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Eastern Equine Encephalitis Virus

* Most pathogenic mosquito-borne virus in North
America (Togaviridae: Alphavirus)

* ~10 human cases per year

* 30% case fatality rate

* Neurological impairment in half of survivors

* No commercial vaccine or effective treatment

* Virus activity most common in and around
freshwater swamps- highly focal

* Perpetuates in an enzootic cycle involving
passerine birds and ornithophilic mosquitoes

* Principal enzootic vector in the U.S.
* Culiseta melanura




Average Annual Incidence of Human EEE Cases for 2003-2023
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Resurgence and Expansion of EEE Activity in NE US

1964 to 2002 —
sporadic outbreaks
with no apparent
pattern

2003 —resurgence
and expansion

Northward

Expansion
Human Cases
- 1964 — 2002 = 47
- 2003 -2019=79 Resurgence
|
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Human EEE Cases by State, 2024




Factors Contributing to the Resurgence of EEE in the Northeastern US

* Reforestation and wetland restoration — by i - Increased habitat for Culiseta melanura
mid 1800’s much of the forests in the - - Proliferation of wetland roosting sites for
northeastern US were stripped and cedar birds (e.g. robins, wood thrush)
swamps were destroyed -

- Increasingly expose people to the threat

* Suburban development near critical wetland } _ _
of EEE infection

mosquito habitat

- Enhance overwintering survival
* Changes in average temperatures and

precipitation events related to climate - Extend transmission season

change - Accelerate generation time
- Milder winters B - Increase frequency of blood feeding
- Warmer summers . I L
- Accelerate virus replication within
- Extremes in both precipitation and mosquito

drought
- Allow mosquitoes to extend northward
Komar & Spielman NY Acad Sci 1994 range
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CT Mosquito Surveillance Program

Established in response to EEE outbreak in
1996
Mosquito trapping June-October
108 trapping stations
Mosquitoes tested for virus infection in
BSL-3 containment lab
Information on virus-infected mosquitoes:
* Early warning system
e Assess risk of human infection
* Guide mosquito control and disease
prevention efforts




Eastern Equine Encephalitis Activity 1996-2024
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2024 Eastern Equine Encephalitis Activity




EEE Isolations from Mosquito Pools - Connecticut 2024

Ur. sapphirina
Cx. pipiens

An. punctipennis
Ae. cinereus

Ps. ferox

Cx. salinarius
An. quadrimaculatus
An. crucians

Ae. vexans

Oc. canadensis
Cq. perturbans

Cs. melanura

a

e 72 Virus Isolations

B Bird Biting
B Mammal Biting

- Isolations made between July 16" and Oct. 2"

- 12 mosquito species

- 17 sites in 16 towns
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EEE Response

Weekly conference calls with local health directors and elected
officials

* Provide updates on surveillance findings

« Discuss messaging to constituents

Press releases issued and interviews to update and inform the public
Website on surveillance findings updated daily

Consistent messaging for personal protective measures

« Information about EEE risk, prevention, and illness

. Adulticide Application in Voluntown, Pachaug State Forest

 EEE+ pools Cs. melanura, An. crucians
« August 29: Camping Areas & State Forest Roads %/K

|
* Truck-mounted ULV application F|GHT
« NO additional EEE+ samples detected at location THEBITE




Phylogenetic Analysis of EEE Virus During
the 2019 Outbreak in the Northeastern US

Current Biology

Dynamics of eastern equine encephalitis

virus during the 2019 outbreak
in the Northeast United States
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Human and Veterinary Cases of EEE in the Northeastern US - 2019

14

m O Human Cases =23

12 i+ = 4

Faillies =& Gt EEE Activity = 30 Counties, 7 States
10

Human cases = 23 (8 fatalities, 35%)

8 Veterinary cases = 42

-
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ODbjectives

* Investigate the phylogeny of viruses during one of the largest EEE
oubreaks in history

* Characterize genetic diversity of virus strains
* Emergence of a single strain or multiple strains

* |dentify viral origin(s) of the EEE oubreak
e Estimate persistence of viral lineages in northeastern foci



Number of sequences X}

Number of sequences

Number of sequences

50

40

30

20

10

PR | |I.|...

70

60

50

40

= 4

20

1940

1960 1980

2000 2020

Sample date

2

w
S

10
Y Newly sequenced isolate

200

175

150

125
100

of

- 0 9

&S
o?mfs

T L
o,

u
&

B

A

Sequences analyzed

e 531 strains total

* Full genome

* New sequences (n=80) + GenBank
* New sequences

* Year
e 2015-2018 (n=32)
e 2019 (n=48)

* |ocation
* Connecticut (n=38)
* Massachusetts (n=17)
* New York (n=25)

* species
* Mosquitoes (n=70)
* Horses (n=9)
e Turkey (n=1)

2023 Hill et al. Current Biology



e EEE strains were highly diverse
during the 2019 outbreak

* Multiple viral clades arose
independently during 2019

 No shared mutations unique to
2019

Massachusetts
Connecticut
New York
Florida

Other Northeast
mmm Other
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2023 Hill et al. Current Biology



Florida serves as a major source population

H—‘%
% 1% of posterior movements

— 0% of posterior movements
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Short-term persistence of viral lineages

in the Northeastern US
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Conclusions

* EEE viruses were highly diverse in 2019

* Multiple viral clades arose independently during 2019
* Multiple independent transmission chains
* Not caused by a single introduction event

* No evidence that a more infectious variant was driving the epidemic
* No shared mutations unique to 2019
* No obvious superspreader strain

* Florida serves as a major source of EEE virus in northern foci

* EEE virus persist in northern foci over multiple years but without
permanent establishment of local populations
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