically surrounded by a vascularized capsule. The term cere-
britis is often employed to describe a nonencapsulated brain abscess.

EPIDEMIOLOGY
A bacterial brain abscess is a relatively uncommon intracranial 
infection, with an incidence of ~0.3–1.3:100,000 persons per 
year. Predisposing conditions include otitis media and mas-

toiditis, paranasal sinusitis, pyogenic infections in the chest or other 
body sites, penetrating head trauma or neurosurgical procedures, and 
dental infections. In immunocompetent individuals the most impor-
tant pathogens are Streptococcus spp. (anaerobic, aerobic, and viridans 
[40%]), Enterobacteriaceae (Proteus spp., E. coli sp., Klebsiella spp. 
[25%]), anaerobes (e.g., Bacteroides spp., Fusobacterium spp. [30%]), 
and staphylococci (10%). In immunocompromised hosts with under-
lying HIV infection, organ transplantation, cancer, or immunosup-
pressive therapy, most brain abscesses are caused by Nocardia spp., 
Toxoplasma gondii, Aspergillus spp., Candida spp., and C. neoformans. 
In Latin America and in immigrants from Latin America, the most 
common cause of brain abscess is Taenia solium (neurocysticercosis). 
In India and East Asia, mycobacterial infection (tuberculoma) remains 
a major cause of focal CNS mass lesions.

ETIOLOGY
A brain abscess may develop (1) by direct spread from a contiguous 
cranial site of infection, such as paranasal sinusitis, otitis media, mas-
toiditis, or dental infection; (2) following head trauma or a neurosurgi-
cal procedure; or (3) as a result of hematogenous spread from a remote 
site of infection. In up to 25% of cases, no obvious primary source of 
infection is apparent (cryptogenic brain abscess).

Approximately one-third of brain abscesses are associated with 
otitis media and mastoiditis, often with an associated cholesteatoma.  
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