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Western Equine Encephalitis Fact Sheet

1. Disease overview

Western equine encephalitis virus (WEEV) causes a mosquito-borne viral disease known as Western
equine encephalitis. WEEV primarily circulates in an enzootic cycle involving wild birds and
mosquitoes. Spillover infections can occur in equines and other mammals. In equines, WEEV can
cause neurological disease of variable severity (Spickler, 2024; MaclLachlan and Dubovi, 2017;
WOAH, 2025).

Western equine encephalitis is a WOAH-notifiable disease, and listed in the EU AHL under category
E.

2. Agent

WEEYV is an enveloped, single-stranded, positive-sense RNA virus within the genus Alphavirus, family
Togaviridae. The virion is spherical (~70 nm), with an icosahedral capsid and lipid envelope.

Its genome (~11.5 kb) encodes non-structural proteins involved in replication (nsP1-nsP4) and
structural polyprotein that includes the capsid (C) and envelope glycoproteins E1 and E2 (Strauss
and Strauss, 1994; Hahn et al., 1988).

WEEYV is a natural recombinant of Eastern Equine Encephalitis virus (EEEV) and Sindbis virus. Several
lineages have been identified, though little antigenic diversity is observed (Powers et al., 2001).

3. Geographical Distribution
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Figure 1. Geographical distribution of WEEV detected events (2021-2025), as reported to WOAH.


https://animal-diseases.efsa.europa.eu/WEEV

Western equine encephalitis is historically endemic in western North America, particularly in regions
of the United States and Canada, although the disease does not seem to have been reported to
WAHIS in the last 5 years (Figure 1). Sporadic equine outbreaks have been documented in Argentina
and Brazil. Up to date maps based on WAHIS are available in the online version of the Disease Profile
(accessible via the button in the top right corner).

4. Animal hosts

4.1. Susceptible hosts

Based on epidemiological knowledge of host-pathogen-vector interactions and outbreak reports, the
main hosts of WEEV are passerine birds with humans and horses considered as dead-end hosts.
However, other susceptible species have been identified by the EFSA’s systematic literature review
(SLR), with the summary provided in Table 1.

Table 1. Susceptible host species of Western equine encephalitis virus.

The systematic literature review reported in the WEEV disease profile, identified the following

susceptible species (updated until 31/12/2025, for references see online disease profile)

FIELD

Epidemiological studies carried out in the field
Pathogen was detected in the following animal species:
e Equidae: Equus caballus
Antibodies were detected in the following animal species:
» Canidae: Canis lupus familiaris
e Equidae: Equus caballus
e Hominidae: Homo sapiens
+ Rodentia (Order): No specific families nor species specified
Outbreaks reported to WOAH included the following species:
e Bovidae: Ovis aries
» Equidae: No species specified
EXPERIMENTS

Experimental studies demonstrated infection in:
* Anatidae: No species specified
e Columbidae: No species specified
e Leporidae: No species specified
e Phasianidae: Gallus gallus domesticus

WEEYV is maintained in a mosquito—-bird—mosquito cycle, particularly in wet areas. Passerine birds act
as amplifying hosts, with high-titre viremia that infects mosquitoes. Equines are the most clinically
affected by WEEV but are considered dead-end hosts due to insufficient viremia for onward
transmission.

Infections in other animals, including pigs, cattle, sheep and dogs, are typically asymptomatic.
Poultry may develop viremia without clinical signs.


https://svastatichosting.z6.web.core.windows.net/disease-profiles/FilesDownload/DiseaseProfiling_ReviewProtocol.pdf

4.2. Clinical Signs

In equines, clinical presentation ranges from subclinical or mild disease to severe neurological
symptoms. Signs include fever, anorexia, depression, ataxia, circling, head pressing, and
incoordination. In severe cases, seizures, recumbency, and coma may occur.

In birds, clinical signs are rare. Chickens and turkeys may develop transient viremia following
experimental infection, especially young birds.

Experimental WEEV infection in rabbits (Gresikova and Zavada, 1966) induces age- and route-
dependent outcomes. Neonatal rabbits are susceptible to neurologic disease and mortality, especially
following intracerebral inoculation, while adult rabbits typically remain asymptomatic. WEEV shows
strong neurotropism, and infected rabbits mount an effective humoral immune response. Although
not relevant in field transmission, rabbits serve as useful models for studying alphavirus
neuropathogenesis and immunity.

4.2.1. Incubation Period

In equines, the incubation period for WEEV is typically 5-7 days, but may vary depending on viral
dose and host factors. In experimentally infected poultry and pigs, viremia is usually detectable
within 1-3 days, with no clinical disease observed (Calisher, 1994; Spickler, 2024).

4.2.2. Morbidity and mortality

In equines, morbidity during WEEV outbreaks is variable, with clinical disease reported in
approximately 10-40% of infected horses, depending on outbreak conditions, viral strain, and host
immunity (Calisher, 1994; Spickler, 2024). Among clinically affected horses, neurologic disease
develops in only a subset, with some animals exhibiting mild febrile iliness while others progress to
encephalomyelitis characterized by ataxia, paresis, and altered mentation (Spickler, 2024).

The case fatality rate for equine WEEV infection is generally estimated at 20-50%, which is
substantially lower than that reported for eastern equine encephalitis virus (EEEV) but remains
clinically and economically significant during outbreaks. Survivors typically recover without the
severe long-term neurologic sequelae commonly observed following EEEV infection (Calisher, 1994;
Spickler, 2024).

In poultry and pigs, WEEV infection is characterized by low pathogenicity, with mortality reported as
rare or absent under both field conditions and experimental infection studies. Although transient
viremia can be detected following experimental inoculation, these species generally remain clinically
normal, supporting their classification as incidental or dead-end hosts (Calisher, 1994).

4.2.3. Zoonotic Potential

Western equine encephalitis is a zoonotic disease (CDC, 2024).

5. Transmission

WEEV is transmitted to vertebrate hosts through the bite of mosquitoes (Diptera; Culicidae). For
more information on vector distribution, visit the Vector section in the online disease profile.

In western equine encephalitis virus (WEEV) transmission cycles, birds develop sufficient viremia to
infect mosquitoes and serve as reservoir (amplifying) hosts, enabling sustained enzootic
transmission. Virus circulation occurs primarily during mosquito-active months, typically spring



through autumn in temperate regions of North America, reflecting the seasonal abundance and
activity of mosquito vectors. Equines and other mammals, including humans, are considered dead-
end hosts, as they develop insufficient or short-lived viremia to infect mosquitoes and therefore do
not contribute to viral maintenance or amplification in nature (Calisher, 1994; Weaver and Reisen,
2010).

6. Diagnostic tests

Recommended tests (WOAH, 2025) for the detection of the agent: Reverse transcription PCR (RT-
PCR), virus isolation in cell culture or suckling mice and immunohistochemistry in brain tissue.

Virus isolation is typically performed from central nervous system tissues in acutely affected or
deceased equines.

Recommended tests (WOAH, 2025) for the detection of immune response: IgM capture ELISA,
indirect IgG ELISAs, Plaque reduction neutralisation (PRN), Haemagglutination inhibition (HI) and
Complement fixation (CF).

The CF test is frequently used for the demonstration of antibodies, although the antibodies detected
by the CF test may not persist for as long as those detected by the HI or PRN tests. The latter is very
specific and can be used to differentiate between Eastern, Western and Venezuelan virus infections.

To date, the systematic literature review has not found diagnostic tests evaluation studies meeting
the eligibility criteria for inclusion

7. Prevention and control
7.1. Vaccination

Inactivated vaccines against western equine encephalitis virus (WEEV) are available for equines,
most commonly formulated as multivalent vaccines in combination with eastern equine encephalitis
virus (EEEV), Venezuelan equine encephalitis virus (VEEV), and/or West Nile virus (WNV). Annual
vaccination is recommended in endemic regions, with vaccination ideally administered prior to the
onset of peak mosquito activity to ensure protective immunity during periods of highest transmission
risk (AAEP, 2024; Spickler, 2024).

In the EU, there are no vaccines approved against WEEV.

7.2. Treatment

There is currently no specific antiviral treatment for EEEV infection. Supportive care in horses includes
anti-inflammatory therapy, fluid support, and intensive nursing. Outcome is often poor once
neurological signs are present (AAEP, 2024; Spickler, 2024).
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