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West Nile Virus

In 2025, the Nebraska Department of Health and Human Services recorded 54 human cases of West Nile virus
(WNV). Twenty of these cases (37%) were classified as the severe neuroinvasive disease form. No deaths
were reported in 2025. To date, there has been one human WNYV disease case and one positive mosquito
sample in the state this season. However, WNV detections in Nebraska historically begin increasing in July.
Weekly WNV surveillance reports can be found by visiting the DHHS WNV Surveillance Data webpage.

In Nebraska, human WNYV infections generally follow the appearance of positive mosquito pools, typically
beginning in mid-July, peaking around Labor Day, and declining by mid-September. Most WNV-infected people
(approximately 80%) are asymptomatic. Those who develop symptoms typically do so after a 3 — 14 day
incubation period. Approximately one in five infected individuals will develop febrile disease. Symptoms of
febrile WNV disease include fever, headache, fatigue, muscle pain (myalgia)/joint pain (arthralgia), skin rash
on the trunk of the body, swollen lymph nodes, and eye pain.

Some people (1 in 150 infections) will develop neuroinvasive disease affecting the central nervous system,
including encephalitis or meningitis. Additional neuroinvasive symptoms may include high fever, headache,
neck stiffness, stupor, disorientation, coma, tremors, convulsions, muscle weakness, vision change or loss,
numbness, and paralysis (see the CDC WNV diagnosis and testing algorithm). In immunocompetent
individuals, viremia usually is resolved by the time symptoms appear, and the patient is seropositive for IgM
antibodies. Infected individuals appear to develop permanent immunity and cannot be re-infected.

Laboratory Testing

Patients suspected of WNV infection (with or without neuroinvasive disease) should be tested via PCR and/or
serology for IgM antibodies to WNV, depending on immunosuppression status (see the CDC WNV diagnosis
and testing algorithm). Both tests are widely available through commercial laboratories.

If neuroinvasive WNV is suspected (i.e., the patient has signs and symptoms consistent with meningitis,
encephalitis, or acute flaccid paralysis), PCR and serology for IgM antibodies can be performed at the
Nebraska Public Health Lab (NPHL) at DHHS expense without prior approval between July 1 and October 31.
Use the following criteria:

1. For serum, collect blood into a serum separator tube, separate serum from cells ASAP- preferably within
two hours of collection - and transfer >1 mL of serum to a sterile container. Blood for PCR may also be
collected in a lavender (EDTA) vacutainer tube. For CSF, transfer >1 mL to a sterile container. Note that a
CSF specimen paired with a serum specimen is preferred for WNV testing. Additional information, including
temperature requirements and shipping guidance, can be found on the NPHL Test Directory.

2. Place appropriate orders (see below) in NPHL’s ordering and reporting system, NUIirt. If you do not have
access to a NUIirt account, please click "Register” on the NUlirt home page. If electronic submission is not
possible, please call NPHL at 402-559-9444 for guidance.
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https://dhhs.ne.gov/Pages/Protect-Yourself-and-Loved-Ones-from-West-Nile-Virus.aspx
https://dhhs.ne.gov/Pages/West-Nile-Virus.aspx
https://www.cdc.gov/west-nile-virus/hcp/diagnosis-testing/diagnostic-testing-algorithm.html
https://www.cdc.gov/west-nile-virus/hcp/diagnosis-testing/diagnostic-testing-algorithm.html
https://www.cdc.gov/west-nile-virus/hcp/diagnosis-testing/diagnostic-testing-algorithm.html
https://nphl.org/index.cfm/test-directory/
https://nulirt.nebraskamed.com/login

« For paired serum and CSF, order “WNV IgM (WNSER)” for serum, “WNV IgM (WNCSF)” for CSF
and “WNV PCR (WNLPCR)” for CSF.

« For CSF only, order “WNV IgM (WNCSF)” along with “WNV PCR (WNLPCR).”
WNV Serology Testing Interpretation Guidelines
» Testing (+) for IgM and (-) for IgG in an acute serum is consistent with acute WNV infection. Paired acute
and convalescent sera may be useful for demonstration of seroconversion and laboratory confirmation of
WNYV infection.
» Testing (+) for IgG and (-) for IgM is consistent with infection in the distant past.

» CSF which tests (+) for IgM is consistent with acute WNV neuroinvasive disease.

» Stable antibody titers on acute and convalescent specimens suggest infection in the distant past. A four-
fold rise in IgM or IgG titers between an acute and convalescent specimen suggests acute infection.

Tests Results Interpretation
IgM negative Antibody not detected = no evidence of current or past
IgG negative infection
IgM negative Infection at an undetermined time = past infection
IgG positive
IgM positive Evidence of recent or current infections
IgG negative
IgM positive Evidence of recent or current infectiont
IgG positive
IgM indeterminate Inconclusive; request convalescent serums
IgG negative

§Paired acute and convalescent sera may be useful for demonstration of seroconversion
tSome individuals may have persisting IgM and IgG antibodies from the previous WNV season

Jamestown Canyon Virus and Cache Valley Virus

Epidemiology of Jamestown Canyon virus in Nebraska

One human case of Jamestown Canyon virus (JCV) has been reported historically in a Nebraska resident. An
epidemiological investigation at that time was unable to determine whether the infection was acquired in
Nebraska or in a location in the upper Midwest.

Most people infected with JCV do not develop symptoms. For those who do, the time from mosquito bite to
symptom onset ranges from a few days to two weeks. Initial symptoms may include fever, fatigue, headache,
cough, sore throat, or runny nose. More severe symptoms can include encephalitis, meningitis, stiff neck,
confusion, loss of coordination, difficulty speaking, or seizures. Approximately half of patients with reported
JCV are hospitalized, and deaths (n = 12) associated with JCV are rare.

Between 2011 and 2025, 362 JCV cases were reported in the U.S. across 25 states (CDC data on JCV).
Minnesota, Wisconsin, and the Upper Peninsula of Michigan have the highest incidence of human JCV cases.
Testing for JCV is not common in Nebraska or the United States; therefore, cases of JCV are likely
underreported.
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https://www.cdc.gov/jamestown-canyon/data-maps/historic-data.html

JCV positive mosquito pools have also been detected in Nebraska in recent years. JCV can be spread by
many types of mosquitoes, depending on location and time of year. Mosquitoes become infected after feeding
on deer or other animals with JCV in their blood. Infected mosquitoes can then spread JCV to people and other
animals through their bites.

Epidemiology of Cache Valley virus in Nebraska

Cache Valley virus (CVV) was first detected in mosquitoes in Utah in 1956 and has since been shown to
circulate widely in multiple types of mosquito populations across North America. While the transmission cycle
is not fully understood, mosquitoes become infected after feeding on deer or other mammals with CVV in their
blood. Infected mosquitoes can then spread CVV to mammals, including people, through their bites. Human
cases of CVV are exceedingly rare, with fewer than 10 human cases reported in the United States, although
diagnostic testing for CVV remains limited (see below). No human CVV cases have ever been reported in
Nebraska.

Most people infected with CVV remain asymptomatic. For those who develop symptoms, the time from
mosquito bite to symptom onset is unknown but suspected to range from a few days to two weeks. Initial
symptoms can include fever, fatigue, headache, nausea, vomiting, and sometimes rash. More severe
symptoms may include encephalitis, meningitis, stiff neck, confusion, loss of coordination, difficulty speaking,
or seizures. Due to the low number of cases reported, an accurate case fatality rate cannot be calculated;
however, fatalities due to complications from CVV infection have been documented. Testing for CVV is not
currently available at commercial laboratories in the United States and can only be performed at the CDC
Arboviral Diseases Branch through consultation with local and state health department authorities.

When to Consider JCV and CVV Testing for a Patient

Health care providers should:

o Consider testing for arboviral infections in persons presenting with undifferentiated febrile iliness or signs of
unexplained neurological symptoms.

o Ask about recent travel history (both in-state and out-of-state) and recent mosquito bite exposures.

o Collect appropriate diagnostic specimens.

The clinical syndromes described below, when present during months when mosquitoes are most active (June
— October), should prompt consideration for WNV testing in addition to other, more common causes of
encephalitis and septic meningitis (e.g., herpes simplex virus and enteroviruses). JCV and CVV should also be
considered in the differential etiology of suspected WNV illness, particularly if WNV testing is negative.

1. Viral encephalitis, characterized by:

a. Fever 2 100.4°F

b. CNS involvement, including altered mental status or other cortical signs (cranial nerve palsies,
paresis or paralysis, or convulsions)

c. Abnormal CSF profile suggesting a viral etiology (negative bacterial Gram stain and culture with
pleocytosis - WBC between 5 and 1500 cells/mm? and/or elevated protein level >40 mg/dL).

2. Viral meningitis, characterized by:

a. Fever 2 100.4°F

b. Headache, stiff neck, and/or other meningeal signs

c. Abnormal CSF profile suggesting viral etiology (see above)

3. Poliomyelitis-like syndromes, characterized by:

a. Acute flaccid paralysis or paresis, which may resemble Guillain-Barré syndrome, or other unexplained
movement disorders such as tremor, myoclonus, or Parkinson’s-like symptoms, especially if
associated with atypical features such as fever, altered mental status, and/or a CSF pleocytosis.
Afebrile iliness with asymmetric weakness, with or without areflexia, has also been associated with
reported WNV.
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4. Unexplained febrile iliness:
a. Especially if accompanied by headache, fatigue, myalgias, stiff neck, or rash.

Diagnosis and Testing of JCV Infections

Diagnosis is usually made via serology, typically by a positive JCV-specific IgM test or California serogroup
IgM test (see the CDC JCV diagnostic testing algorithm). Ideally, both acute (3—10 days after symptom onset)
and convalescent (2—3 weeks after the acute sample) specimens should be collected and tested. Several
commercial reference laboratories, including ARUP, Mayo Clinic, and Quest Diagnostics, offer California
serogroup virus serology testing. Commercial California serogroup virus serology can be used to screen
specimens for suspected JCV infection. Positive IgM results should be confirmed by a plaque reduction
neutralization test (PRNT) performed at the CDC. DHHS permission is required to send positive
specimens to CDC for PRNT testing.

Diagnosis and Testing of CVV Infections

Diagnosis by the CDC Arboviral Diseases Branch is made via PCR or a CVV specific IgM serology. Ideally,
both acute (3—10 days after symptom onset) and convalescent (2—3 weeks after acute sample) serum
specimens should be collected and tested. In patients with neurologic symptoms, a CSF specimen, in addition
to an acute serum specimen, should be collected and tested. Positive IgM results (CSF and/or serum) are
confirmed by the CDC Arboviral Diseases Branch using a plaque reduction neutralization test (PRNT). DHHS
permission is required to send specimens to CDC for diagnostic testing and WNV infection should first
be ruled out.

There is no JCV or CVV specific vaccine or treatment available; treatment consists of supportive care only.
Patients with severe meningeal symptoms often require pain control for headaches as well as antiemetic
therapy and rehydration for associated nausea and vomiting. Patients with encephalitis require close
monitoring for the development of elevated intracranial pressure, seizures, and inability to protect their airway.

Additional Information

CDC WNYV Clinical Testing and Diagnosis

CDC WNYV Clinical Signs and Symptoms

CDC WNV Treatment and Prevention

Nebraska DHHS WNV Page

CDC JCV Clinical Testing and Diagnosis

CDC JCV Clinical Signs, Symptoms, and Treatment

CDC CVV Clinical Testing and Diagnosis

CDC CVV Clinical Signs, Symptoms, and Treatment

Jeff Hamik, MS, MPH Timothy Tesmer, MD Sydney R. Stein, DVM, MPH
Vector-Borne Disease Epidemiologist CMO Public Health State Epidemiologist
402-471-2937 402-471-8566 402-471-8566
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https://www.cdc.gov/jamestown-canyon/hcp/diagnosis-testing/index.html
https://www.cdc.gov/west-nile-virus/hcp/diagnosis-testing/index.html
https://www.cdc.gov/west-nile-virus/hcp/clinical-signs/index.html
https://www.cdc.gov/west-nile-virus/hcp/treatment-prevention/index.html
https://dhhs.ne.gov/pages/west-nile-virus.aspx
https://www.cdc.gov/jamestown-canyon/hcp/diagnosis-testing/index.html
https://www.cdc.gov/jamestown-canyon/symptoms-diagnosis-treatment/index.html
https://www.cdc.gov/cache-valley/hcp/clinical-features-diagnosis/index.html
https://www.cdc.gov/cache-valley/symptoms-diagnosis-treatment/index.html

