TREATMENT

Acute Viral Meningitis

Treatment of almost all cases of viral meningitis is primarily symptomatic and includes use of analgesics, antipyretics, and antiemetics. Fluid and electrolyte status should be monitored. Patients with
suspected bacterial meningitis should receive appropriate empirical
therapy pending culture results (see above). Hospitalization may
not be required in immunocompetent patients with presumed viral
meningitis and no focal signs or symptoms, no significant alteration
in consciousness, and a classic CSF profile (lymphocytic pleocytosis, normal glucose, negative Gram’s stain) if adequate provision
for monitoring at home and medical follow-up can be ensured.
Immunocompromised patients; patients with significant alteration in consciousness, seizures, or the presence of focal signs and
symptoms suggesting the possibility of encephalitis or parenchymal
brain involvement; and patients who have an atypical CSF profile
should be hospitalized. Oral or intravenous acyclovir may be of benefit in patients with meningitis caused by HSV-1 or -2 and in cases
of severe EBV or VZV infection. Data concerning treatment of HSV,
EBV, and VZV meningitis are extremely limited. Seriously ill patients
should probably receive intravenous acyclovir (15–30 mg/kg per
day in three divided doses), which can be followed by an oral drug
such as acyclovir (800 mg five times daily), famciclovir (500 mg tid),
or valacyclovir (1000 mg tid) for a total course of 7–14 days. Patients
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who are less ill can be treated with oral drugs alone. Patients with 893
HIV meningitis should receive highly active antiretroviral therapy
(Chap. 226). There is no specific therapy of proven benefit for
patients with arboviral encephalitis, including that caused by WNV.
Patients with viral meningitis who are known to have deficient
humoral immunity (e.g., X-linked agammaglobulinemia) and who
are not already receiving either intramuscular gamma globulin or
intravenous immunoglobulin (IVIg) should be treated with these
agents. Intraventricular administration of immunoglobulin through
an Ommaya reservoir has been tried in some patients with chronic
enteroviral meningitis who have not responded to intramuscular or
intravenous immunoglobulin.
Vaccination is an effective method of preventing the development of meningitis and other neurologic complications associated
with poliovirus, mumps, measles, rubella, and varicella infection.
A live attenuated VZV vaccine (Varivax) is available in the United
States. Clinical studies indicate an effectiveness rate of 70–90% for
this vaccine, but a booster may be required after ~10 years to maintain immunity. A related vaccine (Zostavax) is recommended for
prevention of herpes zoster (shingles) in adults over the age of 60.
An inactivated varicella vaccine is available for transplant recipients
and others for whom live viral vaccines are contraindicated
PROGNOSIS
In adults, the prognosis for full recovery from viral meningitis is
excellent. Rare patients complain of persisting headache, mild mental impairment, incoordination, or generalized asthenia for weeks to
months. The outcome in infants and neonates (<1 year) is less certain;
intellectual impairment, learning disabilities, hearing loss, and other
lasting sequelae have been reported in some studies.

VIRAL ENCEPHALITIS
DEFINITION
In contrast to viral meningitis, where the infectious process and associated inflammatory response are limited largely to the meninges, in
encephalitis the brain parenchyma is also involved. Many patients with
encephalitis also have evidence of associated meningitis (meningoencephalitis) and, in some cases, involvement of the spinal cord or nerve
roots (encephalomyelitis, encephalomyeloradiculitis).
CLINICAL MANIFESTATIONS
In addition to the acute febrile illness with evidence of meningeal
involvement characteristic of meningitis, the patient with encephalitis
commonly has an altered level of consciousness (confusion, behavioral abnormalities), or a depressed level of consciousness ranging
from mild lethargy to coma, and evidence of either focal or diffuse
neurologic signs and symptoms. Patients with encephalitis may have
hallucinations, agitation, personality change, behavioral disorders,
and, at times, a frankly psychotic state. Focal or generalized seizures
occur in many patients with encephalitis. Virtually every possible type
of focal neurologic disturbance has been reported in viral encephalitis;
the signs and symptoms reflect the sites of infection and inflammation.
The most commonly encountered focal findings are aphasia, ataxia,
upper or lower motor neuron patterns of weakness, involuntary movements (e.g., myoclonic jerks, tremor), and cranial nerve deficits (e.g.,
ocular palsies, facial weakness). Involvement of the hypothalamicpituitary axis may result in temperature dysregulation, diabetes insipidus, or the development of the syndrome of inappropriate secretion
of antidiuretic hormone (SIADH). Even though neurotropic viruses
typically cause pathologic injury in distinct regions of the CNS, variations in clinical presentations make it impossible to reliably establish
the etiology of a specific case of encephalitis on clinical grounds alone
(see “Differential Diagnosis,” below).

CHAPTER 164 Meningitis, Encephalitis, Brain Abscess, and Empyema

Meningitis may occur following primary infection with HIV in 5–10%
of cases and less commonly at later stages of illness. Cranial nerve
palsies, most commonly involving cranial nerves V, VII, or VIII,
are more common in HIV meningitis than in other viral infections.
Diagnosis can be confirmed by detection of HIV genome in blood or
CSF. Seroconversion may be delayed, and patients with negative HIV
serologies who are suspected of having HIV meningitis should be
monitored for delayed seroconversion. For further discussion of HIV
infection, see Chap. 226.
Mumps (Chap. 231e) should be considered when meningitis occurs
in the late winter or early spring, especially in males (male-to-female
ratio 3:1). With the widespread use of the live attenuated mumps vaccine in the United States since 1967, the incidence of mumps meningitis has fallen by >95%; however, mumps remains a potential source
of infection in nonimmunized individuals and populations. Rare
cases (10–100:100,000 vaccinated individuals) of vaccine-associated
mumps meningitis have been described, with onset typically 2–4
weeks after vaccination. The presence of parotitis, orchitis, oophoritis,
pancreatitis, or elevations in serum lipase and amylase is suggestive
of mumps meningitis; however, their absence does not exclude the
diagnosis. Clinical meningitis was previously estimated to occur in
10–30% of patients with mumps parotitis; however, in a recent U.S.
outbreak of nearly 2600 cases of mumps, only 11 cases of meningitis
were identified, suggesting the incidence may be lower than previously
suspected. Mumps infection confers lifelong immunity, so a documented history of previous infection excludes this diagnosis. Patients
with meningitis have a CSF pleocytosis that can exceed 1000 cells/μL
in 25%. Lymphocytes predominate in 75%, although CSF neutrophilia
occurs in 25%. Hypoglycorrhachia, occurs in 10–30% of patients and
may be a clue to the diagnosis when present. Diagnosis is typically
made by culture of virus from CSF or by detecting IgM antibodies or
seroconversion. CSF PCR is available in some diagnostic and research
laboratories.
LCMV infection (Chap. 233) should be considered when aseptic
meningitis occurs in the late fall or winter and in individuals with a
history of exposure to house mice (Mus musculus), pet or laboratory
rodents (e.g., hamsters, rats, mice), or their excreta. Some patients have
an associated rash, pulmonary infiltrates, alopecia, parotitis, orchitis,
or myopericarditis. Laboratory clues to the diagnosis of LCMV, in
addition to the clinical findings noted above, may include the presence
of leukopenia, thrombocytopenia, or abnormal liver function tests.
Some cases present with a marked CSF pleocytosis (>1000 cells/μL)
and hypoglycorrhachia (<30%). Diagnosis is based on serology and/or
culture of virus from CSF.

ETIOLOGY
In the United States, there are an estimated ~20,000 cases of encephalitis per year, although the actual number of cases is likely to be
significantly larger. Despite comprehensive diagnostic efforts, the
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