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ABSTRACT

Background La Crosse encephalitis is a mosquito-
borne disease that can be mistaken for herpes simplex
encephalitis. It has been reported in 28 states but may
be underrecognized.

Methods We investigated the manifestations and
clinical course of La Crosse encephalitis in 127 pa-
tients hospitalized from 1987 through 1996. The diag-
nosis was established by serologic testing for IgM and
IgG antibodies to La Crosse virus. Data were collect-
ed by chart review.

Results  Most of the patients were school-aged chil-
dren (mean [=SD] age, 7.8+3.5 years; range, 0.5 to
15.0). Symptoms included headache, fever, and vom-
iting (each in 70 percent or more of the patients), sei-
zures (in 46 percent), and disorientation (in 42 percent).
Thirteen percent had aseptic meningitis. Hyponatre-
mia developed in 21 percent, and there were signs of
increased intracranial pressure in 13 percent. Six pa-
tients, including three with cerebral herniation, under-
went intracranial-pressure monitoring. The 13 patients
(11 percent) whose condition deteriorated in the hos-
pital had decreases in serum sodium levels (P=0.007)
and increases in body temperature (P=0.003) at the
time of deterioration. At admission, these patients
more often had a history of vomiting (P=0.047) and
a score of 12 or lower on the Glasgow Coma Scale
(P=0.02) than the others; a trend toward a greater
prevalence of seizures at admission was also evident
in this group (P=0.07). All the patients survived, but
15 of them (12 percent) had neurologic deficits at dis-
charge. Follow-up assessments, performed in 28 chil-
dren, suggested an increase in cognitive and behav-
ioral deficits 10 to 18 months after the episode of
encephalitis.

Conclusions La Crosse virus infection should be
considered in children who present with aseptic men-
ingitis or encephalitis. Hyponatremia and increasing
body temperature may be related to clinical deterio-
ration. (N Engl J Med 2001;344:801-7.)
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A CROSSE virus is the most pathogenic
member of the California encephalitis sero-
group. It was first isolated from the brain of
a four-year-old child who had died of “rural
encephalitis” in La Crosse County, Wisconsin.! The
virus is transmitted by the tree-hole mosquito, Aedes
triseriatus, and causes the most prevalent arboviral in-
fection in children in North America.l”” Nevertheless,
La Crosse encephalitis often goes unrecognized. The
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virus typically cannot be recovered from cerebrospinal
fluid, and the disease can masquerade as enteroviral
meningitis when mild and as herpes simplex enceph-
alitis when severe.81# Currently, there is no antiviral
therapy that has been approved by the Food and Drug
Administration (FDA) for La Crosse encephalitis.

The death of a child with La Crosse encephalitis at
the Charleston Area Medical Center in West Virginia
in 1987 spurred the establishment of a surveillance
program, which revealed the disease to be highly en-
demic in West Virginia, with an incidence (20 to 30
cases per 100,000 children less than 15 years of age)
similar to that in areas of endemic disease in the Mid-
west.1518 Over a 10-year period, we treated 127 in-
patients with La Crosse encephalitis.

The objectives of this study were to provide an up-
dated description of the manifestations and manage-
ment of this disease and to identify factors associated
with clinical deterioration.1.16

METHODS
Patients

Data on patients who were admitted to the Charleston Area Med-
ical Center with La Crosse encephalitis from 1987 through 1996
were reviewed with use of a data-collection instrument designed
in 1990. Criteria for inclusion in the study were clinical evidence of
meningitis or encephalitis (seizures, disorientation, coma, or focal
neurologic signs); an elevated white-cell count in the cerebrospi-
nal fluid; and a serum titer of IgM antibody to La Crosse virus of
at least 1:10, a serum titer of IgG antibody to La Crosse virus of at
least 1:160, or both; or an increase in the serum titer of antibody
to La Crosse virus to at least four times its value at the time of ad-
mission. Serum IgM and IgG antibodies to La Crosse virus were
detected by indirect immunofluorescence.t?

Statistical Analysis

We used Student’s t-test or analysis of variance for continuous
variables, the chi-square test or Fisher’s exact test for categorical
variables, and nonparametric methods as appropriate. For contin-
uous variables, means and standard deviations are reported for de-
scriptive statistics, whereas means and standard errors are reported
for comparative analyses. Univariate analyses were performed to
identify clinical and laboratory variables at admission that were as-
sociated with in-hospital deterioration. Seven patients began receiv-
ing investigational antiviral therapy (or placebo) for symptoms
present at admission and were excluded from the univariate analy-
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