
7 | EASTERN EQUINE
ENCEPHALITIS VIRUS

7.1 | Disease agent

• Eastern equine encephalitis virus (EEEV)

7.2 | Disease agent characteristics

• Family: Togaviridae; Genus: Alphavirus
• Virion morphology and size: Enveloped, icosahedral

nucleocapsid symmetry, spherical particle, 60–65 nm
in diameter

• Nucleic acid: Linear, positive-sense, single-stranded
RNA genome, �11.7 kb in length

• Physicochemical properties: Infectivity inactivated and
destroyed by heating for 10 min at >56°C; half-life of
7 h at 37°C; sensitive to treatment with lipid solvents,
detergents, ether, trypsin, chloroform, formaldehyde,
heat, and β-propiolactone; infectivity reduced after
exposure to irradiation and inactivated at pH 1–3

7.3 | Disease name

• Eastern equine encephalitis (EEE)

7.4 | Priority level

• Scientific/Epidemiologic evidence regarding blood
safety: Theoretical

• Public perception and/or regulatory concern regarding
blood safety: Absent

• Public concern regarding disease agent: Very low

7.5 | Background

• First recognized in 1831 as a disease in horses in the
northeastern US, with subsequent isolation of the virus
from brain tissue in 1933. It was recognized in humans
in 1938, following a widespread outbreak in children
that resulted in 30 cases of fatal encephalitis.

• Enzootic in North America with most cases of EEE
reported between 2010 and 2019 occurring in Massa-
chusetts, Michigan, Florida, Georgia, New York, and
North Carolina. EEEV transmission is most common
in and around freshwater hardwood swamps in the
Atlantic and Gulf Coast states and the Great Lakes
region. It also is found in the Caribbean and Central

America, inland along the north and east coasts of
South America, and the Amazon River basin.

• More than 130 arboviruses are known to cause human
disease; most of public health importance belong to
the genera Flavivirus, Alphavirus and Orthobunyavirus.
Many are nationally notifiable via state reporting to
the US CDC (ArboNet); for example, dengue virus,
Zika virus, California serogroup viruses, chikungunya
virus, EEEV, Powassan virus, St. Louis encephalitis
virus, West Nile virus, western equine encephalitis
virus and yellow fever virus.

• Classified as bioterrorism agent by the CDC
(Category B).

7.6 | Common human exposure route

• Vector borne (mosquitoes)

7.7 | Likelihood of secondary
transmission

• Absent

7.8 | At-risk populations

• All age groups, but especially children <10 years old
and males; associated with exposure to wooded areas
adjacent to swamps and marshes in Eastern US,
Canada to Gulf Coast, Caribbean, Latin America

• A threat as a bioterrorist weapon for populations not
previously considered being at risk

7.9 | Vector and reservoir involved

• Mosquitoes: Culiseta melanura, Culex species; associ-
ated with wading birds, pheasants, passerine song-
birds, and starlings. In addition to Culex species, Aedes
species (e.g., A. sollicitans and A. albopictus) can act as
bridge vectors for humans and horses.

7.10 | Blood phase

• The incidence and duration of asymptomatic viremia
are unknown, although up to 96% of people infected
with EEEV remain asymptomatic.

• There is a single case report of viral isolation from
serum 2 days after onset of illness.
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• Viremia has been detected for up to 7 days in horses
and <4 days in birds.

7.11 | Survival/persistence in blood
products

• Unknown

7.12 | Transmission by blood transfusion

• No transfusion cases have been documented. Conversely,
transmission has been reported from an EEEV-infected
organ donor to three transplant recipients.

7.13 | Cases/frequency in population

• During 2003–2018, an average of 8 EEE cases (enceph-
alitis/meningitis) were reported annually in the
United States (range 4–21 cases). However, in 2019 the
CDC recorded 38 neuroinvasive cases. The incidence
of cases in counties of origin during those years ranged
from <0.2 to >0.5 per 100,000.

7.14 | Incubation period

• 4–10 days

7.15 | Likelihood of clinical disease

• High in children and the elderly. Fewer than 5% of
those infected go on to develop encephalitis.

7.16 | Primary disease symptoms

• Headache of increasing severity
• Fever, chills, malaise, and myalgia
• Encephalitis, seizures, coma

7.17 | Severity of clinical disease

• High with death occurring within 2–10 days among
patients developing encephalitis.

• Encephalitis occurs in 1 of 8 children and 1 of 23 other
patients.

• Following acute encephalitis, up to 80% are left with
physical or mental sequelae ranging from mild brain

dysfunction to severe intellectual impairment, person-
ality disorders, seizures, paralysis, and cranial nerve
dysfunction. Many patients with severe sequelae
require long-term care and die within a few years.

7.18 | Mortality

• The case-fatality ratio was 30%–40% of encephalitis
cases, being highest among those aged 70 years or
older. Among horses, most die within 3–7 days making
them good sentinel animals of disease occurring in
an area.

7.19 | Chronic carriage

• No

7.20 | Treatment available/efficacious

• Supportive

7.21 | Agent-specific screening
question(s)

• No specific question is in use.
• Not indicated because transfusion transmission has

not been demonstrated.
• No sensitive or specific question is feasible.
• Under circumstances of a bioterrorism threat, the

need for, and potential effectiveness of, specific
donor screening questions would need to be
addressed.

7.22 | Laboratory test(s) available

• No FDA-licensed blood donor screening test exists.
• IgM EIA in serum or CSF; viral isolation or antigen

detection in CSF, blood, or CNS tissue; neutralization
tests; NAT.

7.23 | Currently recommended donor
deferral period

• No FDA Guidance or AABB Standard exists.
• The appropriate deferral period for clinical infection is

not known but would likely be in the order of a few
weeks after the resolution of symptoms.
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7.24 | Impact on blood availability

• Agent-specific screening question(s): Not applicable; in
response to a bioterrorism threat, impact of a local
deferral would be of limited efficacy due to the histori-
cal lack of transfusion-transmitted disease and short
period of viremia.

• Laboratory test(s) available: Not applicable.

7.25 | Impact on blood safety

• Agent-specific screening question(s): Not applicable;
unknown impact in response to a bioterrorism threat

• Laboratory test(s): Not applicable

7.26 | Leukoreduction efficacy

• Unknown

7.27 | Pathogen reduction efficacy for
plasma derivatives

• Multiple pathogen reduction steps used in the fraction-
ation process have been shown to be robust in the
removal of enveloped viruses.

7.28 | Other prevention measures

• Mosquito control and avoidance such as the use of
repellents or wearing clothing that minimizes skin
exposure.

• There is an experimental vaccine but no specific treat-
ment available.

SUGGESTED READING
1. Clarke DH. Two nonfatal human infections with the virus of

eastern encephalitis. Am J Trop Med Hyg. 1961;10:67–70.
2. Goldfield M, Welsh JN, Taylor BF. The 1959 outbreak of eastern

encephalitis in New Jersey. 5. The inapparent infection:disease
ratio. Am J Epidemiol. 1968;87:32–3.

3. Griffin DE. Alphaviruses. In: Knipe DM, Howley PM, Cohen JI,
editors. Fields virology. 6th ed. Philadelphia: Lippincott Wil-
liams & Wilkins; 2013; ch. 23. p. 651–86.

4. Kissling RE, Chamberlain RW, Eidson ME, Sikes RK,
Bucca MA. Studies on the North American arthropod-borne
encephalitides. II. Eastern equine encephalitis in horses.
Am J Hyg. 1954;60:237–50.

5. Kissling RE, Chamberlain RW, Sikes RK, Eidson ME. Studies on
the North American arthropod-borne encephalitides. III. East-
ern equine encephalitis in wild birds. Am J Hyg. 1954;60:
251–65.

6. Lindsey NP, Martin SW, Staples JE, Fischer M. Multistate out-
break of eastern equine encephalitis virus—United States, 2019.
MMWR. 2020;69:50–1.

7. Morens DM, Folkers GK, Fauci AS. Eastern equine encephalitis
virus—another emergent arborvirus in the United States. N Engl
J Med. 2019;381:1989–92.

8. Pouch SM, Katugaha SB, Shieh W-J, Annambhotla P,
Walker WL, Basavaraju SV, et al. Transmission of eastern
equine encephalitis virus from an organ donor to three trans-
plant recipients. Clin Infect Dis. 2019;69:450–8.

9. Tsai TE, Weaver SC, Monath TP. Alphaviruses. In:
Richman DD, editor. Clinical virology. 2nd ed. Washington DC:
ASM Press; 2002. p. 1177–210.

S48 KATZ ET AL.

 15372995, 2024, S1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/trf.17630, W

iley O
nline Library on [26/02/2024]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License


