896 mimics of focal viral encephalitis included mycobacteria, fungi, rick-
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ettsiae, Listeria, Mycoplasma, and other bacteria (including Bartonella
sp.). Autoimmune causes of encephalitis, including those associated
with antibodies against N-methyl-d-aspartate (NMDA) receptor,
voltage-gated potassium channels (VGKC), α-amino-3-hydroxy-5methyl-4-isoxazolepropionic acid (AMPA), and γ-aminobutyric acid
(GABA) receptors, and GAD-65, have been increasingly recognized as
causes of encephalitis that can mimic that caused by viral infection. In
most cases, diagnosis is made by detection of the specific autoantibodies in serum and/or CSF. NMDA receptor antibodies have recently
been reported in some patients with HSE encephalitis, and their presence should not exclude appropriate testing and treatment for HSV
encephalitis. Autoimmune encephalitis may also be associated with
specific cancers (paraneoplastic) and onconeuronal antibodies (e.g.,
anti-Hu, Yo, Ma2, amphiphysin, CRMP5, CV2) (Chap. 122). Subacute
or chronic forms of encephalitis may occur in association with autoantibodies against thyroglobulin and thyroperoxidase (Hashimoto’s
encephalopathy) and with prion diseases.
Infection caused by the ameba Naegleria fowleri can also cause acute
meningoencephalitis (primary amebic meningoencephalitis), whereas
that caused by Acanthamoeba and Balamuthia more typically produces subacute or chronic granulomatous amebic meningoencephalitis. Naegleria thrive in warm, iron-rich pools of water, including those
found in drains, canals, and both natural and human-made outdoor
pools. Infection has typically occurred in immunocompetent children
with a history of swimming in potentially infected water. The CSF, in
contrast to the typical profile seen in viral encephalitis, often resembles
that of bacterial meningitis with a neutrophilic pleocytosis and hypoglycorrhachia. Motile trophozoites can be seen in a wet mount of
warm, fresh CSF. There have been an increasing number of cases of
Balamuthia mandrillaris amebic encephalitis mimicking acute viral
encephalitis in children and immunocompetent adults. This organism
has also been associated with encephalitis in recipients of transplanted
organs from a donor with unrecognized infection. No effective treatment has been identified, and mortality approaches 100%.
Encephalitis can be caused by the raccoon pinworm Baylisascaris
procyonis. Clues to the diagnosis include a history of raccoon exposure,
especially of playing in or eating dirt potentially contaminated with
raccoon feces. Most patients are children, and many have an associated eosinophilia.
Once nonviral causes of encephalitis have been excluded, the major
diagnostic challenge is to distinguish HSV from other viruses that
cause encephalitis. This distinction is particularly important because
in virtually every other instance the therapy is supportive, whereas specific and effective antiviral therapy is available for HSV, and its efficacy
is enhanced when it is instituted early in the course of infection. HSV
encephalitis should be considered when clinical features suggesting
involvement of the inferomedial frontotemporal regions of the brain
are present, including prominent olfactory or gustatory hallucinations,
anosmia, unusual or bizarre behavior or personality alterations, or
memory disturbance. HSV encephalitis should always be suspected in
patients with signs and symptoms consistent with acute encephalitis
with focal findings on clinical examination, neuroimaging studies, or
EEG. The diagnostic procedure of choice in these patients is CSF PCR
analysis for HSV. A positive CSF PCR establishes the diagnosis, and a
negative test dramatically reduces the likelihood of HSV encephalitis
(see above).
The anatomic distribution of lesions may provide an additional clue to diagnosis. Patients with rapidly progressive
encephalitis and prominent brainstem signs, symptoms, or
neuroimaging abnormalities may be infected by flaviviruses (WNV, St.
Louis encephalitis virus, Japanese encephalitis virus), HSV, rabies, or
L. monocytogenes. Significant involvement of deep gray matter structures, including the basal ganglia and thalamus, should also suggest
possible flavivirus infection. These patients may present clinically with
prominent movement disorders (tremor, myoclonus) or parkinsonian
features. Patients with WNV infection can also present with a poliomyelitis-like acute flaccid paralysis, as can patients infected with EV71
and, less commonly, other enteroviruses. Acute flaccid paralysis is
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characterized by the acute onset of a lower motor neuron type of weakness with flaccid tone, reduced or absent reflexes, and relatively
preserved sensation. The complete eradication of polio remains an
ongoing challenge despite a continuing World Health Organization
poliovirus elimination campaign. Three hundred forty-one cases of
polio (almost all due to serotype 1) have been reported in 2013 from
eight countries (Somalia 183 cases, Pakistan 63, Nigeria 51, Kenya 14,
Syria 13, Afghanistan 9, Ethiopia 6, and Cameroon 2). There have been
small outbreaks of poliomyelitis associated with vaccine strains of
virus that have reverted to virulence through mutation or recombination with circulating wild-type enteroviruses in Hispaniola, China, the
Philippines, Indonesia, Nigeria, and Madagascar.
Epidemiologic factors may provide important clues to the diagnosis
of viral meningitis or encephalitis. Particular attention should be paid
to the season of the year; the geographic location and travel history;
and possible exposure to animal bites or scratches, rodents, and ticks.
Although transmission from the bite of an infected dog remains the
most common cause of rabies worldwide, in the United States very few
cases of dog rabies occur, and the most common risk factor is exposure
to bats—although a clear history of a bite or scratch is often lacking.
The classic clinical presentation of encephalitic (furious) rabies is
fever, fluctuating consciousness, and autonomic hyperactivity. Phobic
spasms of the larynx, pharynx, neck muscles, and diaphragm can be
triggered by attempts to swallow water (hydrophobia) or by inspiration
(aerophobia). Patients may also present with paralytic (dumb) rabies
characterized by acute ascending paralysis. Rabies due to the bite of a
bat has a different clinical presentation than classic rabies due to a dog
or wolf bite. Patients present with focal neurologic deficits, myoclonus,
seizures, and hallucinations; phobic spasms are not a typical feature.
Patients with rabies have a CSF lymphocytic pleocytosis and may show
areas of increased T2 signal abnormality in the brainstem, hippocampus, and hypothalamus. Diagnosis can be made by finding rabies virus
antigen in brain tissue or in the neural innervation of hair follicles at
the nape of the neck. PCR amplification of viral nucleic acid from CSF
and saliva or tears may also enable diagnosis. Serology is frequently
negative in both serum and CSF in the first week after onset of infection, which limits its acute diagnostic utility. No specific therapy is
available, and cases are almost invariably fatal, with isolated survivors
having devastating neurologic sequelae.
State public health authorities provide a valuable resource concerning isolation of particular agents in individual regions. Regular updates
concerning the number, type, and distribution of cases of arboviral
encephalitis can be found on the CDC and U.S. Geological Survey
(USGS) websites (http://www.cdc.gov and http://diseasemaps.usgs.gov).
TREATMENT

Viral Encephalitis

Specific antiviral therapy should be initiated when appropriate.
Vital functions, including respiration and blood pressure, should be
monitored continuously and supported as required. In the initial
stages of encephalitis, many patients will require care in an intensive
care unit. Basic management and supportive therapy should include
careful monitoring of ICP, fluid restriction, avoidance of hypotonic
intravenous solutions, and suppression of fever. Seizures should be
treated with standard anticonvulsant regimens, and prophylactic
therapy should be considered in view of the high frequency of seizures in severe cases of encephalitis. As with all seriously ill, immobilized patients with altered levels of consciousness, encephalitis
patients are at risk for aspiration pneumonia, stasis ulcers and decubiti, contractures, deep venous thrombosis and its complications,
and infections of indwelling lines and catheters.
Acyclovir is of benefit in the treatment of HSV and should be
started empirically in patients with suspected viral encephalitis,
especially if focal features are present, while awaiting viral diagnostic studies. Treatment should be discontinued in patients found not
to have HSV encephalitis, with the possible exception of patients
with severe encephalitis due to VZV or EBV. HSV, VZV, and EBV
all encode an enzyme, deoxypyrimidine (thymidine) kinase, that
phosphorylates acyclovir to produce acyclovir-5’-monophosphate.
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