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What is La Crosse Virus (LACV)?

La Crosse Virus (LACV) was first isolated in La Crosse, Wisconsin in
1965.

LACV is the leading cause of arboviral neuroinvasive disease in
children in the United States.

Most prevalent in Appalachia and people under 18 years old.

Symptoms (when present) include:

Fever
Nausea and vomiting
Headache
Behavioral changes

Less reporting ⇒ less funding ⇒ less reporting...
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Mosquito Life Cycle

Figure: Mosquito Life Cycle
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The Model

Figure: LACV Model
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Model Development

ṠL =
γ

K
(SO + (1 − θ)IO + (1 − θ

′)EO )[K − (SL + IL)] − aSL − µ2SL

ṠM = raSL − µ1SM − τpαISSM ( ID
SD + ED + ID

)

ṠB = (1 − r )aSL − bSB − µ1SB
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ṠL =
γ

K
(SO + (1 − θ)IO + (1 − θ

′)EO )[K − (SL + IL)] − aSL − µ2SL
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Gaps in the literature

Venereal transmission is very understudied

Erwin[1] claims LACV is maintained through the zoonotic cycle by
venereal transmission

Cook[2] acknowledges venereal transmission through a term for
horizontal transmission h

We attempt to unpack these venereal transmission terms to develop a
more realistic model
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Mating Terms

Let p be the probability of contact and αij represent the probability of
successful mating.

Then:

pαSSSD ( SM
SM + EM + IM

)

will send uninfected females that successfully mated with uninfected
males to the SO compartment
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Venereal Transmission

Every compartment for digesting mosquitoes has a term for leaving
the compartment from mating

ṠD = ... − pSD (αSSSM + αSEEM + αSI IM
SM + EM + IM

)

ĖD = ... − pED (αESSM + αEEEM + αEI IM
SM + EM + IM

)

˙ID = ... − pID (αISSM + αIEEM + αII IM
SM + EM + IM

)
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Venereal Transmission Cont.

It also provides movement between SEI compartments for males

ṠM = raSL − µ1SM − τpαISSM ( ID
SD + ED + ID

)

ĖM = τpαISSM ( ID
SD + ED + ID

) − νEM − µ1EM

İM = raIL + νEM − µ1IM
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The Full Model
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Conclusion

Current Work:

Optimal Control Problem

Future Work

Incorporate humans into the model

Thank you!
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