892 DIFFERENTIAL DIAGNOSIS

The most important issue in the differential diagnosis of viral meningitis is to consider diseases that can mimic viral meningitis, including
(1) untreated or partially treated bacterial meningitis; (2) early stages
of meningitis caused by fungi, mycobacteria, or Treponema pallidum
(neurosyphilis), in which a lymphocytic pleocytosis is common,
cultures may be slow growing or negative, and hypoglycorrhachia
may not be present early; (3) meningitis caused by agents such as
Mycoplasma, Listeria spp., Brucella spp., Coxiella spp., Leptospira
spp., and Rickettsia spp.; (4) parameningeal infections; (5) neoplastic
meningitis; and (6) meningitis secondary to noninfectious inflammatory diseases, including autoimmune and hypersensitivity meningitis,
SLE and other rheumatologic diseases, sarcoidosis, Behçet’s syndrome,
and the uveomeningitic syndromes. Studies in children >28 days of
age suggest that the presence of CSF protein >0.5 g/L (sensitivity 89%,
specificity 78%) and elevated serum procalcitonin levels >0.5 ng/mL
(sensitivity 89%, specificity 89%) were clues to the presence of bacterial
as opposed to “aseptic” meningitis. A variety of clinical algorithms for
differentiating bacterial from aseptic meningitis have been developed.
One such prospectively validated system, the bacterial meningitis score,
suggests that the probability of bacterial meningitis is 0.3% or less
(negative predictive value 99.7%, 95% confidence interval 99.6–100%)
in children with CSF pleocytosis who have (1) a negative CSF Gram’s
stain, (2) CSF neutrophil count <1000 cells/μL, (3) CSF protein <80
mg/dL, (4) peripheral absolute neutrophil count of <10,000 cells/μL,
and (5) no prior history or current presence of seizures.

PART 8
Infectious Diseases

SPECIFIC VIRAL ETIOLOGIES
Enteroviruses (EV) (Chap. 228) are the most common cause of viral
meningitis, accounting for >85% of cases in which a specific etiology
can be identified. Cases may either be sporadic or occur in clusters.
EV71 has produced large epidemics of neurologic disease outside the
United States, especially in Southeast Asia, but most recently reported
cases in the United States have been sporadic. Enteroviruses are the
most likely cause of viral meningitis in the summer and fall months,
especially in children (<15 years), although cases occur at reduced
frequency year round. Although the incidence of enteroviral meningitis declines with increasing age, some outbreaks have preferentially
affected older children and adults. Meningitis outside the neonatal
period is usually benign. Patients present with sudden onset of fever;
headache; nuchal rigidity; and often constitutional signs, including
vomiting, anorexia, diarrhea, cough, pharyngitis, and myalgias. The
physical examination should include a careful search for stigmata of
enterovirus infection, including exanthems, hand-foot-mouth disease,
herpangina, pleurodynia, myopericarditis, and hemorrhagic conjunctivitis. The CSF profile is typically a lymphocytic pleocytosis (100–1000
cells/μL) with normal glucose and normal or mildly elevated protein
concentration. However, up to 15% of patients, most commonly young
infants rather than older children or adults, have a normal CSF leukocyte count. In rare cases, PMNs may predominate during the first 48 h
of illness. CSF reverse transcriptase PCR (RT-PCR) is the diagnostic
procedure of choice and is both sensitive (>95%) and specific (>100%).
CSF PCR has the highest sensitivity if performed within 48 h of symptom onset, with sensitivity declining rapidly after day 5 of symptoms.
PCR of throat washings or stool specimens may be positive for several
weeks, and positive results can help support the diagnosis of an acute
enteroviral infection. The sensitivity of routine enteroviral PCRs for
detecting EV71 is low, and specific testing may be required. Treatment
is supportive, and patients usually recover without sequelae. Chronic
and severe infections can occur in neonates and in individuals with
hypo- or agammaglobulinemia.
Arbovirus infections (Chap. 233) occur predominantly in the summer and early fall. Arboviral meningitis should be considered when
clusters of meningitis and encephalitis cases occur in a restricted geographic region during the summer or early fall. In the United States,
the most important causes of arboviral meningitis and encephalitis
are WNV, St. Louis encephalitis virus, and the California encephalitis group of viruses. In WNV epidemics, avian deaths may serve as
sentinel infections for subsequent human disease. A history of tick
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exposure or travel or residence in the appropriate geographic area
should suggest the possibility of Colorado tick fever virus or Powassan
virus infection, although nonviral tick-borne diseases, including
RMSF and Lyme neuroborreliosis, may present similarly. Arbovirus
meningoencephalitis is typically associated with a CSF lymphocytic
pleocytosis, normal glucose concentration, and normal or mildly
elevated protein concentration. However, ~45% of patients with WNV
meningoencephalitis have CSF neutrophilia, which can persist for a
week or more. The rarity of hypoglycorrhachia in WNV infection, the
absence of positive Gram’s stains, and the negative cultures help distinguish these patients from those with bacterial meningitis. Definitive
diagnosis of arboviral meningoencephalitis is based on demonstration
of viral-specific IgM in CSF or seroconversion. The prevalence of
CSF IgM increases progressively during the first week after infection,
peaking at >80% in patients with neuroinvasive disease; as a result,
repeat studies may be needed when disease suspicion is high and an
early study is negative. CSF PCR tests are available for some viruses in
selected diagnostic laboratories and at the Centers for Disease Control
and Prevention (CDC), but in the case of WNV, sensitivity (~70%) of
CSF PCR is less than that of CSF serology. WNV CSF PCR may be useful in immunocompromised patients who may have absent or reduced
antibody responses.
HSV meningitis (Chap. 216) has been increasingly recognized as
a major cause of viral meningitis in adults, and overall, it is probably
second in importance to enteroviruses as a cause of viral meningitis,
accounting for 5% of total cases overall and undoubtedly a higher
frequency of those cases occurring in adults and/or outside of the
summer-fall period when enterovirus infections are increasingly common. In adults, the majority of cases of uncomplicated meningitis
are due to HSV-2, whereas HSV-1 is responsible for 90% of cases of
HSV encephalitis. HSV meningitis occurs in ~25–35% of women and
~10–15% of men at the time of an initial (primary) episode of genital herpes. Of these patients, 20% go on to have recurrent attacks of
meningitis. Diagnosis of HSV meningitis is usually by HSV CSF PCR
because cultures may be negative, especially in patients with recurrent
meningitis. Demonstration of intrathecal synthesis of HSV-specific
antibody may also be useful in diagnosis, although antibody tests are
less sensitive and less specific than PCR and may not become positive until after the first week of infection. Although a history of or the
presence of HSV genital lesions is an important diagnostic clue, many
patients with HSV meningitis give no history and have no evidence of
active genital herpes at the time of presentation. Most cases of recurrent viral or “aseptic” meningitis, including cases previously diagnosed
as Mollaret’s meningitis, are due to HSV.
VZV meningitis should be suspected in the presence of concurrent
chickenpox or shingles. However, it is important to recognize that
VZV is being increasingly identified as an important cause of both
meningitis and encephalitis in patients without rash. The frequency of
VZV as a cause of meningitis is extremely variable, ranging from as low
as 3% to as high as 20% in different series. Diagnosis is usually based
on CSF PCR, although the sensitivity of this test may not be as high as
for the other herpesviruses. VZV serologic studies complement PCR
testing, and the diagnosis of VZV CNS infection can be made by the
demonstration of VZV-specific intrathecal antibody synthesis and/or
the presence of VZV CSF IgM antibodies, or by positive CSF cultures.
EBV infections may also produce aseptic meningitis, with or without
associated infectious mononucleosis. The presence of atypical lymphocytes in the CSF or peripheral blood is suggestive of EBV infection but
may occasionally be seen with other viral infections. EBV is almost
never cultured from CSF. Serum and CSF serology can help establish
the presence of acute infection, which is characterized by IgM viral
capsid antibodies (VCAs), antibodies to early antigens (EAs), and
the absence of antibodies to EBV-associated nuclear antigen (EBNA).
CSF PCR is another important diagnostic test, although false-positive
results may reflect viral reactivation associated with other infectious
or inflammatory processes or the presence of latent viral DNA in lymphocytes recruited due to other inflammatory conditions.
HIV meningitis should be suspected in any patient presenting with a
viral meningitis with known or suspected risk factors for HIV infection.
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