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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:

o Fever
o Nausea and vomiting
o Headache

o Behavioral changes

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

\__ Adultmales

4 N :
\_Host-seeking females ) Digesting/mating famales Ovipositing mosquitoes

YV F—
S |

Aquatic stages

Figure: Mosquito Life Cycle

Ben Lebdaoui Modeling and Optimal Control March 2026 3/12



The Model

Venereal

Adult males

Ewm

Host-seeking females

Iy

Adult males

Sz _H_%

So

Ouipositing mosqulmes

Venereal

fernales

I

Aquatic stages

Host- seekmglemales ] { Dlges(mg females ovmnsnmg mosquitoes

Ben Lebdaoui

Digestiny
Vertical

Figure: LACV Model

Modeling and Optimal Control

H I
Hlo f

Sc
Reservoir

Horizontal

Ic

Reservoir

R¢

Reservoir

March 2026 4/12



Model Development

o $i= %(So+(1=0)lo + (1 - 0')Eo)K ~ Sy + )] = a5 = St
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Model Development

o $i= %(So+(1=0)lo + (1 - 0')Eo)K ~ Sy + )] = a5 = St

. /
® Sy =raS; — p1Sm — TPasSm (m)

o Sg=(1-r)aS; — bSg — 11158

Ben Lebdaoui Modeling and Optimal Control March 2026



Gaps in the literature

@ Venereal transmission is very understudied

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

e 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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@ Let p be the probability of contact and «; represent the probability of

successful mating.
@ Then:
S S
a _—_—m—
pass-p SI\/I+EM+IM
will send uninfected females that successfully mated with uninfected

males to the Sp compartment
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Venereal Transmission

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

o Sy .. —pSp assSm + aseEy + asily
S+ Ep+ 1y
o Ep= ... —pEp agsSm + apeEm + agly
SM+EM+/M
o lp= . —pl sSm + e Ep + gl
b b Syt Ey+iy
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Venereal Transmission Cont.

It also provides movement between SEI compartments for males

) /
Sm =raS; — u1Sm — TPasSm (—D)

° 5D+ED+/D
E S b E E
[+ ] = _ | - —_
M = TPAISOM Sp+Ep + Ip VEm — 1Em
] iM =ral, +vEy — p1ly
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The Full Model
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Conclusion

@ Current Work:
e Optimal Control Problem

o Future Work
e Incorporate humans into the model

Thank youl!
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